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Genetic Link for Diabetes

Chronic disease as broadly defined by the US Centres for Disease Control (CDC) is 
a condition that lasts one or more years and requires consistent medical attention 
or limitation of activities of daily living or both. Causes of chronic disease include 

a range of lifestyle behaviours and environmental conditions that increases its risk in an 
individual. Some of which include tobacco smoke, poor diet, lack of physical activity, and 
excessive alcohol use. Besides these lifestyle risk factors; genetic markers have been studies 
in various populations across the world to be associated with an individual’s predisposition 
to chronic disease. 

Diabetes is one chronic disease in Asia that is of major public health concern, due 
to its increasing number of diabetics each year. The heavy economic and social costs 
of managing this disease and its complications individually and on healthcare systems 
provides impetus for governments, private institutions, and researchers to identify methods 
for efficient treatments as well as preventive strategies to reduce the growing number of 
cases. In 2016, the Ministry of Health in Singapore declared the “War on Diabetes” in an 
effort to rally a “whole-of-nation” response to help tackle diabetes and reduce its burden 
of disease on the healthcare system. 

Contributing to better tackle and understand the disease, researchers have been 
studying the genetic variants in diabetes in Asian populations. An international group of 
researchers released a study in May 2020, identifying new genetic markers linked to type 
2 diabetes in East Asians. In our features for this month, we examine research related to 
genetic markers associated with type 2 diabetes in Asian populations. (p. 32) These studies 
could help explain susceptibility of type 2 diabetes in Asian populations as well as provide 
potential for development of new therapeutic targets against type 2 diabetes.

In the Spotlights for this month we explore new research from Japan presented at the 
2020 Tokyo Tech Research Showcase. (p. 36) With the theme of “Biotechnology for Industrial 
Use”, researchers featured their recent work and its potential real-world applications in 
various fields such as agriculture, and sustainable manufacturing. Check out the highlights 
from the panel discussion on “The Future of Regulatory Policies for Digital Health in APAC” 
held during the APACMed Virtual 2020 Conference in September 2020. (p. 42)

Taking things out of this world, in our columns we take a look at the current state of 
the commercial space flight industry and what the future may look like for space tourism. 
(p. 20) Also in the columns section, dive into how artificial intelligence could potentially 
help in solving our climate change crisis and provide solutions to mitigate its damage on 
the environment. (p. 14)
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New Leukaemia Vaccine Developed
Researchers from the Institute of Process Engineering (IPE) of the Chinese Academy of Sciences and Zhujiang Researchers from the Institute of Process Engineering (IPE) of the Chinese Academy of Sciences and Zhujiang 
Hospital of Southern Medical University develop a new precise therapeutic leukaemia vaccine.Hospital of Southern Medical University develop a new precise therapeutic leukaemia vaccine.

Selection of leukaemia treatment 
differs based on a number of 
factors. Common methods 

for treatment include; chemotherapy, 
biological therapy, targeted therapy, 
radiation therapy, and stem cell 
transplant. 

In a recent study published in 
Nature Biomedical Engineering the 
research team investigated antigens 
associated with leukaemia to devise a 
transport method with FDA-approved 
materials for the development of 
a novel leukaemia vaccine. This 
newly developed vaccine makes use 
of the self-healing polylactic acid 
microcapsules for co-encapsulating 
a new epitope peptide and PD-1 
antibody. 

Using a vaccine to treat leukaemia 
is not a new concept, but currently still 
in the development stage and many are 
still undergoing clinical trials. 

“Our clinical findings revealed the 
high expression of EPS8 and PD-1/PD-
L1 in leukaemia patients, which could 
be respectively used as a new type of 
leukaemia antigen and a checkpoint 
target for a leukaemia vaccine,” said 

Professor Li Yuhua from Zhujiang 
Hospital.

This newly developed leukaemia 
vaccine loads epitope peptides and 
PD-1 antibodies into polylactic acid 
microcapsules, its delivery is also 
facilitated by the unique self-healing 
feature of the microcapsule. Upon 
vaccination, the deposition and 
degradation of microcapsules at the 
local injection site lead to recruitment of 
activated antigen-presenting cells and 
sustained release of both the epitope 
peptides and PD-1 antibodies.

“With the synergism of these two 
aspects, we observed a significant 
improvement in specific Cytotoxic T 
Lymphocyte (CTL) activation,” said 
Professor Wei Wei from IPE.

To verify the availability of the 
new leukaemia vaccine using various 
epitope peptides, a number of animal 
and cellular models were used such 
as mouse, humanized cell line-derived 
leukaemia xenograft (CDX) and patient-
derived leukaemia xenograft (PDX).

This current novel leukaemia 
vaccine formulation displayed better 
performance over a commercialized 

adjuvant for all tested leukaemia 
therapeutic models, showing that the 
novel microcapsule-based vaccine 
could provide hope against leukaemia 
antigens.

“With the advantages of FDA-
approved polylactic acid material, 
convenience in preparing the vaccine 
formulation, diversity of vaccine 
components, and excellent therapeutic 
effect,  the microcapsule-based 
vaccine exhibits great potential for 
clinical translation,” said Professor Ma 
Guanghui from IPE. APBN

Engineering Material for Battery Research 
Advancement
An international team of researchers publish details of an engineered electrode material that could boost An international team of researchers publish details of an engineered electrode material that could boost 
further research in developing advance electrical batteries.further research in developing advance electrical batteries.

With the rise of global 
w a r m i n g  a n d  t h e 
k n o w l e d g e  o f  t h e 

dangers gaseous emissions have 
on the environment, the use of 
electric vehicles has been gaining 
popularity. However, these electric 
vehicles have yet to be proven to be 
as efficient as vehicles that utilise a 
conventional combustion engine. 
Long charging time required to 

“refuel” an electric vehicle has been a 
significant point of deterrence in using it 
as an environmentally-friendlier option. 

While a typical SUV with a 
combustion engine could travel 300 
miles (approx. 490 kilometres) with a 
five-minute refuel, a state-of-the-art 
electric vehicle takes about one hour 
to store enough energy to travel the 
same distance. The technology for 
a high-capacity lithium-ion battery 

that charges quickly and operates 
efficiently maybe an unrealized goal 
– with the recent study published in 
Science, researchers are one step 
closer.

"The combination of high 
energy, high rate, and long cycle life 
is the holy grail of battery research, 
which is determined by one of the 
key components of the battery: 
the electrode materials," said Ji 
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Hengxing, professor at the University 
of Science and Technology of China 
(USTC). 

"We aim to search for an 
electrode material that can make 
a dent in performance metrics 
from laboratory research and can 
hold the promise to stand with the 
industrial production techniques and 
requirements."

According to the study’s first 
author, Jin Hongchang from USTC, 
efficient and effective lithium-ion 
transfer is of great importance as 
energy flows within the battery 
through electrochemical reactions in 
electrodes. 

A commonly over  looked 
material for the use in electrodes, 
black phosphorus, was used by 
the researchers in combination with 
graphite, stabilising the chemical 
bonds between the materials to 
prevent any issue and inefficiencies 
in lithium-ion transfer. 

The team of researchers also 
applied a thin polymer gel coating 
to the electrode, strengthening the 
lithium-ion transport path. This key 
modification helped to solve the issue 
of electrolytes breaking down into 
less conductive pieces and building 
up on the surface of the electrode, 
inhibiting lithium-ion transfer into the 
electrode material.

"The composite anode material 
restored 80 percent of its full capacity 
in less than 10 minutes and shows 

a 2000-cycle operation life at room 
temperature, which was measured 
at conditions compatible with the 
industrial fabrication processes," said 
co-first author Xin Sen, professor of 
the Institute of Chemistry Chinese 
Academy of Sciences. 

"If scalable production can be 
achieved, this material may provide an 
alternative, updated graphite anode, 
and move us toward a Lithium-ion 
battery with energy density of more 
than 350 watts-hour per kilogram and 
fast-charging capability. Successful 
projection of the above parameters 
onto the electric vehicle will significantly 
raise its competitiveness against the 
fuel cars."

As described by Professor Xin 

Sen, with an energy capacity of 
350 watts-hour per kilogram, the 
battery would potentially travel 600 
miles (approx. 970 kilometres) after 
a single charge.

Professor Ji also shared that 
with this novel technology, the 
researchers will be pursuing further 
fundamental scientific questions of 
the lithium-ion charging-discharging 
process, looking at industry-level 
ways to scale production of this 
composite material. 

"We will investigate engineering 
materials of rationally selected 
structure, but with consideration for 
price and practicality to achieve an 
attractive performance," Professor 
Ji said. APBN

Virus-Free Plants, A Mystery Solved
Researchers at the University of Science and Technology of China (USTC) uncover new insights to pathogen-free Researchers at the University of Science and Technology of China (USTC) uncover new insights to pathogen-free 
plants.plants.

Pl a n t  s t e m  c e l l s ,  o r 
undifferentiated plant cells 
known as meristematic cells 

give plants the ability to continuously 
grow through cell division. These cells 
have similar properties to totipotent 
stem cells which have the special ability 
to transform themselves into different 

specialised cell types of the plant. 
Meristematic cells are triggered when 
required and can produce any type of 
plant cell when needed. These cells 
exist at the tips of all plants, enabling 
them to grow new stems or roots, and 
for trees, the trunk when needed.

The ability of the meristems at 

the tip of plants to remain virus-free 
is remarkable even though it has been 
infected by a foreign organism and 
has been noted since the 1950s. This 
antiviral ability of a plant has been 
exploited by scientists and farmers 
since then for the cultivation of new 
plants from donor plants that are 
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infected. They simply snip a tiny part of 
the tip, culture it in a test tube or petri 
dish over a period of time and the plant 
cutting typically grows pathogen-free.

In a recent study published in 
Science by the researchers at USTC 
have offered new insights into this 
incredible virus-free ability of plants. 
The research team inoculated a thale 
cress plant (Arabidopsis thaliana, 
related to cabbage and mustard, often 
used in botanical research as a model 
organism) with Cucumber Mosaic Virus 
and watched what happened.

The virus spread towards the 
tip of the plant and then stopped 
just before the region known as the 
WUSCHEL-expression domain. Upon 
further examination at the distribution 
of WUSCHEL regulator proteins at this 
region, the team found that the was 
high levels of protein where the virus 
had spread to. 

WUSCHEL protein is a transcription 
factor that plays a regulatory role 
in determining stem cell fate, at the 
early stages of the development of 
a plant embryo. It also oversees the 
meristematic cells by maintaining 
them in an undifferentiated state and 
specifying the type of daughter cells 
they will produce.

"There's a chemical cal led 
dexamethasone that can induce 

production of these WUSCHEL proteins 
in our tested plants," said Zhao Zhong, 
paper author and a professor from 
the School of Life Science at USTC, 
"next, we inoculated more cress with 
the virus and then gave some of the 
plants dexamethasone treatment, and 
some we just left alone." 89 percent of 
the plants without the treatment were 
infected with the virus, but 90 percent 
of those with the treatment were free 
from virus invasion.

T h e  r e s e a rc h  t e a m  t h e n 
discovered that it was the work of 
WUSCHEL proteins that prevented 
the production of viral proteins. When 

infected by the virus, WUSCHEL 
proteins halts all protein production to 
prevent the virus from taking over the 
plant cell’s mechanisms to produce its 
own proteins for replication. 

Genes similar to those that direct 
production of WUSCHEL proteins in the 
thale cress are very widespread across 
the plant kingdom, so the researchers 
are looking into "whether this strategy 
can be applied in breeding to obtain 
broad-spectrum antiviral crop varieties 
in the future" says Professor Zhao. APBN

Anticipating Heatwaves Over the Yangtze River basin
Team from Nanjing University of Information Science and Technology identify factors that influence the prediction Team from Nanjing University of Information Science and Technology identify factors that influence the prediction 
of heatwaves in the Yangtze River basin through data from three operational models.of heatwaves in the Yangtze River basin through data from three operational models.

Increase in the occurrence of 
heatwaves during summer is the 
result of the damaging effects of 

global warming. In China, the Yangtze 
River basin is one of the most densely 
populated and economically key 
regions. It is also well-known for 
heatwaves to occur especially during 
the summer time. Heatwaves have 
disastrous impact on human health, 
public infrastructure, and can cause 
tremendous impact on the economy. 

Forecasting of such heatwaves has to 
be timely with extended lead times and 
better gauge for heatwave occurrence 
in the Yangtze River basin for mitigating 
any of its damaging effects.

Study recently published in 
Advances in Atmospheric Science, 
a team led by Professor Hsu Pang-
Chi from the Nanjing University of 
Information Science and Technology 
invest igated the sub-seasonal 
predictive factors of heatwaves in the 

Yangtze River basin and identified 
important components that affect 
the prediction still using long-term 
hindcast data from three operational 
models.

"We compared three models 
which were developed respectively 
by the China Meteoro logica l 
Administration, the U.S. National 
Centers for Environmental Prediction, 
and the European Centre for Medium-
Range Weather Forecasts," explains 
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Professor Hsu. "These models all 
participated in the Sub-seasonal to 
Seasonal Prediction project."

Through the study, the research 
team found that these operational 
models were able to anticipate the 
occurrence, intensity, and duration of 
heatwaves. This could be due to the 
ability of the operational models in 
encapsulating changes in phases and 
amplitude of high-pressure anomalies 
which are associated with the intra-
seasonal oscillation as well as the 
dryness of soil moisture induced by 
decrease in rainfall.

Additionally, the study team 
was also able to discover that the 
models used in predicting heatwave 
occurrence with a longer lead time 
– 15 to 20 days in advance. The 
models could capture the evolution 
and amplitude of 30 to 90-day intra-
seasonal circulation rather than the 10 
to 30-day intra-seasonal circulation. 
The biases of intra-seasonal circulation 
anomalies further affect precipitation 

anomalies and thus soil moisture 
conditions, affecting the prediction skill 
for heatwave intensity and duration.

"In the future, we will further 
diagnose the key factors influencing 
the activity of intra-seasonal oscillation 
and related land-air interactions to 
gain a more comprehensive and 

in-depth understanding of the 
potential sources of sub-seasonal 
predictability," says Professor Hsu.

The research team will be 
continuing to work towards improving 
the sub-seasonal predictive abilities 
of high-impact weather events. APBN

Cocktail Treatment for Promoting Cancer-Immunity 
Cycle
Research team from the Changchun Institute of Applied Chemistry of the Chinese Academy of Sciences develop Research team from the Changchun Institute of Applied Chemistry of the Chinese Academy of Sciences develop 
an innovative combination of treatments to enhance cancer-immunity cycle.an innovative combination of treatments to enhance cancer-immunity cycle.

The cancer-immunity cycle is 
an immune system response 
triggered by the release of cancer 

cell antigens. This process generates T 
cells responses to identify and eliminate 
cancer cells. Immune checkpoint 
blockade therapy (ICT) has seen some 
promise in treating multiple tumours, 
however clinical application has been 
disrupted by poor response rates. 

Combination treatments in an 
effort to enhance the efficacy of ICT 
have been developed, but has shown 
limited tumour inhibition after testing on 
a number of tumour models.

In a recent study published in 
Science Advances by a research team 

led by Professor Tian Huayu from 
the Changchun Institute of Applied 
Chemistry (CIAC) of the Chinese 
Academy of Science formulated an 
original idea that combines ICT together 
with other therapeutic approaches. This 
new cocktail therapy is said to achieve 
enhancement of the cancer-immunity 
cycle through a nano-delivery system.

The team proposed that the anti-
tumour treatment use a concoction of 
immunogenic chemotherapy, immune 
checkpoint blockade, and extracellular 
matrix elimination. This cocktail therapy 
will comprise of two types of tumour 
microenvironment responsive drugs 
and gene delivery nano-particles. 

Targeted delivery of doxorubicin and 
co-delivery of plasmids expressing 
small RNA of PD-L1 and hyaluronidase 
to the tumour region could be achieved 
with the nano-delivery system – leading 
to improved therapeutic effects.

This proposed cocktail therapy 
could also facilitate T cell priming by 
inducing tumour immunogenic cell death 
and directing an immunosuppressive 
tumour microenvironment to an 
immuno-active phenotype.

M u l t i p l e  t u m o u r  t y p e s 
demonstrated to have outstanding 
immunotherapeutic effects. Using the 
cocktail therapy on B16F10, CT26 and 
4T1 tumour models, drastic shrinkage 
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of the tumour was achieved, showing 
more efficient therapeutic effect as 
compared to traditional combination 
of chemotherapy and ICT.

"These excellent outcomes are 
mainly attributed to the increasing 
amount of peripheral CD8+ T cell 
infiltration in tumours, which can 
also induce strong immune memory 
effects and effectively prevent tumour 
metastasis," said Professor Tian.

The study shows potential of a 
more comprehensive immunotherapy 
strategy that integrates multiple 
aspects of the cancer-immunity cycle, 
such as tumour antigen release, T cell 
trafficking from the periphery to the 
tumour, effective killing of tumour cells, 
and the generation of immune memory 
T cells.

This study provides a new 
method of combining different cancer 
treatment options with ICT as a way to 
formulate more efficient anti-tumour 
immunotherapies for multiple types of 
tumours. APBN

Addressing Security Concerns for Brain-Computer 
Interface Spellers
Article published by a research team from Huazhong University of Science and Technology demonstrate how Article published by a research team from Huazhong University of Science and Technology demonstrate how 
brain-computer interface spellers could be interfered by conflicting signals – posing a security concern.brain-computer interface spellers could be interfered by conflicting signals – posing a security concern.

Brain-Computer Interface (BCI) 
is able to record and decode 
brain signals to formulate a 

communication pathway, allowing the 
direct interaction between humans 
and the computer through the human 
brain. It has been used for a wide 
range of applications in a number 
of fields, including neuroscience, 
psychology, clinical rehabilitation, 
and entertainment. 

One of the most common 
uses of the BCI system is the 
electroencephalogram (EEG) – 
based BCI speller. This system 
enables the user to input text to the 
computer using EEG signals. Such an 
application for BCI has been proven 

useful for disabled patients such as 
amyotrophic lateral sclerosis patients, 
who lack effective means of using or 
communicating through the computer.

The security of this interface 
remains a concern. To solve this issue, 
a BCI research team led by Professor 
Wu Dongrui from Huazhong University 
of Science and Technology (HUST) 
recently released an article, published 
in the Beijing-based National Science 
Review showing how opposing signals 
can disrupt the output of BCI spellers 
– demonstrating a potential critical 
security loop-hole in EEG-based BCIs.

“This article shows for the first 
time that one can generate tiny 
adversarial EEG perturbation templates 

for target attacks for both P300 
and SSVEP spellers, i.e., mislead 
the classification to any character 
the attacker wants, regardless of 
what the user intended character 
to be. The consequence could 
range from merely user frustration 
to severe misdiagnosis in clinical 
applications.” The authors stated in 
their article entitled, “Tiny noise, big 
mistakes: adversarial perturbations 
induce errors in Brain-Computer 
Interface spellers”.

The authors added that the 
more pressing issue is that, “these 
perturbation templates are so tiny 
that one can barely distinguish the 
adversarial EEG trial from the original 
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EEG trial. When drawn together, 
the signals look almost completely 
overlapping.” 

“The adversarial perturbation 
templates can even stay imperceptible 
to some widely-used approaches for 
evaluating the quality of EEG signals.”

The authors further emphasized 
that, “The spellers' ability to defend 
adversarial perturbation templates is 
totally different from their robustness 
to random noise. Even the BCI spellers 
which show excellent performance 
against random noise can be 
manipulated by these deliberately-
designed perturbation templates with 
a high successful rate.”

These  secur i t y  concer ns 
highlighted by the authors were by no 
means specific to those EEG-based 
BCIs, but also other applications of 
BCI systems. 

Professor Wu shared, “It should 
be noted that the goal of this study 

is not to damage EEG-based BCIs. 
Instead, we aim to demonstrate that 
serious adversarial attacks to EEG-
based BCIs are possible, and hence 
expose a critical security concern, 
which has received little attention 

before. Our further research will 
focus on addressing this security 
issue and making BCI systems 
safer.” APBN

Everest Medicines Celebrates IPO on Hong Kong Stock 
Exchange
CBC group, a healthcare-dedicated investment platform, together with Everest Medicines announced on 9 October CBC group, a healthcare-dedicated investment platform, together with Everest Medicines announced on 9 October 
2020 the initial public offering of the late clinical-stage biopharmaceutical company.2020 the initial public offering of the late clinical-stage biopharmaceutical company.

