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With the advent of technology, the storage of massive amounts of information has become
a non-issue in the digital world. However, information stored remains status quo without
adequate analyses and processing. The study of big data has arisen out of the need to draw
useful insights from the millions of terabytes of information available.

One problem that has bugged statisticians and computational scientists for many years is
the computational time required to process such huge amounts of complex data to generate
constructive output. Another issue which has arisen is the mode of data presentation such
that knowledge can be glimpsed from the statistics obtained. Last but not least, the
transformation of information into new technology to improve lifestyles is also a crucial area
of research.

These challenges have resulted in in depth investigations into methods to crunch up data in
efficient and intelligent manners, creating new and exciting fields such as machine learning,
intelligent design, artificial intelligence and many more. In this newsletter, we will feature
forays of two alumni scientists into these unknowns, from the numerous laboratories in
Singapore across multiple disciplines including biology and engineering.

Contributedby Dr Tanny Lai
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Machine Learning in Drug Design
"The Bioinformatics and Drug Design (BIDD) group has been applying machine learning
methods as computational tools for predicting protein functions, protein-protein
interactions, drug targets, protein inhibitors, toxicities and pharmacokinetic properties of
bioactive compounds. The group has also applied machine learning methods as tools for
identifying biomarkers from patients'gene expression data.

Some of the lab's most important achievements include the development of two well-known
web-servers, SVMProt for protein function prediction and Profeat for computing protein
descriptors needed in the study of protein structural, physicochemical and network
properties. These methods and applications have been published in a number of
highly-cited papers in prestigiousjournals as Nucleic Acids Research, Cancer Research,
New Phytologist, Pharmacological Reviews, Drug Discovery Today, and Molecular
Pharmacology.

Dr Qin Chu, an NGS alumni, is part of this team working towards using deep learning
methods for developing new tools to predictprotein function, biomarkers, protein inhibitors,
and toxicity andpharmacokinetic properties of bioactive compounds."

The BIDD
group, with
Prof Chen
(seated) and
Dr Qin Chu
(last row, in
pink)

Hello! This is Qin Chu. Thanks to the NGS scholarship, Iwas able to complete my PhD
journey in the Bioinformatics and Drug Design (BIDD) group, Department of Pharmacy,
Faculty of Science.

My PhD thesis was centred on the bioinformatics of targeted therapeutics and applications
to drug discovery. From the generation of bioactive compounds to pushing out successful
drugs in the market, drug discovery and development process is usually long and expensive.
Under the guidance of my supervisor Prof Chen Yu Zong, I largely focused on the field of
computer aided drug design with the aim to expedite the discovery process and reduce
consumer costs. In particular, I worked on the optimisation of virtual screening methods,
development of databases for therapeutics, as well as analysis and prediction of multitarget
therapeutics using machine learning and bioinformatics methods.

Iam passionate about my research projects and also enjoy sharing them
with other researchers. Ideeply appreciate NGS's generous offer to cover
my expenses in several prestigious international conferences. They are
all fascinating and memorable experiences.

After four years of fulfilling PhD life, I stayed in BIDD for post-doctoral
training. Amidst the big buzz about big data, its applications in precision
medicine and personalized healthcare caught more (cont'd on next page)



(cont'd from previous page) and more attention. Other than probing further along the same
trajectory as my PhD research, I am also working on mining biomarker information from
individual patients and performing advanced analytics for biomarker discovery in order to
facilitate personalized medicine. In light of Singapore's promotion of the "Smart Nation
Program", I believe personalized healthcare will come to fruition in the near future with
huge impact.

Since young, Ihave dreamt of becoming a swordswoman and healer, helping the poor and
the weak. Growing up, I became fully aware that I don't have any martial art skills or
miraculous healing powers. But the computer is my sword. With its help, Iwill be able to
continue the journey to combat those evil diseases and help others!

If you are interested in what my group and I are doing, please check out our website:
http://bidd.nus.edu.sg/group/bidd.htm

Contributedby Prof Chen Yu Zong and Dr Qin Chu

From AI and Robotics to Psychology

Back when I was in NGS doing my PhD, my task was to build j\ÿ|
artificial intelligence into unmanned ground vehicles so that
they can survive and operate autonomously in harsh
environments. It soon became obvious that tackling this as a
pure system integration problem was insufficient. Thus, I
started looking to other disciplines for inspiration, and this
prompted me to look more closely at cognitive science and
psychology. It was a drastic transition that eventually led me
to IHPC, where I am now looking after the Integrative
Psychological Modelling capability group in the Social and
Cognitive Computing department.

Our group's goal is to develop psychologically-plausible
computational models to better understand human
behaviours, preferences and choices. We use these models to buildAI systems that could
interpret and reason about social information in a human-like manner. For instance, when
provided with a brief set of observations about a person, the models can infer other
psychological attributes that the same person is likely to have, by virtue of the input
observations, much like how human beings easily form first impressions about people they
have just met. Though this problem could be tackled as a typical data science problem (i.e.,
training a model to learn input-output patterns), data necessary to do so are not always
readily available. In addition, many of the available techniques are black boxes that do not
afford useful explanations about the structures of the data that emerge (for instance, it is
often difficult to interpret the meanings of the hidden layers andweights
in a neural network model). Instead, our approach is to actually
emulate the manner in which people arrive at these inferences, and
provide psychologically coherent explanations for how these
inferences come about. I
To create these models is a challenging task as it involves taking into A
consideration various underlying psychological and cognitive factors ,

and their variations across individuals. This, as opposed to a
data-driven approach, is a theory-driven one that (cont'don next page)
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(cont'd from previous page) draws upon
contemporary theories in human psychology and
cognition. By combining these theories into an
integrated representation, algorithms could be
developed to manipulate these representations to
generate inferences from the knowledge available
(i.e., the incorporated theories) in the model.

DISCOVER YOUR
VOLUNTEER INCUNATIOI

Currently, these models help drive our
psychographic analysis and behaviour analytics
work, which generally involves interpreting,

understanding, and anticipating people's behaviours on the basis of observable
characteristics about them. Typical use cases are in human resource management,
consumer behaviour understanding, and social media analysis, but we are actively seeking
to apply these models to other domains, such as social services and healthcare. For
instance, recently we developed a recommender system that could figure out the vocational
interests of volunteers and suggest volunteering opportunities that they might be keen to
participate in.

In retrospect, Iwould never have imagined the drastic transition in research direction that
had taken me very far from my original PhD training, but found that it lent me a much broader
perspective that is helpful in my present research. Thus, if perchance you are interested in
this area, but worried about a lack of relevant experience, well, fear not — chances are, the
knowledge and skills you are working