Everest Medicines is a portfolio 
company incubated by the CBC 
Group since its establishment 

in 2017. It is a late clinical-stage 
biopharmaceutical company focusing 
the development and commercialisation 
of transformative pharmaceutical 
products to address critical unmet 
medical needs for patients in China and 
other parts of Asia. 

Since its founding, CBC Group 
has played an integral role in the 
management and operations of the 
business, assembling the clinical 
deve lopment ,  regu la to ry,  and 
commercial management team and 
at the same time supporting Everest 
Medicine’s business development. 

From the 9th of October 2020, 
Everest Medicines has started its 
initial public offering (IPO) on the Hong 
Kong stock exchange under the ticker, 
‘1952.HK’. Its has raised approximately 
HK$3.495 billion through the offering of 
63,547,000 ordinary shares at a price 
of HK$55.00 per share, since the start 
of trading. 

“CBC is delighted to witness the 
listing of Everest today on the HKEX,” 
said Fu Wei, Chief Executive Officer of 
CBC Group and Chairman of Everest 
Medicines. 

“This is not just a milestone for 
Everest, but also one for CBC. We 
founded the business with a vision 
and drive to build, grow and transform 

Everest into an innovative biotech 
platform. We are incredibly proud to 
see what the company has managed 
to achieve in just three years. Everest’s 
pipeline of discovery drugs has the 
potential to advance and revolutionize 
therapeutic treatments in oncology, 
autoimmune disorders, cardio-renal 
diseases and infectious diseases, 
and we look forward to continuing to 
support them as they look to transform 
China’s burgeoning biotech industry.” 
He added.

Everest Medicines has grown 
to build a robust pipeline of eight 
promising clinical-stage high value 
assets that promises significant 
commercial potential in China and 
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other Asian markets. 
In addition to Everest Medicines, 

the CBC group has also seen strong 
momentum in 2020 from its other 
investments and incubated companies.

•  I -Mab B iopharma:  Co-
founded by CBC, the immunology-
focused biopharmaceutical company 
successfully listed on Nasdaq in 
January 202 and became the first 
U.S. listing by a Chinese biotech since 
2017. More recently on 4 September 
2020, I-Mab successfully entered into 
a global partnership agreement with 
AbbVie, a research biopharmaceutical 
company, for the development and 
commercialization of lemzoparlimab, 
an I-Mab-discovered and developed 
innovative anti-CD47 monoclonal 
antibody for the treatment of various 
cancers. The potential value of the 
deal is close to US$3 billion, setting 
a record for the transfer of interests 
in new innovative drug products from 
China to the rest of the world.

• NiKang Therapeutics: An 
innovative CBC-incubated biotech 
company focused on small molecule 
medicines, NiKang announced the 
completion of a US$50 million Series 

From right to left: Fu Wei, CEO of CBC Group and Chairman of Everest Medicines and Kerry Blanchard, CEO of Everest Medicines celebrate the successful listing 
of Everest Medicines on HKEX.

B funding round. Earlier in April 2020, 
NiKang also entered into a development 
and commercialization partnership for a 
novel treatment for anti-viral diseases 
in China, where NiKang is eligible 
to receive upfront fees of more than 
US$100 million, in addition to royalties 
on future net product sales.

• Lu Daopei Medial Group: As 
China’s largest and most reputable 
privately owned hematology hospital 
group, Daopei recently announced 
the completion of its Series B+ 
funding round of over RMB100 
mil l ion (approximately US$14.6 
million), following its RMB500 million 
(approximately US$74.0 million) Series 
B financing round led by Temasek 
Holdings and with participation from 
Investcorp Holdings earlier this year 
in July 2020.

• Anrei Group: Provider of 
medical devices for minimal invasive 
surgeries in China, Anrei is CBC’s 
acquisition vehicle for integration 
across the surgical market. Since CBC’s 
acquisition in late 2016, Anrei’s revenue 
has grown six times and net income 
grown fifteen times. In July 2020, Anrei 
successfully completed a pre-IPO 

finance round at a blended valuation of 
around RMB1.7 billion (approximately 
US$240 million), drawing support from 
GL Capital and CICC, among others.

•  R - B r i d g e  H e a l t h c a r e 
Fund: CBC raised a first of its kind 
US$300 million private credit fund 
that is dedicated solely to providing 
alternative, non-dilutive financing to 
healthcare companies backed by 
royalties, revenue interest and other 
cash flows generated by the sale of 
healthcare products and services in 
China. APBN
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Genomic Study Discover Genetic Reason behind Fig-
Wasp Symbiotic System
Researchers from the Fujian Agriculture and Forestry University (FAFU) and the Xishuangbanna Tropical Botanical Researchers from the Fujian Agriculture and Forestry University (FAFU) and the Xishuangbanna Tropical Botanical 
Garden (XTBG) publish insights to fig-wasp co-evolution through comparative analyses of two Ficus genomes.Garden (XTBG) publish insights to fig-wasp co-evolution through comparative analyses of two Ficus genomes.

Banyan tree in Xishuangbanna Credit: Wang Gang

Th e  b a n y a n  t r e e ,  F i c u s 
benghalensis, is one of the many 
species of fig trees. These trees 

are epiphytes which would grow on the 
surface of another plant from which 
it will derive its necessary nutrients 
for survival. Each species of fig tree 
is pollinated only by its own specific 
species of tiny wasps that breed within 
the figs of its partner tree. 

Particularly for the Ficus species, 
it possesses aerial roots, which enable 
them to live as hemi-epiphytes, much 
like the strangler figs commonly found 
in tropical forests. Its unique enclosed 
urn-shaped inflorescence, fig plants 
depend on fig wasps as its insect 
pollinators for pollination. In turn the 
fig trees provide nourishment and 
shelter for these insects to breed and 
reproduce. Morphological matching 
and signalling communication for 
host location between figs and their 
pollinators is required for successful 
pollination and oviposition.

The relationship between the fig 
trees and fig wasps demonstrates 
plant-insect co-diversification. In a 

recent study published in Cell, a team 
of researchers from Fujian Agriculture 
and Forestry University (FAFU) and 
the Xishuangbanna Tropical Botanical 
Garden (XTBG) provided insights 
into fig-wasp coevolution through 
comparative analyses of two Ficus 
genomes.

One species had aerial roots while 
the other did not, and one had male 
and female reproductive organs in the 
same plant (monecious), while the other 
did not (dioecious). The genome of a 
co-evolving wasp was also sequenced. 

The researchers sequenced 
genomes of the monecious Chinese 
banyan tree, F. microcarpa, and a 
dioecious species lacking aerial roots, 
F. hispida, and one wasp genome 
coevolving with  F.  microcarpa , 
Eupristina verticillata. Comparative 
analysis of the two Ficus genomes 
revealed dynamic karyotype variation 
associated with adaptive evolution.

“We quantified endogenous auxin 
in F. microcarpa and F. hispida, and 
proposed that an auxin-dependent 
pathway promoted by light is associated 

with aerial root initiation, growth, and 
pattern formation,” said Wang Gang, 
associate professor at XTBG and co-
first author of the study.

Upon construction of a genetic 
map and studying sex determination 
and sex evolution in Ficus plants, 
the researchers found a budding 
Y chromosome in F. hispida and a 
male-specific AGAMOUS paralog, 
the FhAG2 gene, as a candidate sex 
determination gene of this fig species.

Data from re-sequencing genomes 
of 112 Ficus accessions from 62 Ficus 
species, and understanding of the 
relationship between the different 
groups of Ficus and its evolutionary 
development was established by the 
researchers. Through this phylogenetic 
analysis, it was found that monoecy 
represents the ancestral reproductive 
system across the genus.

“Population genomic analysis 
of subgenus Sycomorus figs and 
their  obl igate pol l inator wasps 
and electrophysiological testing of 
pollinators responding to floral scents 
emitted from three different Ficus 
species support the important roles 
of the mevalonate and shikimate 
pathways in attracting species-
speci f ic pol l inators and reveal 
potential molecular mechanisms of 
co-diversification in this obligate 
mutualism,” said Associate Professor 
Wang.

“The work, integrating efforts from 
several universities and institutes from 
China and overseas, particularly the 
expertise on genomic analysis from 
FAFU and fig biology from XTBG, will 
enhance our understanding of the 
species-specific mutualism between 
figs and fig wasps,” said Chen Jin, 
one of the corresponding authors of 
the study. APBN
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When discussing climate change, many 
would associate the term with global 
warming, rightfully so. Even though both 

global warming and climate change are used 
interchangeably in conversations about harmful 
drastic changes on the environment, there are clear 
distinctions between the two. 

Global warming refers to the Earth’s rising 
temperatures and is a result of human activities such as 
burning of fossil fuels, and release of carbon emissions 
from industrial factories. These activities cause the 
accumulation and trapping of greenhouse gases in the 
atmosphere that can cause a rise in the Earth’s surface 
temperature.

Climate change on the other hand does not only 
link to rising temperatures but also long-term changes 
in weather patterns, rising sea levels, and disruptions 
in wildlife as a result of the continued accumulation of 
greenhouse gases in the atmosphere. 

Based on evidence by NASA, atmospheric carbon 
dioxide level has been increasing at an unprecedented 
rate over the last decades from the 1950s. This has 
been largely attributed to human activities and the rise 
of industrialisation. Global rise in temperature, warming 
of oceans, retreating glaciers, shrinking ice sheets, rise 
in global sea levels, and extreme weather events are 
just some of the consequences of global warming and 
evidence of climate change. 

The proof of climate change is there, 
governments and private companies 
have also made concerted efforts to help 
mitigate any harmful impact current practices 
industries may have on the environment. 
Such efforts gave rise to innovative and 
disruptive new technologies that could 
change the way for example energy is 
produced, or materials are made to create 
more sustainable and environmentally-
friendly options. 

The technology industry is known to be 
one of the largest contributors to increasing 
carbon emissions. The Information and 
Communication (ICT) sector alone is 
estimated to have a carbon footprint of 730 
million tonnes of carbon dioxide equivalents 
based on a research in 2018 – accounting for 
1.4 percent of global emissions. This sector 
also uses 3.6 percent of global electricity. In 
a study by Belkhir and Elmeligi, the authors 
emphasized how the ICT sector could 
exceed 14 percent of the global greenhouse 
gas emissions by 2040. Also, the authors 
highlighted that smart phones alone would 
contribute to a major portion of carbon 
footprint and exceed that of other forms of 
hardware such as desktops, laptops, and 
displays. 
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by Deborah Seah

Battling 
Climate 
Change 
with 
Artificial 
Intelligence

Despite its large carbon 
footprint and high amounts of 
waste generated every year, 
the tech industry might just 
be the solution to the world’s 
climate change problems. Enter 
artificial intelligence with all 
its potential, researchers and 
companies have leveraged 
on this technology to assist 
in finding solutions to help 
combat or mitigate the effects 
of climate change.
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Despite its great negative impact on the environment, 
the technology industry ironically could potentially help to 
create solutions and better understand the current climate 
change situation and mitigate further impact. Using artificial 
intelligence technologies has been aggressively studied 
across a wide range of fields as an innovative solution to 
many problems that were previously difficult or even time-
consuming for humans alone to tackle. 

With all its potential, it is no surprise that artificial 
intelligence technologies would also be included in the 
toolbox of researchers looking to help combat the effects 
of climate change. Unfortunately, tapping into this disruptive 
tech might not be the one to tip the scales in global carbon 
emissions. In a recent study by Emma Strubell and her team 
at the College of Information and Computer Sciences at the 
University of Massachusetts Amherst showed that training 
one NLP (Natural Language Processing) model would 
produce close to 300 tonnes of carbon dioxide emissions. 
This demonstrates the negative impact using artificial 
intelligence technologies could have on the environment – 
when ironically trying to save the environment.

Tech Companies going Green
Big tech companies are also making their own efforts to 
create goals in reducing carbon emissions and combat 
climate change. 

In early 2020, Microsoft Corp has pledged to become 
carbon negative by 2030 and hopes to have removed enough 
carbon to account for all the emissions that the company 
has release over the years by 2050. It has also made an 
announcement on 16 January 2020 that it would produce 
annual carbon emissions reports starting from 2020 and 
also sign the United Nation’s Business Ambition Pledge to 
limit global temperature rise to 1.5 Degrees Celsius above 
pre-industrial levels. 

Google has also recently released its sustainability 
roadmap, committing to fully function on carbon-free 
energy by 2030. The tech company’s ambitious climate 
action commitments look to work with a number of 
partners including governments and policymakers to deploy 
technology to enable carbon-free energy and drive system-
level change. 

AWS (Amazon Web Services) has also laid out a 
sustainability timeline to achieve its goal of using 100 percent 
renewable energy usage for its global infrastructure footprint. 
This long-term commitment started in November 2014 and 
the company has since made progress in constructing 
renewable energy options and working together with key 
stakeholders and policymakers to enable more opportunities 
in renewable energy.

What can Artificial Intelligence do?
During a presentation at EmTech Asia 2020, Professor Tonio 
Buonassisi laid out a mission to his audience asking how to 
find the right material for a renewable energy project within 
a tight budget and fixed timeline. “Now how do you find a 
needle in a haystack?” said Professor Buonassisi. 

Professor Tonio Buonassisi is a Principal Investigator 
at the Singapore-MIT Alliance for Research and Technology 
(SMART), and Professor of Mechanical Engineering at the 
Massachusetts Institute of Technology (MIT). He spoke at 
the EmTech Asia 2020 conference that was held virtually 
on the topic; “Addressing the Climate Crisis with Machine 
Learning and Automation.”

Indeed, the question is how? Professor Buonassisi then 
went on to highlight that over the past years acceleration 
of new materials development has been made possible by 
automation, data, and computation. The first automation 
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has enabled high-throughput experimentation to increase 
outputs by even a hundred-fold. Secondly, an essential raw 
ingredient, data, is required for the system to function. Good 
data is also key when feeding machine learning systems. 
Thirdly, computation is the last component, this will enable 
decision-making and evaluation of the right materials across 
a large dataset. 

“In every round there are thermal dynamic simulations 
that are fed into the machine learning algorithms. So, the 
algorithms have to balance the experiment which is in a 
sense ground truth with theory and simulation. Which can 
be imperfect, as there can be a gap between simulation and 
real-life. The machine learning algorithm has to take these 
two different streams of information, blend them together 
and make a decision about what combination of samples 
to try next.” Shared Professor Buonassisi, about data fusion 
using computation.

From this experiment that Professor Buonassisi 

highlighted, in using machine learning to decide on the right 
material, the team tested the degradation of the material after 
each round. The resulting degradation decreasing over the 
increasing number of rounds the machine learning system 
undergoes – demonstrating a more stable material. 

Selecting the right material for developing equipment 
that have a positive impact on the environment is just one 
aspect of how artificial intelligence technologies can help in 
combatting climate change. Next, we look broadly as to how 
these innovative technologies have been researched to be 
used to tackle issues caused by climate change.

Artificial intelligence technologies have been used to 
create modelling approaches to predict weather patterns 
and anticipate drastic changes in the climate. A research 
by Catherine Buckland from the University of Oxford and 
her co-authors had devised a way to use artificial neural 
networks to determine potential dryland responses as a 
result of climate change and human activity. Through this 
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method, the team was able to understand the relationship 
between historical data on sand deposition in semi-arid 
grasslands and external climate conditions, land use and 
wildfire occurrence. The development of such approaches 
using artificial intelligence technologies can help create 
better understanding for land use and how the landscape 
would change due to climate.

Surveillance strategies could also be developed to 
assist in analysing any risk of emerging infectious disease 
outbreaks that could be associated with climate change. 
A study led by the Public Health Agency of Canada used 
event-based surveillance (EBS) systems and risk modelling 
to help point out key risks of infectious disease outbreaks 
that could occur as a result of climate change. The EBS 
system was a combination of machine learning and natural 
language processing algorithms to analyse health-related 
internet data. Through the system the researchers were able 
to model the risk of disease emergence and also identify risk 
factors as well as any susceptible populations. From the 
study, such an application of artificial intelligence could be 
used in assisting public health decision-making to mitigate 
or even prevent potential infectious disease outbreaks due 
to climate change.

Creating an Impact
These are just a few examples of how artificial intelligence 
technologies can help soften the blow of climate change. 
Some experts say that using such disruptive technologies 
could be counterproductive in reducing global carbon 
emissions due to the amount of carbon dioxide or waste 
produced when developing these innovative new methods. 

There would therefore be a need to tip the scale 
towards using more environmentally-friendly technology 
to reduce the tech industry’s impact on climate change, in 
order to achieve more a sustainable and circular economy. 
The use of artificial intelligence technologies to mitigate 
the harmful effects of environmental damage and combat 
climate change will bog down to the question of whether its 
potential positive environmental impact is worth the amount 
of carbon emissions that its use could produce. APBN
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Next Stop
SPACE
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by Deborah Seah

Commercial space flight for space tourism might 
seem costly and far from an ordinary individual’s 
reach. However, over the past decade, the 
commercial space sector has been growing slowly 
but surely with private companies looking to 
launch its own commercial space flight with private 
passengers. Here we take a look at what has been 
done so far and what does the future look like for 
space tourism. 

“Ladies and Gentlemen, the seatbelt sign is 
now on please return to your seats as the 
shuttle is about to take off.” An air stewardess 

smiles and directs passengers in space suits to their 
seats, helping some stow away their bags in the over 
head compartment. Sounds familiar? Much like taking 
a commercial flight to another country or state, space 
travel is soon looking to be made available for space 
tourism – but in this case the destination is somewhere 
in outer space, beyond the Earth’s atmosphere. 

The concept has been depicted by many science-
fiction books and movies, where space travel is accessible 
and convenient to the common individual, just like taking 
the train to work every day. Even in 1982, NASA has already 
been dabbling in the idea of making space flight available to 

the masses. The Washington Post reported on a memo 
by NASA from 1982, saying “Space flight belongs to the 
public; they pay for it.” Back then NASA believed that it 
would be able to provide space flight for many people, 
turning “ordinary citizens into astronauts”. 

Currently, majority of space flight is unmanned, 
serving the purpose of transporting satellites to orbit 
the Earth. These satellites are essential in our lives on 
Earth, providing a macro view of the Earth from space, 
which is key in fields such as weather prediction and 
also providing a good view of Google Maps on our 
smart phones.

The prospect of living in space might still be far 
from practical or achievable now, but great strides have 
been made over the past decade to bring space tourism 
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one step closer to reality. Private companies have been 
exploring the development of commercial space shuttle 
that could potentially make space tourism possible for the 
public. In 2008, NASA signed its first contracts with SpaceX 
and Orbital Sciences for its Commercial Resupply Services 
(CRS) series of flights to the International Space Station 
(ISS). This opened the doors to further developments 
in commercial space flight by private companies with 
Amazon’s Blue Origin, Virgin Galactic, and SpaceX soon 
after individually present successful launches of their own 
shuttles that could ferry tourists to space. 

China also recently announced that it would be 
promoting the development of its commercial space 
industry as part of a five-year plan (2021 to 2025). 
This was presented during the 6th China (International) 
commercial Aerospace Forum. Space infrastructure, 
enhancing capabilities of commercial space systems 
as well as the integration of these plans into 
major national development strategies were 
laid out in the plan. There are also plans to 
further develop the Kuaizhou series rockets 
for better reliability and shorter preparation 
period, adding on to more regular commercial 
launches. In the Xingyun project, China looks to 
develop the first space-based Internet of Things 
constellation and is projected to finish in 2023 
and could be ready a lower cost for users across 
the world by 2025.

With private companies and some governments 
across the world putting their focus on research and 
development on commercial space flight, your next 
holiday destination might just be a trip to outer space.

The Cost
In early 2020, Ketty Maisonrouge has finally bought her 
ticket to space at a whooping US$ 250,000 from Virgin 
Galactic. The story reported on the BBC News told her 

story of her 15 year wait to purchase her ticket for travel 
to outer space. About 600 people have already expressed 
interest and bought tickets for the company’s first trip to 
space for tourists, some include celebrities like Justin Bieber 
and Leonardo DiCaprio. 

As part of the preparation for the flight, the passengers 
are required to undergo a three-day training for their trip. 
The tour would involve a 90-minute round trip with a few 
minutes in low-orbit. A quarter of a million dollars may seem 
like a heavy price tag to many to pay for a 90-minute trip, 
but Virgin Galactic is optimistic that the demand could soon 
exceed the supply and the price of tickets to space for tourist 
may rise even further. 

The cost for a seat to space has been hefty even for 
space agencies such as NASA which used Soyuz spaceships 



23www.asiabiotech.com

COLUMNS

in Russia to shuttle astronauts to the International Space 
Station – each seat costing US$ 86 million. 

A ticket for a 10-day stay on the orbiting shuttle to 
the International Space Station could set you back US$ 55 
million, on a SpaceX capsule. 

Current Progress
In 2008, the Falcon 1 developed by private company, 
SpaceX was the first privately-developed liquid-fuel 
launch vehicle to orbit 
around the Earth. Following 
its fifth launch, it was then 
succeeded by Falcon 9 which 
was also developed and 
manufactured by SpaceX. 
As part of NASA’s CRS 
program, Orbital Sciences 
developed the Antares rocket 
together with Yuzhnoya 
Design Bureau to launch 
the Cygnus spacecraft to 

the International Space Station. Engagement 
with private companies taking ownership of 
the development and manufacturing of recent 
space technologies, they are continuously 
looking for way to bring costs down and 
enhance the reusability of shuttles and 
spacecrafts.

In a presentation at the EmTech Asia 
2020 conference, Pam Melroy spoke about 
the future of commercial space flight. 
She highlighted NASA’s CRS program 
demonstrated its trust on the advancement 
of the private space industry to allow private 
companies to provide resupply services to 
the International Space Station. SpaceX was 
the first to fly in the first operational resupply 
missions in 2012 with Orbital Science 
following in 2014. 

“NASA hands over supplies, and 
equipment to go to the [International] Space 
Station and the private company is responsible 
for launching it and bringing that vehicle up to 
the Space Station.” Said Pam Melroy.

“This is a fantastically successful 
program because NASA realised that it 
they set out developing its own vehicle for 
delivering cargo to the Space Station, using 
their processes they understood it was going 
to take a long time and cost a lot of money. 
They gambled instead if they provided 
support and help as well as the promise of 
business to come, anchoring contracts [with 
private companies]. If they could build it, they 
(NASA) would buy the capability to travel to 
the Space Station.” She added.

“Low cost launch to space” was not the 
only factor making commercial space flight 
possible and more accessible, Moore’s Law 
also applies.

Moore’s Law refers to the perception 
by Moore that the number of transistors on a 
microchip doubles approximately every two 
years, even though the cost of computers is 
halved. This was highlighted by Pam Melroy 
to be applicable in space travel.

“What this means is that electronics 
are shrinking in size and weight. [These two] 
matter a lot when you’re going to space.” Said 
Pam Melroy at her presentation during the 
EmTech Asia 2020 conference. Pam Melroy 
is a former NASA Space Shuttle Commander 
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and the director for Space Technology and Policy at Nova 
Systems.

Satellites are being built to be smaller and cheaper 
now as compared to its predecessors which were much 
larger and more expensive to launch into space. Several 
companies have seen much success in launching smaller 
satellites. 

A combination of low-cost launch and development 
of “cube-sized” satellites has propelled universities, 
research institutions, and companies to start up their own 
commercial capabilities for space flight. 

In the Future
On 30 May 2020, Falcon 9 by SpaceX launched Crew 
Dragon’s second demonstration mission at NASA’s 
Kennedy Space Center in Florida, docking autonomously 
at the International Space Station the next day. This 
manned test flight took Bob Behnken and Doug Hurley 
on board the Dragon Spacecraft. This test flight was 
momentous as it was the final major test for SpaceX’s 
human spaceflight system to be certified by NASA for 
operational crew missions to and from the International 
Space Station.   

In late 2018, Virgin Galactic successfully launched 
the first commercial US flight to the edge of space since 
2011. The SpaceShipTwo took off in the morning from 
California’s Mojave air and space port. Blue Origin, 
founded by Jeff Bezos, CEO of Amazon, launched the 
New Shepard in 2015 for its first unmanned flight. The 
New Shepard was developed to be a commercial system 
for the purpose of sub-orbital space tourism. This year, 
the reusable rocket took to the skies again in it seventh 
successful flight to the edge of space and back to Earth. 

NASA has also begun efforts to collaborate with 
commercial and international partners to enhance 
sustainable exploration of space by the end of the decade. 
As part of its Artemis program, it aims to put the first 
woman and next man on the Moon by 2024. To do so, 
the space agency has selected Nokia to establish the 
first ever LTE/4G cellular network on the Moon to ensure 
communications on the lunar surface. Such efforts will go 
a long way as a small step towards increasing humanity’s 
presence in space. APBN
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Emerging Class 
of  Cancer 

Therapy Agents
An emerging class of anticancer drugs known as vascular 
– disrupting agents (VDAs) have been developed through 

preclinical and clinical trials that function to selectively target 
the formed blood vessel network on the tumour to cause 

tumour necrosis.

by Deborah Seah

Formation of a blood vessel network is essential for 
a solid tumour of approximately 1mm3 or larger for 
growth and survival. The vasculature will provide a 

transport system for tumour cells to receive oxygen and 
nutrients as well as removal of waste products from cell 
metabolism. The structural differences in tumour blood 
vessels compared to normal adult tissue vasculature makes 
it a promising target of interest for selective anticancer 
therapy.

In this article, it will discuss various types of VDAs and their 
function in anticancer therapy, and also their use in combination 
with other therapies. This article will also cover any toxicities 
and side effects discovered through current preclinical and 
clinical trials on VDAs.
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Characteristics of tumour blood 
vessels that are exploitable for 
anticancer therapy
Blood vessel formation in tumours differ from normal 
adult tissue in both physical structure and functionality. 
Vasculature in normal adult tissue are relatively stable and 
have well defined structure. In contrast, tumour blood vessel 
network formation is unable to keep up with the rapid cell 
growth and metabolism of the solid tumour and thus, have an 
abnormal structure due to the imbalanced overexpression of 
growth factors by the tumour cells. Structural abnormalities 
of tumour blood vessel network include thin vessel walls, 
disorganized, and abnormal basement membrane coupled 
with increased permeability compared to normal adult 
tissue blood vessel network. These structural differences 
make targeting the tumour established vasculature a viable 
selective anticancer therapeutic target.

Currently, antiangiogenic drugs and VDAs are two ways 
used to target the tumour vasculature for tumour necrosis. 
However, antiangiogenic therapy mainly targets the process 
of angiogenesis and requires long term administration to 
the patient. Whereas for VDAs, they are required in smaller 
and short-term doses, and they target already established 
tumour blood vessels through various mechanisms of action 
to cause tumour ischemia and necrosis. This article will focus 
on VDAs, discussing their mechanism of action, combination 
therapies, and side effects.

Current VDAs and their mechanism 
of action
VDAs are divided into two main groups; biologics or ligand 
– directed VDAs and small – molecule VDAs. Both groups 
adopt different mechanism of action to disrupt the tumour 
vasculature. 

Ligand – directed VDAs makes use of the binding 
of an antibody or a peptide to a target effector molecule 
usually found on the endothelial cells of the tumour. This 
binding can induce thrombosis that will result in tumour 
cell ischemia and necrosis as a result of blocked tumour 
blood vessels. At present, one such VDA is bavituximab, 
that specifically targets a monoclonal antibody against anti 
– phosphatidylserine which has a role in anticancer therapy. 
Bavituximab has shown encouraging results from preclinical 
and 14 phase I-II clinical trials. 

Another class of VDAs are small – molecule VDAs. This 
group is further divided into two more subgroups; flavonoids 
and tubulin – binding agents.  

Flavonoids cause tumour necrosis through the induced 
production of tumour necrosis factor – alpha (TNF – α) that 
will result in the activation of the cell apoptosis pathway 
in tumour blood vessel endothelial cells. Some flavonoids 
which are in their clinical trial phase for non – small cell 
lung cancer include DMXAA, AS1404, ASA404. They have 
shown to be associated with the production of cytokines 
and chemokines which will disrupt the cellular integrity of 

the tumour vascular endothelial 
cells, resulting in tumour cell 
ischemia and necrosis.

Another subgroup of small 
– molecule VDAs are tubulin – 
binding agents. As the name 
suggests they selectively target 
tumour vascular endothelial 
ce l l  des t ruc t i on  th rough 
target ing the tubul in  that 
results in depolymerization of 
microtubules. One of which is 
called disodium combretastatin 
A-4 3-O-phosphate (CA4P) 
that targets the endothelial 
ce l l  cytoskeleton through 
microtubule depolymerization. 
Thus, resulting in rapid tumour 
blood vessel disruption and drop 
in tumour blood flow, leading to 
tumour ischemia and necrosis. 

Some VDAs and their 
mechanism of action as well as 
their stage of development are 
shown in table 1.

Source: Cesare et. al., 2009
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Tumour resistance to VDAs
A common challenge of VDAs faced during their clinical 
trials is the presence of tumour resistance. This is the result 
of VDAs destroying the main bulk of the tumour except the 
outer rim. Thus, leaving a residual ring of viable tumour cells 
that can cause a relapse in tumour growth. A research done 
by Kanthou and Tozer published in 2009, on microtubule 
depolymerizing VDAs showed that despite the substantial 
tumour necrosis, the VDAs are still unable to fully prevent 
further tumour growth. This was attributed to the left-over 
outer cells of the tumour that was able to regenerate.

Anticancer combination therapy 
with VDAs to overcome tumour 
resistance
Research has found a few methods to overcome tumour 
resistance to VDAs, making them effective anticancer 
therapies. Some strategies include the use of combination 
therapies together with VDAs. Combining other present 
therapies such as antiangiogenic agents, chemotherapy, 
radiotherapy, and radioimmunotherapy has shown to 
be effective in the full necrosis of solid tumours. Recent 
preclinical studies have also made use of other unique 

Vascular – Disrupting Agent Toxicities

Single Agent

Headaches

Nausea and Vomiting

Tumour Pain

Hypertension

Tachycardia

Flavonoid

Infusion Site Pain

Visual Disturbances

Electro-cardiac Abnormalities

Symptoms consistent with acute release of serotonin

Tubulin – Binding Agents

Cardia Ischemia

Abdominal Pain

Neuromotor abnormalities

Cerebellar Ataxia

Acute Haemodynamic Changes

Table 2. VDAs and toxicities based on review by Hasani and Leighl, 2011

techniques such as using a pericyte – targeting prodrug that 
will selectively destroy the cytoskeleton of tumour cells in 
the core and the periphery of the tumour. A study conducted 
on xenografts showed promising results using the prodrug 
together with VDAs as a potential strategy to eradicate the 
residual viable rim of tumour cells.

VDA toxicities and common side 
effects
Although an attractive strategy for antitumor therapy, VDAs 
also shown a number of side effects and toxicities that is 
hindering their clinical development. 

Taken as a standalone therapy, VDAs has shown to have 
cardiovascular and neurological toxicities. It was found by 
Hollebecque and colleagues in a study published in 2012 
that when used in combination therapy with chemotherapy 
haematological toxicity also developed. Some known 
toxicities have been identified as shown in table 2 with 
reference from a review by Hasani and Leighl (2011).

Further research is still underway to focus on the dose 
limits of VDAs in order to obtain the best efficacy with minimal 
side effects and toxicities. 
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Conclusion
With much potential shown from preclinical and current 
clinical trials by VDAs and their role in tumour vasculature 
disruption, they have proven to be an effective emerging new 
class of antitumor drugs. Many VDAs are still undergoing 
various phases of their clinical trials and have shown 
promising results. Further research also has to be done 
on combination therapies with VDAs so as to ensure full 
necrosis of the solid tumour and prevention of recurrence.   
APBN                
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Unlocking 
the Key: 
Genetic Links to Diabetes in Asia
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Diabetes is a fast-growing epidemic in Asia. With 
more than 60 percent of people with diabetes 
in the world living in Asia, it is a public health 
concern as the number of diabetes cases increases 
each year. Genetic studies on diabetes in Asian 
populations could therefore provide answers 
linking pathophysiology and genes that could pose 
increased risk of diabetes. 

by Deborah Seah

Diabetes, one of the leading causes of deaths 
worldwide with 463 million adults aged 20 to 
79 years having this chronic disease in 2019. 

This number is projected by the International Diabetes 
Federation to increase to a staggering 700.2 million by 
2045 if current trends still persist. In South East Asia 
(SEA) alone, 88 million adults (20 – 79 years) are living 
with diabetes and is estimated to increase to 153 million 
by 2045. Diabetes-related health expenditure in 2019 
was also estimated to be US$ 8 billion within the SEA 
region and will see an increase as the number of people 
with diabetes is expected to increase over the next few 
decades. 

The term diabetes encompasses a number of 
categories depending on the pathophysiology. In general, 
diabetes is a long-term condition in which the body is unable 
to produce enough insulin or is unable to effectively use it for 
the homeostasis of blood glucose level. There are three main 
types of diabetes, type 1, type 2, and gestational diabetes. 

Type 1 diabetes (insulin-dependent) occurs during 
childhood and is the most common cause of diabetes 
at that young age, however it still can occur at any age. 
Type 2 diabetes (non-insulin-dependent) on the other hand 
accounts for more than 90 percent of all diabetes cases in 

the world and results from the inability to effectively use 
insulin in the patient’s body. Gestational diabetes affects 
pregnancy women and is a result of hyperglycaemia, 
posing increased risk of complications throughout the 
pregnancy and during labour. Women with gestational 
diabetes and their children are at an increased risk of 
type 2 diabetes in the future. 

Pre-diabetic conditions such as impaired glucose 
tolerance and impaired fasting glycaemia are also present 
throughout the SEA region, with a 3.1 percent regional 
prevalence. According to the IDF atlas, in 2019 31 million 
adults (20 – 79 years) in SEA have impaired glucose 
tolerance. The pre-diabetes stage is an intermediary 
condition in which blood glucose levels are between the 
normal set point and the diabetic level. Those with pre-
diabetic conditions are at high risk of progressing to type 
2 diabetes, however with proper measures in place and 
lifestyle changes the condition is still reversible.

Besides the hyperglycaemia, diabetes can also 
result in a number complication due to the increase in 
blood glucose or consuming certain types of diabetes 
medications. Hypoglycaemia is a common result when 
using insulin or sulphonylureas, a fine balance between 
sufficient lowering of blood glucose and intake has to be 
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achieved. Other complications of diabetes include; diabetic 
ketoacidosis, diabetic retinopathy, peripheral neuropathy, 
vascular damage, and diabetic foot. Diabetes can also lead 
to an increased risk of diseases such as cardiovascular 
disease, and kidney disease. 

The healthcare cost of treatment of diabetes and its 
related complication weighs heavy on both the patient and 
healthcare systems. Based on the report by IDF, treating 
complications of diabetes itself accounts for more than 50 
percent of the direct health cost incurred by diabetics.  

With this growing public health problem in Asia and 
across the world, better understanding of the genetic 
links to diabetes that is specific to Asian populations 
could potentially allow for the development of appropriate 
screening, preventive and therapeutic strategies in tackling 
the diabetes epidemic in Asia.

Genetic Links to Diabetes in Asian 
Populations
Published in May 2020, a group of international researchers 
conducted one of the largest GWAS meta-analyses of East 
Asian individuals. The study aimed to gain insights to genetic 
variants associated with type 2 diabetes in East Asians. In 
the study, a meta-analysis was carried our using GWAS data 
from 77,418 individuals with type 2 diabetes and 356,122 
healthy controls. Results of the study published in Nature 
found 61 new genetic variants that are associated with type 
2 diabetes in the East Asian population.

"We know diabetes is caused by a complex set of 
risk factors, such as BMI, that have varying effects on the 
disease across ancestries." Said Assistant Professor Sim 
Xueling, of the National University of Singapore, Saw Swee 
Hock School of Public Health (SSHSPH) one of the co-
authors of the study. "These findings expand the number of 
genetic variants associated with diabetes and highlight the 
importance of studying different ancestries."

Another prominent finding from the study was that 
these genetic variants are able to interact with a number of 
nearby genes in different tissues to affect the development 
of type 2 diabetes. Some of these genes include those 
involved in skeletal muscle and pancreatic functions, alcohol 
metabolism, as well as genes associated with adipose tissue 
at the abdominal area. 

Research in genetic links specific to Asian populations 
would serve as a valuable stepping stone towards precision 
medicine in diabetes. It will also increase understanding of 
how genes could be targeted for treatment strategy. 

“Genetic variants are present in all our genomes, 
some of which predispose individuals to disease like type 
2 diabetes Due to differences in population history, some 
variants are more common in one population than another. 
This study emphasizes the importance of including large 
numbers of individuals from different parts of the world in 

these studies so that we can better understand the cause 
of diseases. Singapore, with its multi-ethnic populations 
from different parts of the work, is an ideal environment 
for studying this.” Said Professor Tai E Shyong, Senior 
Consultant of the Division of Endocrinology at the National 
University Hospital, and Professor at SSHSPH.

Genetic Markers linking Diabetes 
and other Age-related Diseases
Besides the microvascular and macrovascular complications 
resulting from diabetes, it has also been found to be 
genetically linked to other types of age-related diseases. 
More specifically, type 2 diabetes has been discovered to 
share certain common genetic markers that could contribute 
to the development of both diseases. 

A study conducted by the Mount Sinai School of 
Medicine identified through genome wide association study 
(GWAS) a number of single nucleotide polymorphisms (SNPs) 
that were associated with higher chance of developing type 
2 diabetes and Alzheimer’s disease. 

"Many of these SNPs are traced to genes whose 
anomalies are known to contribute to type 2 diabetes 
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and Alzheimer’s disease, suggesting that certain diabetic 
patients with these genetic differences are at high risk for 
developing Alzheimer's disease. Our data highlights the 
need for further exploration of genetic susceptibility to 
Alzheimer's disease in patients with type 2 diabetes." Said 
Dr. Giulio Maria Pasinetti.

Dr Pasinetti is The Saunders Family Chair and 
Professor of Neurology, currently the Program Director of 
the NIH funded Mount Sinai Center for Molecular Integrative 
Neuroresilience and the Chief of the Brain Institute Center 
of Excellence for Novel Approaches to Neurodiagnostics 
and Neurotherapeutics. 

Development of Alzheimer’s disease is a known long-
term complication of type 2 diabetes. Previous studies have 
also elucidated on this point and provided evidence of a 

causative role of diabetes for the onset and progression 
of dementia due to Alzheimer’s disease. With the millions 
of people suffering from type 2 diabetes worldwide, it puts 
stress on the individuals having to manage their condition 
daily as well as healthcare systems for the expenditure of 
resources. This is likewise for Alzheimer’s disease. Growing 
evidence suggesting a possibility that Alzheimer’s disease 
could be genetically linked to common chronic diseases 
such as type 2 diabetes is critical to propel the development 
of potential novel therapeutic interventions to target these 
at-risk groups. 

Studies into the genetic link for diabetes in specific 
Asian populations will no doubt draw clearer insight to the 
higher number of cases and deaths from diabetes in Asia. 
These links could be further applied to developing strategies 
in prevention and treatment of diabetes. However, other 
issues such as the lack of healthcare resources, specialized 
services, and skilled health workers in certain parts of Asia 
would still pose a problem when addressing the diabetes 
epidemic in Asia. APBN
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Biotechnology for Industrial Use

Insights from the 2020 Tokyo 
Tech Research Showcase: 

Professors from the Tokyo 
Institute of Technology present 
their latest work in various 
biotechnological fields, with 
applications in sustainable 
manufacturing, biofuel production, 
agriculture, and material science.

by Oh Sher Li
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The 2020 Tokyo Tech Research Showcase was held 
in September, with the theme “Biotechnology for 
Industrial Use”. Organised by Tokyo Tech ANNEX 

Bangkok, the showcase was co-sponsored by Tokyo 
Institute of Technology and the National Science and 
Technology Development Agency (NSTDA) of Thailand, 
with the support of the Tokyo Tech Alumni Association.

The virtual event featured recent and current research 
in biotechnology with agricultural applications. These 
studies ranged across various disciplines from microbiology 
to chemistry, and their applications extend from waste 
management to fuel production and even synthetic materials. 
In this article, we look at each of these studies, and explore 
their potential uses in agriculture and sustainability.

Microbial synthesis of 
biodegradable polyesters

The generation of plastic waste is a major environmental 
concern, stemming from large amounts of plastic being 
produced for various industries, which ends up being 
incinerated, accumulating in landfills, or in the ocean as 
harmful microplastics. To alleviate the problem of plastics 
polluting the environment, the use of traditional petroleum-
based plastics by industries could be replaced by the 
adoption of biodegradable thermoplastics.

Professor Toshiaki Fukui from the School of Life Science 
and Technology at the Tokyo Institute of Technology has 
developed a type of biodegradable polyester known as 
polyhydroxyalkanoates (PHAs) from Ralstonia eutropha 
bacteria. According to Professor Fukui, this biodegradable 
plastic can be used in the same applications as regular plastics 
but has the added advantage of being environmentally 
friendly, as it can be degraded to carbon dioxide and water 
by microbial organisms. 

PHAs are naturally occurring polyesters produced 
by microorganisms such as bacteria. Poly[(R)-3-
hydroxybutyrate] [P(3HB)] is one of the most abundant PHAs 
found in nature, although its homopolymer is brittle due to 
its highly crystalline structure. P(3HB) is produced by R. 
eutropha bacteria and can then by extracted and processed 
to produce biodegradable plastics. 

In order to enhance the flexibility of the PHA product, 
Professor Fukui’s team developed a bio-polyester poly(3-
hydroxybutyrate-co-3-hydroxyhexanoate) [P(3HB-co-
3HHx)]. This copolymer has a lower melting temperature, 
lower crystallinity, and can undergo much higher elongation 
before breaking, as compared to the homopolymer of 
P(3HB). Furthermore, P(3HB-co-3HHx) remains highly 
biodegradable even in marine environments, making it an 
attractive alternative to traditional polymers which break 
down into microplastics and contribute to water pollution.

The biosynthesis of P(3HB-co-3HHx) was achieved 
by genetically engineering R. eutropha, so that the bacteria 
could make use of renewable sources such as vegetable oils 
for copolymer synthesis, in the presence of carbon dioxide 
and hydrogen as carbon and energy sources.

Professor Fukui hopes that the development of 
biodegradable polyesters that are produced from renewable 
resources could provide sustainable alternatives to 
manufacturing industries. 

Producing biofuel from microalgae
In order to reduce our dependency on fossil fuels, we need 
to research and develop alternative sources of energy. 
Such renewable sources of energy may include solar, 
geothermal and wind power. However, for many industrial 
uses and personal vehicles, liquid fuel such as gasoline 
and diesel remain most practical and affordable, which 
will likely hold true even in the future. Therefore, another 
aspect in sustainable fuel production and consumption 
that could be of interest is the reduction and minimisation 
of carbon dioxide emissions from “well to wheel”, or from 
fuel extraction and production to consumption.

Professor Hiroyuki Ohta’s research group from the 
School of Life Science and Technology at Tokyo Institute of 
Technology has developed a method of producing biofuel 
from microalgae, by utilising lipid remodelling under nutrient 
starvation. Specifically, nitrogen and phosphorous starvation 
was used to induce oil accumulation in Chlamydomonas 
reinhardtii, which is a single-cell green alga. 

Lipid remodelling is often observed in microalgae in 
response to limited availability of nitrogen and phosphorous. 
This phenomenon is characterised by enhanced synthesis 
and accumulation of triacylglycerides, which are a type of 
fatty acids used in biodiesel production. 

In his research, Professor Ohta observed that 
phosphorus starvation induced lipid remodelling and oil 
accumulation in C. reinhardtii, and that this behaviour was 
conserved in both algae and land plants. In addition, it is 
suggested that betaine lipids and sulfolipids substitute the 
phospholipids in the extraplastidic membranes of microalgae 
during phosphorous deficiency in the microalgae, and that 
membrane remodelling in the chloroplasts promotes the 
production of sulfoquinovosyl diacylglycerol (SQDG) rather 
than the usual phosphatidylglycerol. 

Professor Ohta’s team discovered that the regulatory 
mechanism leading to lipid remodelling under conditions 
of phosphorus starvation is conserved in both primary and 
secondary endosymbionts. Endosymbiosis refers to a form 
of symbiotic relationship, in which the endosymbiont lives 
in the body of another organism, usually in a mutualistic 
relationship. Professor Ohta and his team sought to 
investigate the reasons behind why lipid remodelling is such 
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a highly conserved mechanism, what exactly is conserved in 
this regulatory mechanism, and how the process is regulated 
in organisms.

There are a few known major regulatory factors for 
phosphate starvation, namely PSR1 in C. reinhardtii and 
PHR1 in Arabidopsis thaliana. By using the Algae Gene 
Coexpression Database (ALCOdb), Professor Ohta’s team 
looked at genes that were co-expressed with diacylglycerol 
acyltransferase (DGAT) genes, which are involved in TAG 
synthesis, as well as transcription factors that were co-
expressed with DGTT1, which is a DGAT gene whose 
expression is upregulated under conditions of nitrogen and 
phosphorus starvation.   

From their investigations, the researchers found that in 
C. reinhardtii, lipid remodelling regulator 1 (LRL1) and DGTT1 
had similar expression patterns. They further explored the 
role of LRL1 and found that reduced expression resulted 
in repressed lipid accumulation and SQDG synthesis 
in phosphorus starvation. Professor Ohta and his team 
hypothesise that the PSR1 and LRL1 proteins activate 
phosphorus starvation-induced gene expression in early 
phase and late phase respectively in C. reinhardtii. 

Besides identifying genes involved in lipid remodelling 
under phosphorus starvation and their regulatory 
roles, Professor Ohta and his team also studied lipid 
compartmentation in Nannochloropsis oceanica. Namely, 
omega-3 fatty acids accumulate in the chloroplast and 
facilitate the efficient utilisation of lipids, while saturated 

fatty acids used in biodiesel production accumulate in oil 
droplets within Nannochloropsis cells.

Enhanced utilisation of resources 
and waste for the environment
Biotechnology has the potential to solve environmental 
issues. Professor Kiyohiko Nakasaki from the School of 
Environment and Society at Tokyo Institute of Technology 
and his team aim to solve environmental issues through 
microbial activities, to reduce waste production and recover 
energy and material resources. 

The research endeavours presented by Professor 
Nakasaki are centred on DNA information-based engineering, 
which is a method used to control the quality of biological 
products and processes based on genetic information. 
Specifically, his research team used molecular biology 
techniques to investigate the optimal compost maturity that 
could best promote plant growth.

Compost is made from the degradation of organic matter 
and differs from regular potting soil since it contains a high 
level of nutrients that promote plant growth. The process of 
compost formation involves several microorganisms, which 
exist in a dynamic microbial consortium which changes as 
organic matter degradation progresses. The degradation can 
be measured by determining how much carbon has been 
converted to carbon dioxide in relation to the total amount 
of carbon present in the raw material. 

Using these principles, Professor Nakasaki and his 
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team carried out a plant growth assay investigating the 
performance of compost at various stages of organic matter 
degradation, in comparison with conventional chemical 
fertilisers. From these experiments, they concluded that 
compost that had undergone 40 to 70 percent conversion 
of total carbon yielded the best results in terms of promoting 
plant growth.

Professor Nakasaki’s team also evaluated the safety of 
the compost at various stages of organic matter degradation, 
to determine if the compost would be suitable for agricultural 
purposes, particularly for edible crops. They found white 
fungi on the soil surface of plants grown with compost that 
had undergone 40 percent or less of carbon conversion. 
This implies that compost with less than 40 percent organic 
matter degradation is potentially susceptible to pathogenic 
fungi and may not be safe for agricultural purposes.

To examine the microbial consortium of compost at 
varying levels of organic matter degradation, the researchers 
used polymerase chain reaction-denaturing gradient gel 
electrophoresis (PCR-DGGE). This experimental technique 
allows large DNA fragments of similar sizes to be separated 
based on DNA sequence mutations, which are unknown at 
the time of the experiment. By employing PCR-DGGE and 
subsequent gene sequencing and phylogenetic studies, 
Professor Nakasaki’s laboratory obtained data suggesting 
that a shift in the microbial consortium, specifically a 
reduction in Bacillus pallidus bacteria and increased 
presence of Bacillus thermoglucosidasius bacteria, is 
responsible for the improved quality of the compost in 
promoting plant growth as the compost matures.

Since it can be inefficient to depend solely on plant 
growth assays to determine the quality of each batch of 
compost, particularly in large-scale commercial settings, 
Professor Nakasaki’s team proposed a method of screening 
for compost quality based on their findings. They designed 
a specific oligonucleotide for the detection of B. pallidus, 
which undergoes hybridisation with antibodies and produces 
a blue colour when reacted with a substrate solution. The 
blue colour serves as a reporter for the presence of B. 
pallidus, allowing the researchers to determine the point 
when the bacteria is reduced and indicating that the compost 
could be ready for use.

If successful, the assay developed by Professor 
Nakasaki and his team could be a much faster and simpler 
way to predict the effectiveness of compost in promoting 
plant growth, in contrast with traditional assays which 
observe plant growth after introducing compost for several 
weeks. Professor Nakasaki hopes that this work could 
improve quality control workflows and be integrated into 
agricultural practices, to streamline processes and boost 
production of agricultural products.

Sugar conversion to monomers for 
high performance polyamides
High performance polyamides are a type of thermoplastic 
synthetic resin with high melting points, glass transition 
temperature (the temperature at which the material changes 
from a brittle state to a more flexible, rubbery state), chemical 
resistance and stiffness. They have several important 
industrial applications, including in medical catheters, 
electrical connectors and in pipes and supply lines for oil.

The production of high-performance polyamides 
is difficult and costly. Professor Michikazu Hara from 
the Institute of Innovative Research at Tokyo Institute of 
Technology conducts research on how to convert biomass, 
specifically glucose, to high performance polyamides. While 
other studies claim to have been successful in doing this, 
these methods are still rather inefficient and expensive, and 
can be improved upon greatly.

The first step to doing this is the conversion of glucose 
to 5-(hydroxymethyl)furfural (HMF). This involves a hydride 
transfer converting glucose to fructose, then intramolecular 
dehydration, or the removal of water, to obtain HMF. 
Professor Hara’s team identified phosphorylated titanium 
dioxide, P-TiO2, as a potential catalyst. They investigated 
various setups and were eventually able to achieve an 
isolated HMF yield of 94 to 96 percent from a glucose 
solution, with over 99 percent purity as assessed by nuclear 
magnetic resonance (NMR) spectroscopy. 

The next step in the synthesis of high-performance 
polyamides is the conversion of HMF to 2,5-Bis(aminomethyl)
furan (AMF). To do this, the team carried out a first reductive 
amination of HMF to aminomethyl hydroxymethyl furan 
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(AHF), then AHF was converted to AMF by borrowing 
hydrogen using a heterogeneous catalyst. The methods 
developed in this investigation for both of these steps 
improve upon older methods used previously and give high 
AMF yields.

Besides the scalability and high yields of the techniques 
developed and studied by Professor Hara’s lab, these 
methods provide another important advantage making 
them more attractive for industrial adoption — they could 
greatly reduce the cost of production of high-performance 
polyamides. Using these methods, the production cost of 
HMF is reduced to less than USD 1 per kilogram, and that of 
AMF is less than USD 5 per kilogram, in part because they 
use glucose from biomass as raw material for production. 

Conclusions
The studies presented by the speakers at the 2020 Tokyo 
Tech Research Showcase demonstrate the wide range of 
fields that can be studied using biotechnology, and how 
there are still many ways that biotechnology research can 
contribute to agricultural and industrial applications. Several 
of these studies even go beyond industrial needs and 

targets, by focusing on minimising negative environmental 
impacts of current practices while maximising yield. These 
are just four of the many ongoing projects around the 
world seeking to improve manufacturing techniques by 
increasing yield and efficiency, all while reducing cost and 
environmental damage, and give a glimpse into what the 
future could hold for several industries. 

Reference:
Denaturing Gradient Gel Electrophoresis | Springer Nature 
Experiments. (2017). Retrieved October 24, 2020, from 
Springernature.com website: https://experiments.springernature.
com/articles/10.1385/1-59259-273-2:125



AD_SK_02_16_02_ls.indd   1 11/2/16   5:03 PM



42 ASIA PACIFIC BIOTECH NEWS

SPOTLIGHTS SPOTLIGHTS

Regulatory Policies 
for Digital Health in 
Asia Pacific

Digitalising various segments of the healthcare value chain 
over the past years is becoming more prevalent and accessible. 
Digital health has become ever more important in this year as the 
COVID-19 pandemic spread throughout the world. Given its rise 
in popularity, regulatory policies for digital health are essential to 
guide digital health companies and programs to provide people 
with safe and better digital health services.
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Based on a report by Accenture released in 
July 2020, 85 percent of health executives 
acknowledge that digital health technology has 

become an inseparable part of the human experience 
in healthcare. With increasing number of industrial 
players entering the digital health ecosystem and health 
consumers looking for more from the current digital 
health services, regulatory policies have to be laid out 
to guide the development of such technology. In the 
report by Accenture, 70 percent of healthcare consumers 
are “concerned about data privacy and commercial 
tracking associated with my online activities, behaviours, 
location and interests.” The rise in wearable digital health 
technology for tracking a person’s health has also posed 
a concern for where and how the data collected by the 
service provider is being used. Consumer confidentially 
and cyber security are just some of the key issues that 
have to be addressed as digital health technology takes 
over the healthcare sector. 

December 2019, the Health Sciences Authority in 
Singapore published a set of guidelines for digital health, 
“Regulatory Guidelines for Software Medical Devices – 
A Lifecycle Approach”. These set of guidelines laid out 
clearly regulatory requirements for software medical 
devices in its entire life cycle and also the key points to 
note from the beginning of product development. The 
guidelines included quality management systems (QMS), 
pre-market product registration requirements, as well as 
addressing important issues that could arise such as 
cybersecurity and requirements for artificial intelligence 
medical devices.

Dr Rama Sethuraman, Director for the Medical 
Devices Branch at Health Sciences Authority, shared 
in the recent APACMed Conference held in September 
2020, that in 2017 the Singapore Health Sciences 
Authority (HSA) implemented and worked on device 
development consultation due to the growing demand 
for it in the ecosystem. 

“[We] started meeting developers from diverse 
groups, and saw that over 40 percent of our meetings, 
our software and file application related products 
and quite a substantial amount, also for the artificial 
intelligence these devices.” Said Dr Rama.

“What we constantly see is that while regulatory 
principles or safety, quality efficacy principles are still 
relevant, the need was more to contextualize it and 
help these groups to understand how what it means for 
software products, and how they're going to apply these 
standards for the regulatory compliance purposes.” Said 
Dr Rama.

She then shared that the HSA adopted the lifecycle 
approach as many of the developers are, “not traditional 
medical device manufacturers, they are not familiar with 
what is the importance of post market surveillance what 
they need to recall, there are a lot of knowledge gaps 
there. Looking at all the various questions [HSA] normally 
receives and the challenges, we decided to do a lifecycle 
approach rather than tackling the market still going for 
traditional methods.”

The Department of Health in Australia has also 
set up their own set of regulations for software as a 
medical device. Outlined by the Therapeutic Goods 
Administration (TGA) in Australia, guidance and 
regulations were intended to apply to software and 
applications that meet the legal definition of a medical 
device in Australia. In its support and understanding 
of the ecosystem, TGA opened consultations with 
key industry stakeholders to seek out feedback from 
interested parties for the validity and usefulness of 
regulatory guidelines drafted for software as medical 
devices. It also helped to address cyber security of these 
digital health applications. 
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“We are dealing with a large number of new market 
entries to this area. The other part of the equation was how 
to put a boundary around digital health because medical 
device regulation is only one component of digital health, 
and how a digital solution can improve the efficiency and 
effectiveness of the healthcare sector.” Said Tracey Duffy, 
First Assistant Secretary, Medical Devices and Product 
Quality Division for Therapeutic Goods Administration 
(TGA), Australia

Tracey Duffy also shared that, “What we were 
struggling with was trying to understand where regulation 
plays a part where the greatest harm could potentially 
occur to patients. Would there be a different risk profile if 
there was a health care professional involved in using the 
device or piece of software, and what role and function 
does the consumer or the patient have to own and self-
manage their own health in the current environment when 
there is so much information around through the internet.” 

According to Tracey Duffy, the TGA set out to change 
classification rules and central principles and be critical to 
the types of products that were being developed, where in 
many cases to look at potential harm the development of 
the software lifecycle could bring. Also, which part should 
be regulated and how regulation should be carried out. 

“Our most recent consultation paper sought feedback 
from any interested parties about where those boundaries 
should lie, and what it's shown us is that there are a 
considerable number of medical devices that are would 
normally come under our regulation.” Said Tracy Duffy. 

She also highlighted that the TGA understood that 
education and awareness of digital health developers who 
are entering the ecosystem might not be familiar with the 
regulations. “We wanted to use this as an educational tool 
to find out what are the tools that they require us to develop 
when we do, put the boundaries in place. Supporting 
them to understand how to comply and have a light touch 
approach where it's needed, and focused on those high 
risk, medical devices where well, if it needs to be made.” 
Said Tracy Duffy. 

With the vast number of digital health services 
emerging and increase use and demand by consumers, 
we next need to understand what is the sufficient capacity 
required to build appropriate frameworks for digital health. 

“There needs to be capacity building not just for 
regulators but certainly for industry, especially the new 
players entering the ecosystem.” Said Professor John 
Lim, Duke- NUS Medical School, Executive Director of 
the Centre of Regulatory Excellence (CoRE) and Policy 
Core Lead of the SingHealth Duke-NUS Global Health 
Institute (SDGHI)

At CoRE, training modules have been developed 
specifically focussing on pharmaceutical regulation and 

to help regulation of health products. Digital health is also 
of focus in these modules. 

“We are currently focussing on silos, especially when 
regulators don’t communicate with each other. But in fact, 
we need to create new platforms for the players across the 
whole environment, communicating and learning together.” 
Said Professor John Lim. 

“There needs to be support creation and collaboration, 
as well as convergence. Respective jurisdictions and 
organizations need convergence across jurisdictions.”

This article was derived from the panel discussion, 
“The Future of Regulatory Policies for Digital Health in 
APAC” held during the APACMed Virtual 2020 Conference 
in September 2020.
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New Hope for Detecting Early Stage Pulmonary Hypertension

Data from collaborative study between MiRXES and Janssen demonstrate how miRNA-based biomarker signatures Data from collaborative study between MiRXES and Janssen demonstrate how miRNA-based biomarker signatures 
could lead to potential in early identification and diagnosis of pulmonary hypertension.could lead to potential in early identification and diagnosis of pulmonary hypertension.

Pulmonary hypertension is a 
progressive condition in which 
the blood pressure in the blood 

vessels of the lungs is abnormally 
high which could lead to heart failure 
and early death. Pulmonary arterial 
hypertension is a progressive form of 
pulmonary hypertension that takes, 
on average, two years to diagnose 
from the onset of symptoms. Many are 
diagnosed only at advance stages of 
the disease while there are others who 
remain unidentified. Currently, there is 
no simple, non-invasive test to identify 
and diagnose whether the patient has 
pulmonary hypertension. Delayed 
diagnosis has also proven to affect 
patient clinical outcomes and survival. 
Development of an early diagnosis 
method for treatment to kick in would 
thus have tremendous impact on the 
patients’ prognoses, clinical outcomes 
and survival.

In a col laborat ion between 
MiRXES,  a  microRNA (miRNA) 
diagnostic company headquartered 
i n  S i n g a p o r e ,  a n d  A c t e l i o n 
Pharmaceuticals Ltd, one of the 
Janssen Pharmaceutical Companies 
of Johnson & Johnson, preliminary 
data of the study revealed that miRNA 
biomarker signatures have the potential 
to support early identification and 
diagnosis of pulmonary hypertension. 

The results were presented at the 
annual European Respiratory Society 
(ERS) International Congress held in 
September 2020.

“The positive results of this study 
show the potential of miRNA-based 
diagnostic signatures as a tool to help 
identify those in the early stages of 
pulmonary hypertension,” said Aaron 
Waxman, M.D., Ph.D., Director of the 
Pulmonary Vascular Disease Program 
at Brigham and Women’s Hospital, 
Boston, USA, and Associate Professor 
of Medicine at Harvard Medical School.

Dr Aaron Waxman also shared 

that a biomarker known 
as,  N-terminal  pro-
brain natriuretic peptide 
(NTproBNP) is commonly 
used in certain centres for 
pulmonary hypertension. 
However, it is shown 
to not be specific to 
pulmonary hypertension 
and also found to be 
increased in patients 
with other comorbidities 
– limiting its utility in detecting early 
stage pulmonary hypertension.

This collaborative study aimed 
to assess miRNA-based biomarker 
signatures in patients in the early stage 
of the disease, as well as those with 
established pulmonary hypertension 
using MiRXES’ proprietary assay 
technology and biomarker discovery 
platform.

A representative sample of early 
stage pulmonary hypertension patients 
were drawn from patients with borderline 
and exercise pulmonary hypertension. 
Together with patients with established 
pulmonary hypertension and non-
pulmonary hypertension symptomatic 
patients, a total of 245 plasma samples 
were collected for the study. 

These samples underwent testing 
for the commonly used biomarker 
and 600 miRNAs for analysis. Results 
then showed that miRNAs were 
more superior in distinguishing non-
pulmonary symptomatic patients 
from those who were early stage 
– suggesting the unique ability of 
miRNAs in identifying early stage 
pulmonary hypertension. The results 
also showed that combining miRNA 
with NTproBNP allows distinguishing 
of non-pulmonary hypertension 
symptomatic patients from established 
pulmonary hypertension patients.

Results from this present study 
added on to the evidence from an 
earlier phase of the global research 

collaboration conducted in the UK 
and presented in August 2020 at the 
American Thoracic Society International 
Conference.

Building on these data, Janssen 
has initiated the CIPHER trial, the 
design of which is also being presented 
at ERS. The CIPHER trial is an ongoing, 
prospective, multi-centre study that 
aims to identify miRNA biomarker 
signatures for early detection of 
pulmonary hypertension.

“We are very excited with the 
promising early PH miRNA biomarker 
data generated from the current 
studies. Having launched our first 
regulatory-approved blood-based 
miRNA oncology test in 2019, MiRXES 
is committed to leveraging our end-
to-end In Vitro Diagnostic (IVD) test 
development and manufacturing 
capabilities to support the translation 
of the PH miRNA biomarker signatures 
from bench to bedside,” said Zhou 
Lihan, Ph.D., CEO of MiRXES Pte Ltd.

Further cl inical studies are 
currently in being planned in Asia, 
starting with Singapore and Japan, to 
provide further evidence to support 
the development and validation of 
the miRNA-based diagnostic test for 
early identification and diagnosis of 
pulmonary hypertension. APBN
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Artificial Intelligence Tool to Predict Severity of Pneumonia

New predictive engine powered by artificial intelligence developed by Changi General Hospital (CGH) and the New predictive engine powered by artificial intelligence developed by Changi General Hospital (CGH) and the 
Integrated Health Information System (IHiS) to determine severity of pneumonia in patients.Integrated Health Information System (IHiS) to determine severity of pneumonia in patients.

Pn e u m o n i a  i s  a  s e r i o u s 
inflammatory condition that 
accounts for 20.7 percent of 

deaths in Singapore in 2019. It is 
one of the leading causes of death 
in Singapore and across the world 
and is the main cause of deterioration 
and complications in COVID-19. 
The ability to quickly predict the 
severity of pneumonia in patients 
would enable clinicians and healthcare 
professionals to efficiently allocate 
healthcare resources and treat patients, 
particularly during disease outbreaks, 
where there may be an increased need 
for inpatient care and critical care 
support.

As pneumonia severity correlates 
to the degree of Chest X-Ray (CXR) 
lung image abnormality, CGH’s 
Respiratory and Critical Care Medicine 
and Radiology teams recognised 
the potential in leveraging artificial 
intelligence to predict the severity of 
pneumonia from CXR images, and 
worked with the IHiS Health Insights 
team to develop CAPE (Community 
Acquired Pneumonia and COVID-19 
Artificial Intelligence Predictive Engine). 

Dr Charlene Liew, Project Lead 
and Deputy Chief Medical Informatics 
Officer, CGH, and Director of Innovation, 
SingHealth Radiological Sciences 
Academic Clinical Programme (RADSC 
ACP) said, “One main advantage 
of using artificial intelligence as a 
predictive tool is that the risk of patients 
requiring critical care can be calculated 
almost instantaneously. Emergency 
Department and ward doctors can 
receive an early warning for possible 
clinical deterioration and prescribe 
the appropriate interim measures to 
improve patient outcomes.”

“Driven by the clinical care 
needs and resource demands of the 
pandemic, the CGH and IHiS teams 
saw the potential of AI to combat 
the critical needs of COVID-19,” said 

Professor Ng Wai Hoe, Chief Executive 
Officer of CGH, “CAPE shows the 
value of interdisciplinary collaboration 
and that research and innovation can 
occur even in difficult times to provide 
practical solutions to improve patient 
care.”

CAPE works by generat ing 
a score for three things; low-risk 
pneumonia with anticipated short 
inpatient hospitalisation, the risk of 
death, and the risk of requiring critical 
care support. Calculation of the score 
is done by training the CAPE system 
with more than 3,000 CXR images 
and 200,000 datapoints which include 
lab results and clinical history. The 
score would then serve as a support 
for clinicians in decision-making and 
allocation of required critical care for 
patients who need it more urgently. 

Initial validation tests at CGH 
showed that CAPE has an approximate 
accuracy of 80 percent in predicting 
severe pneumonia. This result was 
comparable to traditional pneumonia 
severity tools that are scored manually.

This new predictive engine has the 
potential to be calibrated to support 
other healthcare settings for identifying 
and predicting severity of respiratory 
infections. Given the current pandemic 
climate, there is an increased demand 
for inpatient and critical care support. 
Particularly in areas where healthcare 
resources are limited, CAPE could 
potentially provide better allocations 
of resources to more severe patients 
to receive appropriate and timely care.

“Technology has been a crucial 
enabler in every stage of our fight 
against COVID-19 – prevention, 
detection, containment and patient 
care. CAPE is one of over 50 HealthTech 
solutions IHiS has engineered and we 
are happy to partner CGH in the use 
of AI to better predict the severity of 
pneumonia for better patient care. 
The accelerated launch and quick 
refinements were possible with an 
agile delivery approach and excellent 
partnership between the IHiS tech and 
CGH clinical teams,” said Bruce Liang, 
Chief Executive Officer of IHiS.

Validated with prospective clinical 
data at CGH since May 2020, the 
team is looking to integrate data 
from electronic medical records, and 
further improve the accuracy of CAPE 
with clinical data from the SingHealth 
cluster including Singapore General 
Hospital and Sengkang General 
Hospital. The team is also exploring 
collaborative models, including hosting 
it as a “freeware” collaborative tool 
on a research platform for interested 
researchers, so that CAPE can be 
generalised and eventually used 
internationally.

A study published on CAPE 
was accepted as poster paper in 
“Knowledge Discovery and Data 
Mining”, a leading publication in 
data mining and analysis, and also 
presented at the Knowledge Discovery 
and Data Mining (KDD) conference on 
(24 August 2020). APBN
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Leveraging on Blockchain Technology for Personal COVID-19 Medical 
Records

SGInnovate and Accredify co-develop the Digital Health Passport to store verified medical documents for individuals SGInnovate and Accredify co-develop the Digital Health Passport to store verified medical documents for individuals 
as a digital wallet. as a digital wallet. 

Announced in late September 
2020, SGInnovate entered into 
a partnership with the start-up, 

Accredigy to develop a blockchain-
based solution – the Digital Health 
Passport – to enable more efficient 
management of personal COVID-19 
medical records. The platform allows 
for medical documents of individuals 
to be stored in a secure digital wallet, 
protected from tampering with 
blockchain technology, while facilitating 
quick access and easy verification of 
the documents.

Digital Health Passport would help 
streamline the workflow of healthcare 
practitioners, medical facilities and the 
relevant government agencies, enabling 
them to digitalise the issuance of 
medical documents such as COVID-19 
discharge memos and swab results. 
Removing the need for paper-based 
documents that are difficult to manage 
and can be more error-prone. Built 
on the OpenAttestation framework 
by GovTech, Digital Health Passport 
leverages blockchain technology to 
generate tamper-proof cryptographic 
protections for each medical document. 
Users can automatically verify the 
digital records via a mobile app and 
present it to officials via QR code, 
for a quick and seamless verification 
process.

Storing data on the blockchain 
ensures greater transparency, security 
and privacy – no personal health 
data will be revealed on the Digital 
Health Passport. The log-in process 
is integrated with SingPass, and users 
can also select the necessary records 
to be shared and set expiry timings, for 
added security.

The Digital Health Passport project 
was initiated in May 2020, during the 
height of the COVID-19 pandemic. 
SGInnovate, which creates venture-

fundable Deep Tech businesses, 
approached Accredify to co-develop 
a solution to complement the work by 
Singapore’s healthcare sector in the 
fight against COVID-19.

“As  the  pandemic  tes ted 
Singapore’s healthcare sector, we 
identified a gap in the large-scale 
management of medical records. We 
wanted to quickly build a solution 
that enables a trusted authentication 
process, to create more efficiencies for 
healthcare practitioners and officials 
working at the frontline and support the 
safe reopening of the economy. To do 
this, we partnered with Accredify, who 
has a proven track record of creating 
blockchain-based digital certificates 
for the education industry. Coupled 
with our experience in planning, 
developing and commercialising Deep 
Tech solutions for the healthcare 
sector, we developed and piloted the 
Digital Health Passport in two months, 
to support the nationwide effort in 
mitigating the impact of the pandemic,” 
said Simon Gordon, Deputy Director 
of Venture Building, SGInnovate. The 
project was supported by the National 
Research Foundation under its Central 
Gap Fund Thematic Call - COVID-19 
Challenge.

“In recent months, we have 
seen how Singapore’s Deep Tech 
community has made concerted 
efforts in stepping up to develop and 
deploy various COVID-19 solutions. 
Opportunities can be found within 
crises, and we are excited to be able to 
contribute to Singapore’s response to 
fight and contain the outbreak through 
our blockchain technology and help 
position Singapore as a Digital Hub in 
a post-COVID world,” said Zheng Wei 
Quah, CEO of Accredify.

“The Digital Health Passport is 
an example of the outcomes-driven 

Deep Tech projects that we work on 
at SGInnovate. It also highlights the 
relevance of Deep Tech in providing 
critical solutions for the most pressing 
global issues. As we transition into the 
eventual recovery phase post-COVID, 
the Deep Tech community will need 
to band together with government, 
corporates and other start-up partners 
to bring their research out of labs, 
and develop innovations that can 
help to strike a balance between 
public health, safety and economic 
activities worldwide,” said Pang 
Heng Soon, Chief Operating Officer & 
Executive Director of Venture Building, 
SGInnovate.

An early version of the Digital 
Health Passport has been implemented 
in a pilot with the Ministry of Health 
(MOH) and the Ministry of Manpower 
(MOM). It was launched as a new 
feature in the MOM’s FWMOMCARE 
app in July 2020, to manage and 
display electronic COVID-19 discharge 
memos for foreign workers. To date, 
foreign worker discharge memos have 
been verified over 1,500,000 times via 
the feature, allowing them to return to 
work.

Plans are underway to extend 
the usage of Digital Health Passport 
to other healthcare records, to gear up 
for the eventual resumption of travel. 
The development team would also be 
continuing to explore more applications 
of this blockchain technology. APBN
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Novotech and PPC Group Merge to form Largest Specialist Biotech 
CRO Platform
Newly formed Novotech Health Holdings will serve Asia to meet the rapidly growing demand for quality clinical trial Newly formed Novotech Health Holdings will serve Asia to meet the rapidly growing demand for quality clinical trial 
services in the region.services in the region.

Starting October 2020, Novetech 
and PPC Group, two Asian 
contract research organizations 

(CROs) will be merged to form Novotech 
Health Holdings. This will create a 
seamless and scalable CRO platform 
to serve the rapidly growing demand 
for quality clinical trial services in Asia. 
The new entity will become the largest 
biotech specialist CRO that can deliver 
full clinical services, from first-in-human 
to phase IV clinical studies, in Asia.

Chairman of Novotech Holdings 
and TPG Capital Asia’s Head of Australia 
and New Zealand Joel Thickins said, 
“This merger is a significant milestone 
that will unite two complementary CRO 
platforms to create a more powerful, 
scalable entity that can better address 
client needs in Asia. With world class 
service, broad geographical coverage, 
and local expertise and delivery, 
Novotech Holdings is well positioned 
to grow in tandem with the rapidly 
developing demand for quality clinical 
trial services in Asia.”

Both organizations announced a 
strategic partnership in 2019, putting 
in place an integrated governance 
structure with aligned key systems 
and processes, allowing for continued 
collaboration of major biotech clinical 
trials in the region. 

The formation of Novotech 
Holdings will cement the partnership 
between the two subsidiaries, bringing 
together approximately 1,550 staff 
with significant scale and synergies 
across countries, research institutions, 
trial phases, therapeutic areas and 
functional specialities. Novotech 
Holdings is majority owned by TPG 
Capital Asia funds.

With the merger, John Moller, 
formerly CEO of Novotech, has been 
appointed Chief Executive Officer of 
Novotech Holdings, and Michael Stibilj, 
formerly CEO of PPC Group, has been 
appointed Chief Operating Officer of 
Novotech Holdings.

John Moller, CEO of Novotech 
Holdings said, “I am honoured to have 
the opportunity to lead

Novotech Holdings as we look 
to increase the quality and efficiency 
of our operations and capitalize on 
the significant growth opportunities 
across the region. Novotech and 
PPC are highly complementary CRO 
platforms, and together we will have 
unmatched data analytics and insights 
in the region, as well as bring together 
a stronger pool of operational talent. 
This will allow us to better support 
drug innovation across major markets 
including China, Korea and other 
countries in Asia by delivering an end-

to-end suite of services that can only be 
achieved with the combined expertise 
of Novotech and PPC.”

Novo tech  Ho ld ings  COO, 
Michael Stibilj, said, “The biotech 
industry is booming in Asia. Driven 
by unprecedented biotech innovation 
and increasing recognition of the 
quality of regional drug research 
and development, we are seeing 
rapidly growing demand for clinical trial 
services across the region. Combined, 
Novotech Holdings will become the 
largest biotech CRO specialist in Asia, 
and I look forward to growing our 
presence in the region and supporting 
our customers’ success.”

Drawing from their past experience 
leading Novotech and PPC Group, 
respectively, John and Michael will 
continue to build on the exceptional 
foundation that has been established 
to form the leading specialist biotech 
CRO in Asia. APBN
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Singapore Company Homage Launches Teleconsultation and Mobile 
Medicine Programme

Telemedicine has become especially important in the face of COVID-19. Homage Health, a new programme launched Telemedicine has become especially important in the face of COVID-19. Homage Health, a new programme launched 
by Singaporean company Homage, provides teleconsultation services supplemented by in-person support to provide by Singaporean company Homage, provides teleconsultation services supplemented by in-person support to provide 
holistic healthcare services.holistic healthcare services.

Telemedicine has quickly become 
one of the fastest growing areas 
in healthcare this year, in no 

small part due to COVID-19. Often, the 
individuals who are most vulnerable 
and need to be actively protected from 
infection are also those who require 
regular treatment and monitoring for 
various conditions. The risks of taking 
transportation and exposure to the 
public may deter some people from 
visiting their physicians in person, but 
this also disrupts regular treatment 
schedules and can be dangerous as 
well. Fortunately, technology can help 
to alleviate some of these problems.

Homage is a Singapore-based 
company that uses smart technology to 
provide holistic home and community-
based caregiving, nursing, rehabilitation 
and medical services. Previously, the 
company mainly provided support to 
health organisations for the delivery of 
mobile medicine services, which include 
providing in-person house calls by 
doctors, and recently, teleconsultations 
services and powering mobile clinics 
around Singapore.

In June this year,  Homage 
announced the launch of Homage 
Health, their newest service segment 
for the provision of mobile medicine, 
teleconsultation and medication 
delivery services to individuals at home. 
Homage Health is meant to complement 
Homage Care, the company’s core set 
of services which includes nursing, 
caregiving and rehabilitation, and was 
introduced in response to increased 
demand for medical teleconsultations 
and home medical services.

A large proportion of Homage’s 
customers are seniors, who require 
access to medical services while having 
to stay safe at home. Trained caregivers 
and nurses from Homage can provide 

in-person support to customers during 
their teleconsultations with doctors. 
These trained professionals can also 
assist seniors through regular check-
ins by ensuring that treatment plans 
are followed properly.

Using Homage Health, patrons can 
consult a doctor via video consultation, 
at any time that they require without 
having to leave home. They can seek 
treatment and get diagnoses for 
common acute conditions, including 
colds, allergies, or just when they need 
medication refills to be delivered to 
their homes. This is especially useful 
for patients with chronic conditions and 
who are on long-term medication for 
conditions such as stroke, Parkinson’s 
disease and hypertension, who will no 
longer need to make trips to the clinic 
whenever they need a prescription 
for their regular medication. The 
teleconsultation services will soon be 
extended to rehabilitation and therapy 
sessions, allowing patients to consult 
speech therapists and go through 
therapy sessions from home.

In order to ensure that Homage 
Health provides high quality and 
reliable services, the company will 
conduct stringent checks during its 
selection process, to ensure that 

all doctors whom they employ are 
registered with the Singapore Medical 
Council, and have received training on 
Singapore’s telemedicine guidelines.

Gillian Tee, Co-Founder and 
CEO of Homage, says: “It is key we 
offer a complete range of health and 
caregiving services for seniors who are 
most at risk, enabling them to access 
digital health solutions alongside the 
need for in-person care when needed. 
Our mission has always been to enable 
wellness and recovery through holistic 
care, which makes out expansion into 
medical services a natural progression 
for us.”

Technology and innovat ive 
approaches such as this one by 
Homage have helped vulnerable 
individuals cope with and even adapt 
to the many lifestyle changes brought 
by COVID-19. However, these services, 
which bring convenience and peace 
of mind to many individuals, will likely 
be here to stay even after the world 
recovers from the pandemic. Services 
such as Homage Health could change 
the way people experience and receive 
healthcare services in the future. APBN
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Advanced Therapy Manufacturing and Innovation (ATMI) Grant 2020 
Launched by Terumo Blood and Cell Technologies

In September, Terumo Blood and Cell Technologies announced the Advanced Therapy Manufacturing and Innovation In September, Terumo Blood and Cell Technologies announced the Advanced Therapy Manufacturing and Innovation 
(ATMI) Grant 2020 for the Asia-Pacific region, with the goal of supporting novel research using the company’s (ATMI) Grant 2020 for the Asia-Pacific region, with the goal of supporting novel research using the company’s 
Quantum® Cell Expansion System.Quantum® Cell Expansion System.

Th e  A d v a n c e d  T h e r a p y 
Manufacturing and Innovation 
(ATMI) Grant 2020 for the Asia-

Pacific region was announced in 
September this year by Terumo Blood 
and Cell Technologies. The grant, 
which comprises an award of up to 
USD 50,000, is targeted at researchers 
and clinicians from the Asia-Pacific 
region who are exploring new and 
novel applications of the Quantum® 
Cell Expansion System developed by 
Terumo Blood and Cell Technologies.

Te r u m o  B l o o d  a n d  C e l l 
Technologies is a company specialising 
in blood component, therapeutic 
apheresis (the removal of whole blood 
from a donor and exclusion of blood 
components before returning the blood 
to circulation) and cellular technologies. 
They specialise in producing equipment 
that collects and processes blood and 
cells, and their products are used 
for medical treatment in addition to 
research applications. For instance, 
their technologies have been used for 
the safe and efficient production of 
blood components to alleviate large 
blood loss in accidents or for surgeries. 
In addition, therapeutic apheresis can 
be used to treat blood diseases such as 
leukaemia, and their blood separation 
technology is employed for the study 
of cellular functions of donors’ blood 
for cell therapy.

The Quantum® Cell Expansion 
System consists of an automated 
platform meant to streamline processes 
of cell culture, with the aim of being 
able to achieve optimised workflows 
personalised to each cell type, and 
to automate cell culture maintenance. 
This would provide researchers with the 
advantage of increased reproducibility 
and scalability of their experiments, as 
well as reduce the hassle associated 

with maintaining cell lines manually.
The ATMI Grant  2020 was 

established with a goal to develop 
processes and promote nove l 
applications of cell and gene therapy 
manufacturing, to uncover innovative 
methods of  improv ing c l in ica l 
manufacturing. Recipients of the grant 
will collaborate with Terumo Blood and 
Cell Technologies in research over 
one year, and will be provided with 
one Quantum® device, along with a 
maximum of 12 single-use sets for 
their research.

“The f ield of cell  and gene 
therapy is growing rapidly and is 
constant evolving,” says Dr. Yu Lei, 
an expert in gene therapy and Chief 
Executive Officer of UniCAR-Therapy 
Bio-Medicine Technology Co. of 
China. “Scientists can help advance 
their pursuit of innovation through 
collaboration, learning and exchange 
opportunities. I look forward to bright 
talents applying for the ATMI Grant 
2020, enabling breakthrough research 
from our region.”

Lei Li, Vice President of APAC 
Commercial for Terumo Blood and 
Cell Technologies, says: “The cell and 
gene therapy space in Asia-Pacific is 
witnessing an unprecedented growth in 
tandem with global trends. Through the 
ATMI Grant 2020, we are harnessing 
the potential seen across the Asia-
Pacific region. This inaugural grant 
forms part of our broader strategies 
that include research and development 
investments into robust manufacturing 
and performance-focused solutions to 
ultimately touch patients’ lives.”

The ATMI Grant 2020 welcomes 
applications from universities, research 
institutes, academic centres, hospitals 
and biotechnology companies in the 
Asia-Pacific region. Applications for 
the ATMI Grant 2020 close on 17 
November 2020. APBN
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Patent Granted for Automated Heart Ultrasound Analysis Workflow

Formerly known as eko.ai, the newly rebranded Us2.ai has gained patent licencing for its automated clinical workflow Formerly known as eko.ai, the newly rebranded Us2.ai has gained patent licencing for its automated clinical workflow 
for heart ultrasound analysis. Working in collaboration with Janssen and AstraZeneca, to automate the fight against for heart ultrasound analysis. Working in collaboration with Janssen and AstraZeneca, to automate the fight against 
cardiovascular disease.cardiovascular disease.

Heart failure is a global health 
problem, affecting more than 
64 million people worldwide. 

In developed countries, the prevalence 
of diagnosed heart failure is estimated 
at one to two percent of the adult 
population, with the true prevalence 
including unrecognized heart failure 
even higher. Echocardiography is a 
cardiologist’s top tool of choice to safely 
image the heart, and the key diagnostic 
test required for the diagnosis of 
heart failure. However, conventional 
echocardiography is time consuming, 
expensive and only undertaken by 
highly trained specialists.

Sequoia India and EDBI backed 
start-up, eko.ai, announced on World 
Heart Day 2020 several significant 
achievements, including the renaming 
of the company to Us2.ai. The MedTech 
start-up is leveraging on machine 
learning to automate the analysis of 
echocardiograms or ultrasound images 
of the heart. 

Us2.ai was also pleased to 
announce the grant of a U.S. Patent 
No. 10,702,247 for its automated 
clinical workflow that recognizes and 

analyses 2-dimensional and Doppler 
echo images for cardiac measurements 
and the diagnosis, prediction and 
prognosis of heart disease.

"Us2 software transforms what 
today is a slow, manual and error prone 
process into less than two minutes, one 
click and zero variability, delivering a 
complete echo report,” said James 
Hare, CEO and co-founder of Us2.ai. 

“ T h e  p o t e n t i a l  o f  o u r  A I 
platform has led to multiple research 
collaborations, and we’re delighted 
to welcome both AstraZeneca and 
Actelion Pharmaceuticals Ltd, a 
Janssen Pharmaceutical Company 
of Johnson & Johnson, as strategic 
partners in our mission to automate the 
fight against cardiovascular disease.”

The collaboration with Janssen will 
focus on automating echocardiography 
analyses to facilitate identification 
of pulmonary hypertension. The 
AstraZeneca research collaboration 
will refine algorithms for the diagnosis 
of heart failure, as well as test access 
to automated echocardiogram analysis 
with point-of-care solutions for people 
with heart failure.

“Since our  founding three 
years ago, we’ve been driven by the 
conviction that AI can help broaden 
access to diagnosis and potentially 
lifesaving treatment,” said Yoran 
Hummel, President and co-founder 
of Us2.ai. 

“These announcements reflect 
the rapid pace of our development 
and commitment to providing the next 
generation of ultrasound to us all.” APBN

New Research Methodology for identifying SARS-CoV-2
Genesis Healthcare Co. reveals research methodology for identification and reduction of SARS-CoV-2 false Genesis Healthcare Co. reveals research methodology for identification and reduction of SARS-CoV-2 false 
negative for RT-PCT tests.negative for RT-PCT tests.

Japanese genetic testing and 
research company, Genesis 
Healthcare Co., announced 

in early October 2020 results of 
its research to identifying SARS-
CoV-2 and reducing the number of 
false negatives for RT-PCR tests 
conducted in Japan.

It first introduced its RT-PCR 
testing services in April 2020, and has 
since conducted extensive research 
to identify and isolate false negatives 

of SARS-CoV-2, and recent findings 
have been submitted as a preprint 
article on 9 October 2020.

The research paper was titled, 
“Detecting and Isolating False Negative 
Of SARS-CoV-2 Primers and Probe 
Sets Among the Japanese Population: 
A Laboratory Testing Methodology and 
Study”. 

I n  t he  resea rch ,  Genes i s 
Healthcare conducted a comparative 
study between primers from disease 

control centres of different countries. 
A total of 11,652 samples were 
from the Japanese population 
were tested for SARS-CoV-2 using 
recommended RT-PCR primers/
probe sets from Japan National 
Institute of Infectious Disease (NIID) 
including JPN-N2 / JPN-N1 and US 
Centres for Disease Control and 
Prevention (CDC) including CDC-N2 
/ CDC-N1.

The current protocol for Japan 



53www.asiabiotech.com

INSIDE INDUSTRY

from NIID is JPN-N2 alone, however 
Genesis Healthcare has included 
primers/probe sets from CDC-N2 and 
CDC-N1 for all its RT-PCR COVID-19 
tests since April 2020.

Out of the 102 samples, 17 were 
positive (16.7% of total positives) 
showed inconsistent results when 
tested simultaneously for all the 
following primers: JPN-N2, JPN-N1, 
CDC-N1, and CDC-N2. Findings 
show that due to the inconsistencies 
in the results for JPN-N2, JPN-N1, 
CDC-N1, and CDC-N2 primers / 
probe sets, SARS-CoV-2 samples 
run via RT-PCR for JPN-N2 could 
result in false negative or positive and 

are subjected to differences in virus 
mutation in a specific sequence region 
targeted by a primer.

Other findings from the study 
demonstrated that the use of JPN-N2 
primer combined with CDC-N2 primer 
produced the most effective result in 
reducing the number false negatives 
in the Japanese sample population. 
Furthermore, adding CDC-N1 also 
resulted in reducing false negatives and 
false positives.

Infectious PCR-testing requires 
constant review of  the test ing 
protocol for mutations and the current 
research finding raises the need for 
the international testing community 

to explore a standardized universal 
primer/probe sets combination 
for more accurate RT-PCR based 
COVID-19 testing. This could help to 
detect different strand’s reaction to 
selected primers by each country’s 
testing protocol. It is a critical 
consideration to ensure accurate 
diagnost ic test ing to ensure 
public health and safety while 
more countries are re-opening their 
borders and resuming international 
travel to sustain economic growth 
.APBN

MedTech Start-up Granted FDA Clearance for Artificial Intelligence 
Software
See-Mode Technologies announced in early October 2020 that it has received 510(k) clearance from the U.S. Food See-Mode Technologies announced in early October 2020 that it has received 510(k) clearance from the U.S. Food 
and Drug Administration (FDA) for its debut product, Augmented Vascular Analysis (AVA).and Drug Administration (FDA) for its debut product, Augmented Vascular Analysis (AVA).

MedTech start-up based in 
both Singapore and Australia, 
See-Mode Technologies has 

received FDA clearance for an artificial 
intelligence software that is able to 
automatically analyse and report 

vascular ultrasound scans. The start-
up is formed by a team of scientists, 
engineers, and clinicians looking to 
tackle one of the leading causes of 
death in the world, stroke. 

Stroke remains a leading cause of 

death and disability around the world. 
To help clinicians better predict the risk 
of stroke and vascular diseases, See-
Mode is developing novel solutions 
to improve the analysis of routinely 
collected medical images such as 
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ultrasound, CT or MRI scans. By 
applying artificial intelligence and 
computational models on these 
medical images, clinicians are able 
to obtain stroke risk factors that may 
not be accessible in current clinical 
practice.

“Receiving our first FDA clearance 
is a huge step for us at See-Mode, 
which demonstrates the strength 
of the product we have built and 
the robustness of our approach in 
running clinical studies,” said Dr Milad 
Mohammadzadeh, Co-Founder and 
Director, See-Mode Technologies. 

“We are extremely thankful to the 
outstanding group of clinicians who 
have worked closely with us to validate 
our models and build clinical evidence 
for the regulatory approval of AVA and 
our future products. Riding on this 
momentum, we will be ramping up our 
plans to bring AVA to the U.S. market 
within the year, to enable clinicians 

across the U.S. to do their work more 
efficiently and analyse medical images 
with a greater control on quality.”

AVA uses deep learning, text 
recognition, and signal processing 
technologies to assist clinicians in 
interpreting and reporting vascular 
ultrasound studies – typically a manual 
and error-prone process. With a single 
click and in less than a minute, AVA 
can analyse a full vascular ultrasound 
scan, minimising the need for manual 
drawings. By significantly reducing 
the time taken to analyse images 
and generate reports, See-Mode’s 
AVA augments the clinical workflow, 
resulting in greater overall productivity, 
accuracy and improved patient 
outcomes.

Aside from AVA, See-Mode has 
been building two other new products 
- to detect vulnerable plaque using 
machine learning and to identify high-
risk blood flow using computational 

modelling. The start-up has completed 
proof-of-concepts for both products 
with collaborators in Singapore and 
Australia, and multi-centre clinical 
studies are now being conducted with 
partners across Europe and the United 
States.

See-Mode wi l l  cont inue to 
add more image interpretation and 
reporting capabilities to AVA and is 
expanding the product’s capabilities to 
new clinical use cases. AVA has been 
approved by the Singapore Health 
Sciences Authority (HSA) as a Class 
B medical device in late 2019 and is 
commercially available in Singapore, 
with ongoing pilots in leading hospitals 
in Singapore and Australia. See-Mode 
is presently pending CE approval for 
AVA in Europe. APBN



Genome of Corals Reveal Secrets to its Survival
Team of researchers sequenced and analysed the genomes of 15 different species of coral to better understand Team of researchers sequenced and analysed the genomes of 15 different species of coral to better understand 
how its genetic make-up enables it to survive warmer oceans as a result of climate change.how its genetic make-up enables it to survive warmer oceans as a result of climate change.

Researchers from the Marine 
Genomics Unit at the Okinawa 
Inst i tute of  Science and 

Technology Graduate University (OIST), 
the University of Tokyo, and Seikai 
National Fisheries worked together to 
gain insight on whether Acropora corals 
are genetically equipped to handle a 
warmer ocean.

Alongside Professor Satoh and 
Dr. Shinzato, the research team also 
included Dr. Konstantin Khalturin, Dr. 
Jun Inoue, Dr. Yuna Zayazu, Dr. Miyuki 
Kanda, and Ms. Mayumi Kawamitsu 
from OIST, Mr. Yuki Yoshioka from the 
University of Tokyo, and Dr. Hiroshi 
Yamashita and Dr. Go Suzuki from the 
Seikai National Fisheries Research 
Institute.

“Acropora corals are especially 
susceptible to bleaching and are 
expected to decline in the future,” said 
Professor Noriyuki Satoh, from the 
Marine Genomics Unit at the Okinawa 
Institute of Science and Technology 
Graduate University (OIST). 

“This is an issue because Acropora 
corals are very important. They grow 
quickly compared to other corals, 
which helps with reef growth, island 
formation, and coastal protection. 
And they also provide a habitat for 
more than a million species of marine 
organisms.”

Analysis of the genomes of 15 
species of Acropora coral, together 
with three species outside of this 
genus, the scientists could shed light 
on its genetic ancestry and understand 
when these organisms evolved and 
when they split from close relatives 
to form new species. This study, 
published in Molecular Biology and 
Evolution, has revealed the evolutionary 
history of Acropora corals, with some 
surprising results.

“We found that the Acropora 
ancestor diverged from other corals 

around 120 mil l ion years ago,” 
Professor Satoh explained. “And the 
diversification of Acropora corals, when 
we start to see a lot of different species 
appear, occurred 25 to 60 million years 
ago. For both events, this is much 
earlier than previously thought.”

This key finding showed that 
Acropora diversified when the world’s 
oceans were much warmer than today. 
It was able to survive through other 
harsher climate change events such 
as the ice age, pointing that its genetic 
make-up allows it to withstand drastic 
changes in temperature. 

Lead author Dr. Chuya Shinzato, a 
former staff scientist at OIST and now 
an Associate Professor at the University 
of Tokyo, analyzed the genomes and 
found that these 15 species could be 
divided into four groups. Dr. Shinzato 
and the group then compared in detail 
which genes had been conserved and 
which genes were lost.

It was revealed that before 
this coral genus diversified, several 
mutations occurred which saw it 
gain 28 additional gene families. 
These genes likely contributed to 
this diversification and its success in 
spreading across the globe, together 
with its ability to handle a range of 
temperatures.

"There were three notable 
additions from this time period, which 
could allow these corals to withstand 
high-stress environments," Professor 
Satoh said. "Two of these have been 
identified before and are associated 
with responding to environmental 
stress, usually heat."

This study also revealed for the 
first time through genome analysis, 
the presence of the gene that encodes 
DMSP lyase in Acropora corals. This 
gene allows the corals to produce a 
compound, dimethyl sulphide, in the 
water that, when transferred into the 
air, aids in the formation of clouds. This 
suggests that when temperatures get 
too high, the Acropora corals might be 
able to create small cloud umbrellas, 
which can protect them by providing 
shade and filtering out the light.

Professor  Satoh,  however 
e m p h a s i z e d  t h a t  i m p o r t a n c e 
of understanding that despite the 
current research bringing insight to the 
evolutionary history of the Acropora 
coral, it is still far from concluding 
whether it is able to survive predicted 
rising ocean temperatures and coral 
bleaching events in the future. APBN
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Novel Technique for Live Imaging Deep Brain Structures 
at High Spatial and Temporal Resolution
High resolution imaging of the deep brain is no longer impossible, thanks to adaptive optics two-photon High resolution imaging of the deep brain is no longer impossible, thanks to adaptive optics two-photon 
endomicroscopy, a technique developed by scientists from the Hong Kong University of Science and Technology endomicroscopy, a technique developed by scientists from the Hong Kong University of Science and Technology 
(HKUST).(HKUST).

Techniques for neuroscience 
research in recent decades 
have vastly improved, allowing 

researchers to learn more about 
synaptic pathways, neurodegenerative 
diseases, and the intricacies of the 
brain. Despite numerous impressive 
discoveries, however, it is difficult for 
researchers to observe certain details 
and activities of the human brain as 
experiments usually have to remain 
non-invasive in live subjects, limiting 
the information that can be collected 
in studies, particularly with the type of 
technology available for neuroscience 
research today.

One of the most prominent 
problems with neuroscience research 
today — obtaining information about 
brain morphology and function with 
high spatial and temporal resolution, 
and through non-invasive means — may 
be one step closer to being resolved, 
thanks to technological advancement. 
There are several methods today 
which fall short of this goal in one 
way or another, including magnetic 
resonance imaging (MRI) in its various 
forms, computed tomography (CT), 
positron emission tomography (PET), 
ultrasound, optical microscopy and 
even two-photon microscopy. Each of 
these methods have their own strengths 
and have contributed tremendously to 
discoveries in neuroscience, but still 
have restrictions in synaptic resolution, 
imaging of deep brain structures, or are 
susceptible to interference from other 
physiological tissues.

Adaptive optics two-photon 
endomicroscopy is an imaging 
technology that achieves neuroimaging 
of deep brain structures at high 
resolution. It was developed in a 
collaboration between Professor Qu 
Jianan from the Department of 

E lect ron ic  and Computer  and 
Engineering at the Hong Kong University 
of Science and Technology (HKUST), 
and Professor Nancy Ip, Vice-President 
for Research and Development and 
the Morningside Professor of Life 
Science, also from HKUST. Their 
research leading to the development 
and optimisation of adaptive optics 
two-photon endomicroscopy, as well 
as its application in studying neuronal 
plasticity in the hippocampus, was 
published in Science Advances in 
September 2020.

Adaptive optics two-photon 
endomicroscopy can be broken down 
into several smaller techniques, which 
come together to make up this new 
method. First, there is endomicroscopy, 
which allows researchers to obtain 
images of biological tissue within 
the body in real-time. In this case, a 
miniature gradient refractive index 
(GRIN) lens is implanted in the brain, 
which acts as a relay (by inverting 
the image and extending the optical 
tube) for the microscope. Two-photon 
endomicroscopy is carried out by using 
a high-numerical aperture GRIN lens, 
so that subcellular structures can be 
observed at high resolution. However, 
since this is prone to aberrations which 
affect 3D imaging, adaptive optics is 
adopted, which compensates for the 
effects of the aberrations of the GRIN 
lens.

The research team fur ther 
improved upon this technique, using 
direct wavefront sensing to compensate 
for the intrinsic aberrations of the GRIN 
lens prior to imaging. They were able to 
conduct imaging at high spatiotemporal 
resolution quickly and over a large 
volume, and used the technique to 
study somatic and dendritic activity of 
pyramidal neurons in the hippocampus, 

a deep brain structure which is 
traditionally difficult to image in detail. 
Professor Ip notes that scientists are 
now able to study structural synapses 
in the hippocampus as well as the 
firing activities of different neuronal 
populations, which “will facilitate 
our understanding of the molecular 
basis of learning and memory and its 
deregulation in memory dysfunctions in 
many neurological diseases.” 

According to Professor Qu, “this 
technology enables imaging of other 
deep brain structures such as the 
striatum, the substantia nigra, and the 
hypothalamus. Thus, it is an exciting 
development and holds great potential 
for understanding brain functions and 
facilitating neuroscience research in the 
deeper parts of the brain.”

With the development of adaptive 
optics two-photon endomicroscopy 
and evidence of its success, new 
possibilities and avenues for research 
will likely be available. “The ability 
to conduct live imaging of the deep 
brain at high resolution has long 
been a challenge,” Professor Qu 
says. “With adaptive optics two-
photon endomicroscopy, we can 
now study the st ructures and 
functions of the deep brain at an 
unprecedented resolution, which will 
greatly accelerate our progress in 
understanding the mechanisms of 
many neurodegenerative diseases and 
in developing related treatments.” APBN
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Predictability from Chaos: Understanding the Behaviour 
of Living Organisms through Mathematics and 
Modelling
Researchers from the Biological Physics Theory Unit at the Okinawa Institute of Technology Graduate University Researchers from the Biological Physics Theory Unit at the Okinawa Institute of Technology Graduate University 
(OIST) use mathematical modelling to dispel the belief that the behaviour of living organisms cannot be predicted.(OIST) use mathematical modelling to dispel the belief that the behaviour of living organisms cannot be predicted.

Science often tries to predict 
events and phenomena, based 
on past trends, calculations, 

or experimental evidence. This is 
especially seen in fields like astronomy, 
where specific events like eclipses can 
be predicted months, or even years, 
in advance, based on mathematical 
computations. However, it is usually 
believed that the behaviour of living 
organisms, especially animals, cannot 
be predicted simply by mathematical 
means.

This assumption may not be 
true, according to research by the 
Biological Physics Theory Unit at 
the Okinawa Institute of Technology 
Graduate University (OIST). While 
the field of studying and modelling 
the behaviour of living animals is still 
very new, this research unit has found 
evidence suggesting that the how 
animals behave may be governed by 
mathematical laws, just like physical 
phenomena.

According to Dr. Tosif Ahamed, 
a recent OIST PhD graduate and the 
first author of the study, “neuroscience 
tends to focus on what goes on inside 
the brain, but this is often expressed 
through an animal’s movement and 
behaviour. Therefore, understanding 
their behaviour gives us a window into 
their brains. Recently, there has been 
an explosion of technology that can 
record the behaviour of animals in high 
resolution.”

“Remarkable technological 
progress has enabled new, precision 
measurements of living systems on 
all scales, from molecules of DNA 
to brain cells, to entire organisms,” 
elaborates Professor Greg Stephens, 
the leader of the OIST unit. He further 

explained that while a large amount 
of information can be collected, 
researchers “lack a fundamental 
framework for understanding the 
dynamics of these systems and the 
sequences of measurements over 
time”, and is hopeful that the work 
done by the OIST unit could help with 
this problem.

The team’s research was recently 
published in Nature Physics this year, 
and was conducted in collaboration with 
Dr. Antonio Costa from Vrije Universiteit 
Amsterdam. They used Caenorhabditis 
elegans, a common model organism 
used in biological investigations, and 
studied its movement by dividing the 
worm into 100 points before measuring 
the tangent angles at each of these 
points. The choice of C. elegans 
as the organism studied held some 
advantages, including its simple shape 
which can be approximated as a 
curve, and prior research by the team, 
showing that the animal’s physical 
structure could be represented by just 
four stereotyped shapes, known as 
“eigenworms”, which can be combined 
differently to provide full details of the 
worm’s structure at any point in time.

In order to predict the behaviour 
of the worms, the researchers studied 
the past shape sequences of the 
animals and used them to make 
forecasts of the organisms’ current 
structures. However, their movements 
proved to be rather unpredictable, 
leading the team to explore chaotic 
dynamics instead. Chaotic dynamics 
refers to how minute uncertainties in 
measurements disrupt our abilities to 
make long-term predictions. 

As they investigated this further, 
the team found that two worms that 

started out with similar behaviours 
tend to continue behaving in similar 
ways for around one second, before 
their patterns differ. The specific 
duration before divergence can be 
determined mathematically and is 
related to a particular measure of 
predictability in chaotic systems. 
Ultimately, the researchers observed 
that the behaviour of the C. elegans 
studied was c lose ly  t ied to  a 
mathematical structure governing 
energy conservation. This conclusion 
was surprising to the scientists, since 
biological systems typically lose energy 
over time, through metabolic processes 
or to the environment.

The researchers are optimistic 
that their findings could be applicable 
to the study of other biological 
systems. According to Dr. Ahamed, 
“people generally don’t think that living 
organisms can be mathematically 
modelled, but there’s a finite number 
movements that any animal can make 
and there’s a measurable probability 
that they’ll make certain movements 
over others. We’re now at the stage 
where we can find mathematical 
frameworks. Next, we’ll develop 
equations and models to explain these 
frameworks.” APBN
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Launch of Prehospital Emergency and Research Centre 
(PERC) in Singapore
SingHealth Duke-NUS Academic Medical Centre launched the Prehospital Emergency and Research Centre (PERC) SingHealth Duke-NUS Academic Medical Centre launched the Prehospital Emergency and Research Centre (PERC) 
to work towards integrating prehospital, in-hospital, and community care in Singapore.to work towards integrating prehospital, in-hospital, and community care in Singapore.

A new Prehospital and Emergency 
Research Centre (PERC) was 
recently set up this September 

in Singapore, in a collaborative effort 
between the SingHealth Duke-NUS 
Academic Medicine Centre, National 
Healthcare Group, National University 
Health System, the Unit for Prehospital 
Emergency Care of the Ministry of 
Health Singapore (MOH), and the 
Singapore Civil Defence Force from the 
Ministry of Home Affairs (MHA). PERC 
will work towards integrating pre-
hospital, in-hospital, and community 
care, through conducting research and 
studying clinical data.

Emergency care spans across 
prehospital care to the medical 
care provided by dedicated trauma 
facil it ies, including the steps in 
between. Prehospital care refers to 
the treatment provided by emergency 
medical services (EMS) responders, 
who are usually the first to arrive at 
scenes of emergencies, before the 
patient reaches the hospital. This is a 
vital step in ensuring patient survival 
and requires great expertise from EMS 
responders, but its significance can 
easily be overlooked as most parties 
focus on the treatments provided when 
patients are admitted to hospitals.

Professor Marcus Ong, Director 
of the Health Services and Systems 
Research Programme at Duke-NUS 
Medical School and the Director of 
PERC, explains that “emergency care 
covers a range of services, from the 
care provided by laypersons at the 
scene to that provided in a dedicated 
emergency facility. Between these two 
stages lie what we call the ‘chain of 
survival’ — patient survival depends on 
how well each component functions.” 
The Health Services and Systems 
Research Programme, led by Professor 

Ong, hosts the new PERC.
As Singapore continues to face 

the challenge of an ageing population, 
the importance of prehospital care also 
increases. The number of individuals, 
particularly elderly, who suffer from 
chronic diseases continues rising 
steadily, in a trend that is like to 
continue. Older patients also tend 
to require longer stays and more 
admissions in hospital, and a lower 
proportion of the elderly are ambulant 
and physically independent today 
as compared to in the past. To cope 
with these trends and to improve 
Singapore’s prehospital emergency 
care system in general, the PERC was 
established with the aim to help the 
healthcare system achieve the best 
possible patient outcomes.

Research at PERC will cover a 
wide range of disciplines, going beyond 
medicine, paramedicine, epidemiology 
and public health, to fields such as 
statistics, computer science, artificial 
intelligence health economics, social 
sciences, psychology, industrial 
engineering and global health. PERC 
aims to not only become an academic 
and research hub but is also envisioned 
as a future national and regional 
resource in terms of prehospital 
emergency care and research.

“Increasing evidence indicates 
the benefits of a well-functioning 
prehospital care system. To develop 
and enhance the capacity to provide 
effective emergency care, it is essential 
to view such care in the context of 
the overall health system rather than 
as a discrete and independent silo,” 
explained Professor Ong. “PERC will 
be focused on advancing research 
in the Prehospital and Emergency 
fields, and improving Singapore’s 
prehospital emergency care system for 

the betterment of the professionals in 
this field and the patients they serve.”

The launch event of PERC included 
presentations by experts from the 
University of Michigan and Singapore’s 
MHA, SCDF and the National University 
Health System (NUHS), on research 
and strategies for the improvement 
of prehospital and emergency care in 
Singapore and abroad. There was also 
a panel discussion on “Emerging Needs 
of Prehospital and Emergency Care in 
Singapore”.

Prehospital emergency care is a 
key component in healthcare systems 
that can determine patient outcomes. 
Several countries in the Asia-Pacific 
region are also experiencing population 
aging, and it is estimated that by 2050, 
one in four people in the region will be 
60 years old or older, which will likely 
increase the relevance and importance 
of prehospital and emergency care. 
The launch of PERC in Singapore is 
therefore rather timely and will likely 
benefit many countries in the Asia-
Pacific region. APBN
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New Insights about the RNA Degradome with 
Agricultural Applications
Research from Academia Sinica’s Agricultural Biotechnology Research Center reveals a link between exon junction Research from Academia Sinica’s Agricultural Biotechnology Research Center reveals a link between exon junction 
complexes on RNA and nonsense-mediated mRNA decay, with applications in agriculture.complexes on RNA and nonsense-mediated mRNA decay, with applications in agriculture.

While severa l  aspects  o f 
molecular biology are well 
understood, there is still much 

to uncover about gene expression, 
particularly regarding RNA expression 
and degradation. A new study led by 
Dr. Chen Ho-Ming from the Agricultural 
Biotechnology Research Center of 
Academia Sinica investigated novel 
approaches for the analysis of RNA 
degradome data.

The RNA degradome refers to 
the collection of partially degraded 
mRNA molecules. This study, which 
was published in The Plant Cell in April 
this year, focuses on exon junction 
complexes (EJCs) on mRNAs. In turn, 
nonsense-mediated mRNA decay 
(NMD) recognises and degrades EJC-
bound mRNA. The team found that 
EJCs form complexes with RNA during 
RNA synthesis and maturation but are 
removed when ribosomes bind to mRNA 
during translation. EJC can therefore be 
used to mark RNA for degradation before 
steady-state translation.

The researchers studied this 
interaction in the cells of four organisms: 
Arabidopsis (Arabodopsis thaliana, 
also known as the thale cress), rice 
(Oryza sativa), the model organism 
worm Caenorhabditis elegans, and 
humans (Homo sapiens). They observed 
that changes in the EJC footprint in 
organisms resulted in changes in gene 
expression, and that EJC footprints 
were most associated with NMD targets, 
suggesting that studying EJC footprints 
could provide information about RNA 
degradation through the NMD pathway.

This research has potent ia l 
applications in agriculture, specifically 
crop defence mechanisms. Plants 
have natural antiviral RNA silencing 
pathways to protect them from infection 
by viruses, and RNA silencing pathways 

and technology have often been used 
to genetically modify crop plants to 
promote resistance to diseases and 
pests. Specifically, through these 
methods, scientists have been able to 
produce plants that are more resistant 
to biotic stresses such as viruses, 
bacteria, and fungi. The flowering time 
and architecture of plants can also be 
altered, so that plants’ appearances 
can be improved for ornamental 
plants and agriculture of crop plants 
can be optimised to growers’ needs. 
These methods also allow for the 
development of seedless fruits, 
and to boost the nutritional value of 
some crops, among several other 
important industrial and agricultural 
applications.

Besides the new f indings 
of this study, other pathways of 
RNA silencing in plants include 
regulation by the miRNA pathway, 
the trans-acting siRNA pathway, and 
the RNA-directed DNA methylation 
pathway. Researchers take advantage 

of these pathways by employing 
transgenes of hairpin RNA, artificial 
constructs of miRNA or siRNA, or 
other transgenes specific for each RNA 
silencing pathway. Common foods 
available today have benefitted from 
these methods, including transgenic 
tomatoes with extended shelf lives, 
decaffeinated coffee beans, and 
transgenic potatoes whose nutritional 
content is boosted.

By gaining more understanding 
of gene expression mechanisms and 
the dynamics of RNA production and 
degradation, scientists could develop 
new methods for crop improvement. 
Such methods have been greatly 
beneficial to our development of 
modern crops and have contributed to 
the existence of many foods available 
to us today. The findings of Dr. Chen’s 
research group could lead to improved 
agricultural methods, higher yield and 
food availability, and greater nutritional 
value of harvested crops. APBN
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Comparative Study Reveals Foetal-Like 
Reprogramming of Liver Cancer Cells
Scientists from A*STAR’s Genome Institute of Singapore (GIS), Singapore Immunology Network (SIgN), National Scientists from A*STAR’s Genome Institute of Singapore (GIS), Singapore Immunology Network (SIgN), National 
Cancer Centre Singapore (NCCS) and KK Women’s and Children’s Hospital (KKH) uncover interactions involved in Cancer Centre Singapore (NCCS) and KK Women’s and Children’s Hospital (KKH) uncover interactions involved in 
foetal-like reprogramming of liver cancer cells.foetal-like reprogramming of liver cancer cells.

Liver cancer is a serious cause 
for concern in Asia, particularly 
in the Asia-Pacific region. Asia 

accounts for 80 percent of worldwide 
cases, and liver cancer is the most 
common cancer in Laos, Mongolia, 
Ta iwan  and  Tha i l and .  Among 
the various types of liver cancer, 
hepatocellular carcinoma (HCC) is 
most predominant, and is the third 
most common cause of cancer-related 
death in the Asia-Pacific region.

HCC occurs most commonly 
in men over 40 years of age. Its 
prevalence in the Asia-Pacific region is 
often attributed to the high incidence 
of chronic hepatitis B virus and 
hepatitis C virus infections, which 
cause inflammation of the liver, and 
eventually cirrhosis, which refers to 
the development of hard scar tissue 
in the liver. This increases the risk of 
developing HCC.

Treatment of HCC remains 
difficult, and there is much more to 
be understood about the disease 
before better treatment methods 
can be developed. In a collaborative 
study between A*STAR’s Genome 
Institute of Singapore (GIS), Singapore 
Immunology Network (SIgN), National 
Cancer Centre Singapore (NCCS) and 
KK Women’s and Children’s Hospital 
(KKH), novel insights were discovered 
about the tumour ecosystem of HCC 
in humans, which could provide new 
avenues for research into potential 
treatments. The study employed 
a platform created by the National 
Medical Research Council (NMRC) 
Translational and Clinical Research 
(TCR) Flagship Programme in Liver 
Cancer in Singapore, and its findings 
were published in Cell in September 
2020.

The tumour ecosystem consists 
of many cell types, including cancer, 
immune and tissue cells with molecular 
and functional heterogeneity and 
plasticity, in addition to several other 
components, all of which contribute 
to the development and progression 
of cancer. Past research studies have 
revealed similarities between the 
tumour ecosystem and embryonic 
deve lopment ,  spec i f i ca l l y  the 
presence of foetal-like antigens in both 
environments. 

In over 80 percent of HCC cases, 
alpha-fetoprotein (AFP) levels were 
found to be increased. AFP is an 
oncofoetal protein, which is also a 
major plasma protein produced in 
the liver during foetal development 
and is the most abundant plasma 
protein in the human foetus. In the 
context of HCC, AFP levels were 
especially high in more aggressive 
and poorly differentiated cell types, 
which may be a mechanism employed 
by cancer cells to avoid rejection by 
the body. While the tendency of HCC 
to undergo oncofoetal programming 
has been well established, details of 
the interactions between HCC and the 
tumour microenvironment are not yet 
fully understood.

By conducting a comparative 
study that involved mapping 200,000 
single human liver cells from foetal 
development to terminal liver cancer, 
the researchers discovered two new 
foetal-associated cell types that were 
present in the tumour ecosystem 
of HCC. These were foetal- l ike 
endothelial cells that regulate blood 
supply, and foetal-like macrophages 
that are important immune cells 
against pathogens and play a role 
in tissue homeostasis. The foetal-

like reprogramming was found to be 
mediated by the sequential activation 
of two cell signalling pathways: the 
vascular endothelial growth factor 
(VEGF) pathway in endothelial cells 
is first activated by a dividing cancer 
cell, and the Notch signalling pathway 
is activated as the endothelial cells 
communicated with macrophages 
through Notch-Delta interactions. This 
reprogramming promotes uncontrolled 
cell growth, while protecting the tumour 
from the immune system, driving 
cancer development.

“Our research underscores a 
fundamental understanding of how 
early developmental processes can be 
hijacked by cancers in order to facilitate 
their own growth, and escape immune 
surveil lance,” says Dr. Ramanuj 
DasGupta, the Senior Group Leader 
at GIS and the lead corresponding 
author of the study. “This study also 
opens up exciting possibilities for 
the discovery of biomarkers and 
novel therapeutic targets associated 
with non-malignant cells, especially 
in the context of combinatorial 
immunotherapy with anti-angiogenic 
drugs. Most importantly, it highlights 
the power of like-minded scientists and 
clinicians coming together to solve big 
problems.” APBN
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SMART Researchers Awarded Intra-CREATE Grant for 
Personalised Medicine and Cell Therapy
Funds from National Research Foundation (NRF) Singapore grants will support research into glaucoma progression Funds from National Research Foundation (NRF) Singapore grants will support research into glaucoma progression 
through retinal biometrics and neural cell implantation therapy for spinal cord injury.through retinal biometrics and neural cell implantation therapy for spinal cord injury.

Researchers  f rom Cr i t ica l 
Analytics for Manufacturing 
Personalized Medicine (CAMP), 

an interdisciplinary research group 
at the Singapore-MIT Alliance for 
Research and Technology (SMART), 
MIT’s research enterprise in Singapore, 
have been awarded Intra-CREATE 
grants from the National Research 
Foundation (NRF) Singapore to help 
support research on retinal biometrics 
for glaucoma progression and neural 
cell implantation therapy for spinal cord 
injuries. The grants are part of the NRF’s 
initiative to bring researchers together 
from Campus for Research Excellence 
and Technological Enterprise (CREATE) 
partner institutions, in order to achieve 
greater impact from collaborative 
research efforts. 

“Singapore’s well-established 
biopharmaceutical ecosystem brings 
with it a thriving research ecosystem 
that is supported by skilled talents 
and strong manufacturing capabilities. 
We are excited to collaborate with 
our partners in Singapore, bringing 
together an interdisciplinary group 
of experts from MIT and Singapore, 
for new research areas at SMART. 
In addition to our existing research 
on our three flagship projects, we 
hope to develop breakthroughs in 
manufacturing other cell therapy 
platforms that will enable better 
medical treatments and outcomes for 
society,” said Krystyn Van Vliet, co-lead 
Principal Investigator at SMART CAMP, 
and Professor of Materials Science and 
Engineering at MIT. 

SMART CAMP, formed in 2019, 
focuses on ways to produce living cells 
as medicine in order to treat a range 
of illnesses and medical conditions, 
including tissue degenerative diseases, 
cancer, and autoimmune disorders. 

SMART CAMP’s first research 
project funded by the grants, Retinal 
Analyt ics via Machine Learning 
A id ing  Phys ics  (RAMP) ,  a ims 
to establish models of glaucoma 
progression in patients by using retinal 
biomechanics. The team, consisting 
of an interdiscipl inary group of 
ophthalmologists, data scientists, and 
optical scientists from SMART, the 
Singapore Eye Research Institute (SERI), 
the Agency for Science, Technology and 
Research (A*STAR), Duke-NUS Medical 
School, Massachusetts Institute 
of Technology (MIT), and National 
University of Singapore (NUS), hopes 
to use the models to predict the rate 
and trajectory of glaucoma progression 
quickly and reliably, leading to better 
and more targeted treatments. 

Currently, health practitioners face 
challenges in forecasting glaucoma 
progress ion and i ts  t reatment 
strategies due to a lack of research 
and technologies that can accurately 
establish the relationship between 
glaucoma’s properties (e.g. blood flow, 
intraocular pressure) and the damage 
to the optic nerve head. Glaucoma is an 
eye condition often caused by stress-
induced damage at the optic nerve 
head, and accounts for 5.1 million of 
the estimated 38 million blind in the 
world and 40 percent of blindness in 
Singapore.

“We look forward to leveraging 
the ideas fostered in SMART CAMP to 
build data analytics and optical imaging 
capabilities for this pressing medical 
challenge of glaucoma prediction,” said 
MIT Professor George Barbastathis, 
one of the principal investigators at 
SMART CAMP.

The second research project, 
Engineering Scaffold-Mediated Neural 
Cell Therapy for Spinal Cord Injury 

Treatment (ScaNCellS), aims to design 
a safe and effective combined scaffold/
neural cell implantation therapy for 
spinal cord injury, with the hopes that 
similar neural cell therapies may be 
used for other neurological disorders 
in future. Current therapies for spinal 
cord injuries generally result in some 
incurable impairment, even with the 
best possible treatment. 

Spinal cord injury (SCI) affects 
250,000-500,000 people annually and 
can lead to temporary or permanents 
changes in spinal cord function, such 
as numbness or paralysis. It is expected 
to incur higher societal costs compared 
to other conditions such as dementia, 
multiple sclerosis, and cerebral palsy. 

The project, an intersection of 
engineering and health, will achieve its 
goals through an enhanced biological 
understanding of the regeneration 
process of nerve tissue and optimised 
engineering methods to prepare cells 
and biomaterials for treatment. It 
brings together a team of engineers, 
cell biologists, and clinician scientists 
from SMART, Nanyang Technological 
University (NTU), NUS, IMCB A*STAR, 
A*STAR, French National Centre for 
Scientific Research (CNRS), University 
of Cambridge, and MIT.

NTU’s Professor Chew Sing Ying, 
a principal investigator at SMART 
CAMP said, “Our earlier SMART 
and NTU scientific collaborations on 
progenitor cells in the central nervous 
system are now being extended to 
cell therapy translation. This helps us 
address SCI in a new way and connects 
to the methods of quality analysis for 
cells developed in SMART CAMP.”

“Cell therapy, one of the fastest-
growing areas of research, will provide 
patients with access to more options 
that will prevent and treat illnesses, 
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some of which are currently incurable. 
Glaucoma and spinal cord injuries 
affect many. Our research will seek 
to plug current gaps and deliver 
valuable impact to cell therapy research 
and medical treatments for both 
conditions. With a good foundation 
to work on, we will be able to pave 
the way for future exciting research 
for further breakthroughs that will 
benefit the healthcare industry and 
society,” said Hanry Yu, co-lead 
principal investigator at SMART CAMP, 
Professor of Physiology with the Yong 
Loo Lin School of Medicine, NUS, 
and Group Leader of the Institute of 
Bioengineering and Nanotechnology 
at A*STAR.

The grants for both projects will 
commence on 1st October, with RAMP 
expected to run until 30th September 
2022 and ScaNCellS expected to run 
until 30th September 2023. APBN

Poor health contributing to digital divide among 
older Singaporeans
Study finds that a vulnerable group of older Singaporeans have their internet use affected by health-related Study finds that a vulnerable group of older Singaporeans have their internet use affected by health-related 
issues, pinpointing the need for improved public efforts at digital inclusion. issues, pinpointing the need for improved public efforts at digital inclusion. 

As more everyday activities 
are shifting online, the ability 
to use the internet safely and 

confidently is becoming an essential 
ski l l .  The ongoing COVID-19 
pandemic has highlighted the 
importance of digital connectivity to 
keep in touch with friends and family. 
While Singapore’s many ambitious 
digital inclusion initiatives, such as 
Digital Ambassadors, have done 
much to aim all citizens with digital 
literacy skills, a new study has 
found that there is a vulnerable 
group of older adults who may need 
extra attention from public efforts at 
digital inclusion. 

The study, published in The 
Gerentologist by researchers 
from Duke-NUS Medical School, 

Nanyang Technological University, 
Singapore, and the University of 
Massachusetts, found that one in 15 
older Singaporeans (aged 60 or older), 
face additional difficulties in using 
the internet because of poor health 
(e.g. visual impairment or movement 
difficulties). Additionally, 57 percent 
of the approximately 4000 survey 
respondents who participated in the 
study did not use the internet because 
of other reasons.  

“Our f indings suggest that 
health-related difficulties are relevant 
in understanding the digital divide 
between the young and the old. 
Concurrent with optimising the health 
of older persons, policymakers should 
consider supporting research and 
development into assistive technology 

and design aimed at helping older 
internet users overcome health-
related difficulty in internet use,” said 
Assistant Professor Rahul Malhotra, 
Head of Research of Duke-NUS’ 
Centre for Ageing Research and 
Education (CARE). 

The study found that those 
who were male, had lower education 
level, and had limitations in day-
to-day activities such as doing 
housework or using the telephone, 
were more likely to face challenges 
in using the internet due to health-
related reasons. The researchers 
also found that that those of higher 
age, females, with lower education 
level, and residing in low-income 
housing were more likely to not use 
the internet for non-health-related 
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reasons, such as lack of internet 
access.

“In this study, we were not able 
to identify the specific obstacles 
faced by those not using the internet 
for non-health-related reasons. But 
hurdles such as the lack of digital 
literacy and the cost of devices and 
internet service provision likely play 
a role,” said Assistant Professor 
Malhotra.

A particularly concerning finding 
of the study, relevant in the current 
time when safe distancing is a new 
norm for preventing the spread of 
COVID-19 infections, was that health-
related difficulties in internet use 
created additional barriers to online 
communication between older adults 
and their family and friends, and poor 
social connections and support. 
Cumulatively, this resulted in a lower 
quality of life for older adults.

“Health-related difficulties in 
using the internet matter, because 
it means that teaching digital skills 
and offering cheap internet access 
to seniors may not fully address the 

digital divide. Online communication 
tools are thought to benefit seniors 
with physical limitations, since it does 
not require travel. Unfortunately for 
some seniors, health issues stand 
in the way of even their internet use. 
Providing social support to these older 
adults through non-digital means thus 
remains key, even as we work towards 
identifying and minimising health-
related difficulties in internet use,” said 
Assistant Professor Shannon Ang, from 
Sociology, NTU Singapore. 

“Singapore is addressing ageing 
as a prioritised national agenda by 
studying trends and implications 

and recommending solutions. This 
collaborative study on the ability 
of the elderly to use the internet 
shows that it is imperative to help 
older adults who rely on the internet 
to stay socially connected, which 
will aid in their ability to maintain 
a high overall quality of life as they 
age,” said Professor Patrick Casey, 
Senior Vice-Dean for Research at 
Duke-NUS.

In the future, the research team 
plans to gain a deeper understanding 
of the specific health problems that 
directly lead to difficulty in internet 
use among older adults. APBN

SMART Researchers Develop Fast and Efficient Method 
to Produce Red Blood Cells
New technology cuts down on cell culture time by half and uses more targeted cell sorting and purification methods, New technology cuts down on cell culture time by half and uses more targeted cell sorting and purification methods, 
which may help to address the issue of insufficient blood supply faced by healthcare systems around the world. which may help to address the issue of insufficient blood supply faced by healthcare systems around the world. 

Researchers from the Singapore-
MIT Alliance for Research and 
Technology (SMART) MIT’s 

research enterprise in Singapore, have 
discovered a new way to manufacture 
human red blood cells (RBCs) that cuts 
the culture time in half. Furthermore, 
they have developed novel purification 
and sorting techniques that are faster, 
more precise, and cheaper than existing 
methods.

Blood t ransfus ions are an 
incredibly important resource in every 
healthcare system, saving millions of 

lives every year. However, they are often 
in limited supply in low- or middle- 
income countries, with an estimated 61 
percent of countries not having enough 
supply to meet demand. The ability 
to manufacture RBCs on demand, 
particularly the universal donor blood 
(O+) would significantly benefit patients 
in need of transfusion by circumventing 
the need for large volume blood draws 
and difficult cell isolation processes.

I n  a d d i t i o n ,  b e i n g  a b l e 
to manufacture RBCs easily and 
quickly would also have a significant 

and pos i t ive  impact  on b lood 
banks worldwide by reducing their 
dependence on donor blood, which 
has a higher risk of infection. Supplies 
of RBCs are also critical for research of 
diseases such as malaria and can also 
be used to develop new and improved 
cell therapies. 

However, the existing methods 
for manufacturing and purifying RBCs 
are time-consuming and costly. They 
also produce undesirable by-products 
and are not optimal for large-scale 
therapeutic applications. A team from 
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SMART’s Antimicrobial Research (AMR) 
and Critical Analytics for Manufacturing 
Personalised Medicine (CAMP), co-led 
by Principal Investigators Professor 
Jongyoon Han (MIT) and Professor 
Peter Preiser (NTU) were able to make 
huge technical advancements in the 
field of RBC manufacturing, explained 
in their paper, “Microfluidic label-free 
bioprocessing of human reticulocytes 
from erythroid culture,” published 
recently in Lab on a Chip.

“Traditional methods for producing 
human RBCs usually require 23 days for 
the cells to grow, expand exponentially 
and finally mature into RBCs,” says Dr 
Kerwin Kwek, lead author of the paper 
and Senior Postdoctoral Associate at 
SMART CAMP. “Our optimised protocol 
stores the cultured cells in liquid 
nitrogen on what would normally be 
Day 12 in the typical process, and upon 
demand thaws the cells and produces 
the RBCs within 11 days.”

The team also developed new 
sorting and purification techniques 
by modifying existing Dean Flow 
Fractionation (DFF) and Deterministic 
Lateral Displacement (DLD) methods, 
leveraging the RBC’s s ize and 
deformability for purification instead of 
spherical size. As most human cells are 
deformable, this technique can have 
wide biological and clinical applications 
such as cancer cell and immune cell 
sorting and diagnostics.

Compared with conventional 
cell purification by fluorescence-
activated cell sorting (FACS), SMART’s 
enhanced DFF and DLD methods were 
found to offer comparable purity while 
processing at least twice as many 
cells per second at less than a third 
of the cost. In scale-up manufacturing 
processes, DFF is more optimal for its 
high volumetric throughput, whereas 
in cases where cell purity is pivotal, 
DLD's high precision feature is most 
advantageous. The purified RBCs 
were found to retain their cellular 
functionality upon testing. 

“Our novel sorting and purification 
methods result in significantly faster 
cell processing time and can be 
easily integrated into current cell 
manufacturing processes. The process 
also does not require a trained 
technician to perform sample handling 
procedures and is scalable for industrial 
production,” Dr Kwek added.

The results of their research would 
give scientists faster access to final 
cell products that are fully functional 
with high purity at a reduced cost of 
production. APBN

A new discovery in regenerative medicine
By applying cutting-edge experimental and computational tools to basic science, researchers in Australia and By applying cutting-edge experimental and computational tools to basic science, researchers in Australia and 
Singapore have discovered a technique that could enable future cell therapies for placenta complications Singapore have discovered a technique that could enable future cell therapies for placenta complications 
during pregnancy.during pregnancy.

Researchers from the Duke-
NUS Medical School and 
Monash University have 

made an unexpected discovery 
about stem cells that could lead 
to new treatments for placenta 
complications during pregnancy. 

The international team, led 
by ARC Future Fellow Professor 

Jose Polo from Monash University’s 
Biomedicine Discovery Institute, along 
with Duke-NUS’s Assistant Professor 
Owen Rackham, discovered a new 
way to create induced trophoblast stem 
cells (iTSCs). 

This exciting discovery was made 
while the collaborators were studying 
the molecular changes that adult skin 

cells underwent to form induced 
pluripotent stem cells (iPSCs), a 
process that is not well understood. 

iPSCs reprogrammed adult 
skin or blood cells that have been 
changed into embryonic-like stem 
cells, which can be used to develop 
almost any type of tissue from 
human organs. They have opened 
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the possibilities of personalised cell 
therapies and new opportunities for 
regenerative medicine, safe drug 
testing, and toxicity assessments. 
However, as Professor Polo stated, 
“iPSCs cannot give rise to placenta, 
thus all the advances in disease 
modelling and cell therapy that iPSCs 
have brought about did not translate 
to the placenta.”

iTSCs, on the other hand, can be 
used to make placenta cells, enabling 
further research into new treatments 
for placenta complications and the 
measurement of drug toxicity to 
placental cells, which has important 
implications during pregnancy.

“This discovery will provide the 
capacity to model human placenta in 
vitro and enable a pathway to future 
cell therapies,” said Dr John Ouyang, 
one of the first authors of the study. 

P r o f e s s o r s  P o l o  a n d 
Rackham said many other groups 
from Australian and international 
universities contributed to the study 
over the years, making it a truly 
international endeavour. APBN
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Rest of the World

Physical and Cognitive Benefits of Exercise and Good 
Nutrition
Researchers from the University of Illinois at Urbana-Champaign publish findings from a study demonstrating the Researchers from the University of Illinois at Urbana-Champaign publish findings from a study demonstrating the 
positive effects of exercise and good nutrition on physical and cognitive functions in the human body.positive effects of exercise and good nutrition on physical and cognitive functions in the human body.

The study recruited 148 active-
duty Air Force airmen for a period 
of 12 weeks which required the 

participation of an exercise regimen 
and half of the group receiving a 
twice-daily nutrient drink that included 
protein; omega-3 fatty acid, DHA; 
lutein; phospholipids; vitamin D; various 
vitamin Bs and other micronutrients; 

together with a muscle-promoting 
compound known as HMB. Results of 
the study was recently published in the 
journal Scientific Reports.

Participants were randomly 
assigned to the two groups. The 
exercise regimen combined strength 
training and high-intensity interval 
aerobic fitness challenges. One group 

received the nutritional beverage 
and the other consumed a placebo 
beverage that lacked the added 
nutrients. Neither the researchers nor 
the participants knew who received the 
nutrient-enriched beverage or placebo.

"The exercise intervention alone 
improved strength and endurance, 
mobility and stability, and participants 

In vitro culture of induced trophoblast stem 
cells (pink) wrapping clusters of naive induced 

pluripotent stem cells (cyan). 
Credit: Xiaodong Liu, Jia Tan and Monika 

Mohenska
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also saw increases in several measures 
of cognitive function. They had better 
episodic memory and processed 
information more efficiently at the 
end of the 12 weeks. And they did 
better on tests that required them 
to solve problems they had never 
encountered before, an aptitude called 
fluid intelligence," said Professor Aron 
Barbey, from the University of Illinois 
at Urbana-Champaign who led the 
study with postdoctoral researcher 
Christopher Zwilling.

"Those who also consumed the 
nutritional supplement saw all of these 
improvements and more. For example, 
they were better able to retain new 
information in their working memory 
and had quicker responses on tests of 
fluid intelligence than those taking the 
placebo," Professor Barbey said.

Christopher Zwilling shared, 
“Physical power increased in both 
groups as a result of the physical 
training. Power is a measure of physical 
fitness that is based on several factors, 
such as how fast a participant can pull a 
heavy sled over a set distance, how far 
they can toss a weighted ball, and how 

many push-ups, pull-ups or sit-ups 
they can perform in a set time period.”

Overall, the physical training 
reduced body fat percentage and 
increased thei r  oxygen-uptake 
efficiency. Based on several measures 
of cognitive function, the study 
part icipants also demonstrated 
improved performance. Once of the 
most notable was the increase in 
accuracy of responses to problems 
designed to measure fluid intelligence.

"But we also wanted to know 
whether taking the supplement 
conferred an advantage above and 
beyond the effect of exercise," Zwilling 
said. "We saw that it did, for example in 
relationship to resting heart rate, which 
went down more in those who took the 
supplement than in those who didn't."

Those who received the nutritional 
beverage were found to have better 
react ion t ime compared to the 
participants who only received the 
placebo drink.

“Our work motivates the design 
of novel multimodal interventions that 
incorporate both aerobic fitness training 
and nutritional supplementation, and 

illustrates that their benefits extend 
beyond improvements in physical 
fitness to enhance multiple measures of 
cognitive function,” Professor Barbey 
said.

The team from University of Illinois 
conducted the intervention with study 
co-author Adam Strang, a scientist 
in the Applied Neuroscience Branch 
of Wright-Patterson Air Force Base 
near Dayton, Ohio, along with his 
colleagues in the Air Force Research 
Laboratory. The University of Illinois 
team also worked with research fellow 
and study co-author Tapas Das and 
his colleagues at Abbott Nutrition, 
who led the design of the nutritional 
beverage, which is a mixture of nutrients 
targeting both muscle and brain. The 
specially designed beverage provided 
ingredients that previous studies have 
shown are associated with improved 
physical cognitive function. APBN
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A New Addition to the Immune Cell Family
Using single-cell multi-omics technologies researchers discover a previously unknown ancestors of T and B Using single-cell multi-omics technologies researchers discover a previously unknown ancestors of T and B 
lymphocytes. lymphocytes. 

Using a method much l ike 
breaking a sports team’s 
p e r f o r m a n c e  d o w n  t o 

the individual player statistics, the 
researchers from the Walter and Eliza 
Hall Institute (WEHI) analysed multiple 
aspects of single developing immune 
cells to define which cells would 
specifically give rise to either the T or 
B lymphocytes. 

Through this method, it uncovered 
a new stage in lymphocyte development, 
and provided insight which could 
enhance future studies of the immune 
system. The discovery has also led to 
new research opportunities, with WEHI 
establishing of one of Australia's first 
dedicated and integrated single cell 
research platforms in 2018, which is 
now being used to solve other research 
questions.

The research, which was published 
in Nature Immunology in October 2020, 
was led by Dr Shalin Naik, Dr Daniela 
Zalcenstein, Mr Luyi Tian, Mr Jaring 
Schreuder and Ms Sara Tomei.

“T and B lymphocytes - which are 
critical for targeted, specific immune 
responses - are closely related immune 
cells, meaning they share many 
common steps in their development. 
Decades of research have defined 
how T and B lymphocytes develop, 
and the 'branch points' in their family 
tree when the developing cells lose the 
capacity to develop into other immune 
cell types,” Dr Naik said.

The approach used in the study is 
known as single cell multi-omics, which 
looks at multiple aspects of individual 
cells. Dr Zalcenstein shared that the 
‘single cell multi-omics’ platform was 
established to help gain new insights 
into questions such as how immune 
cells develop. This platform is now 
available to all researchers within the 
Single Cell Open Research Endeavour 
(SCORE) established by Dr Naik and 
Dr Zalcenstein in collaboration with Dr 

Stephen Wilcox of WEHI's Genomics 
Hub and Associate Professor Matthew 
Ritchie.

“Mul t i -omics  techno log ies 
combine different biological data sets 
- such as genomics, transcriptomics 
and proteomics - to compare different 
samples in more detail than is possible 
by looking at one data set. We have 
applied this approach to study 
individual cells, in this case developing 
immune cells, to understand in more 
detail which cells can give rise to 
lymphocytes. This approach is called 
single cell multi-omics,” Dr Zalcenstein 
said.

“Rather than looking at data 
combined from many cells in a sample, 
we focus in on individual cells to 
understand the differences that exist 
within a larger population. It's like 
looking at a football team - you can 
average out the number of goals, 
tackles and kicks per player in a game, 
but if you look at individual player 
statistics, you may discover that one 
player scored lots of goals, while 
another player was responsible for 
most of the tackles,” she added.

SCORE's study of immune cell 
precursors revealed a previously 
unrecognised cell type that could give 
rise to T and B lymphocytes, but not 
other immune cells – pointing towards 
a possible new lymphocyte progenitor.

“This cell occurred much earlier in 
lymphocyte development than we had 

suspected,” Dr Naik said. "Previous 
techniques had grouped different 
immune progenitors together, but 
by studying individual cells we were 
able to identify one cell type that was 
committed to developing into T and B 
lymphocytes.

This new finding builds up a new 
layer to the family tree of lymphocytes 
and could potentially add value to 
future research.

“Understanding in more detail 
how T and B lymphocytes develop 
could lead to better approaches to 
regenerate these cells as a treatment 
for certain diseases,” Dr Naik said. 
“We also know that many types of 
leukaemia arise from defects in early 
stages of immune cell development, 
so we are curious to know whether this 
progenitor cell has links to any forms 
of leukaemia.”

Dr Zalcenstein said the research 
was an excellent example of the power 
of single cell multi-omics. “Lymphocyte 
development has been studied in great 
depth for at least four decades. Even 
so, by applying this new approach we 
were able to learn more about it. This 
was one of the first projects tackled 
by SCORE, and since then we have 
applied the same approaches to more 
than 100 different research questions. 
It's a really exciting new field to be part 
of,” she said. APBN 

Credit: WEHI, Australia
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More Social Engagement for Healthier Brains in Older 
Adults
Recently published study finds that older people with reported greater levels of social engagement showed to have Recently published study finds that older people with reported greater levels of social engagement showed to have 
more robust gray matter, particularly in areas of the brain related to dementia.more robust gray matter, particularly in areas of the brain related to dementia.

The findings, reported in the 
J o u r n a l  o f  G e r o n t o l o g y : 
Psychological Sciences, suggest 

that "prescribing" socialization could 
benefit older adults in warding off 
dementia, much the way prescribing 
physical activity can help to prevent 
diabetes or heart disease.

“Our data were collected before 
the COVID-19 pandemic, but I believe 
our findings are particularly important 
right now, since a one-size-fits-all 
social isolation of all older adults may 
place them at risk for conditions such 
as dementia,” said lead author Cynthia 
Felix, M.D., M.P.H., a geriatrician and a 
post-doctoral associate in Pitt Public 
Health's Department of Epidemiology. 

“Older adults should know it is 
important for their brain health that 
they still seek out social engagement 
in safe and balanced ways during the 
pandemic.”

The  s tudy  team ga the red 
information about social engagement 
f rom 293 communi ty-dwe l l ing 
participants from the Health, Ageing 
and Body Composit ion (Health 
ABC) study. The average age of the 
participants was 83 years old, and 
received a sensitive brain scan called 
Diffusion Tensor Imaging MRI that 
measured the cellular integrity of brain 
cells used for social engagement.

Detailed information about the 
elderly’s social engagement was 
extracted from the participants and was 
given a score based on the activities 
using a tool developed by Dr Felix. High 
scores were awarded to people who 
did things like play board games; go 
to movies; travel long distance; attend 
classes, lectures or adult education 
events; participate in church or other 
community activities; get together 
with children, friends, relatives or 
neighbours at least once a week; 

volunteer or work; be married and live 
with others.

Through th is  method,  the 
researchers were able to discover that 
greater social engagement is related 
to better microstructural integrity of 
brain gray matter in the older adults 
who participated. Social engagement 
with at least one other relative or 
friend activates specific brain regions 
needed to recognize familiar faces and 
emotions, make decisions and feel 
rewarded. 

“We need to do more research 
on the details, but that's the beauty 
of this--social engagement costs 
hardly anything, and we do not have 
to worry about side-effects," Dr Felix 
said. “There is no cure for dementia, 
which has tremendous costs in 
terms of treatment and caregiving. 
Preventing dementia, therefore, has to 
be the focus. It's the 'use it or lose it' 
philosophy when it comes to the brain.”

The causal relationship between 
social engagement and a healthy brain 
still remains a question not answered, 
highlighted Dr Felix. Based on the 
current findings by the research team, 
together with evidence from previous 
research studies, warrants the need 
for randomized controlled trials to 
further assess the impact of specific 
types and amounts of social activities 
on brain health.

“It would be good if we develop 
programs across the U.S. through 
which structured social activities can 
be prescribed for community-dwelling 
older adults, aimed at reducing rates 
of dementia and the resulting health 
care costs,” Dr Felix said. “Existing 
platforms providing group physical 
activities can be a good starting point.” 
APBN
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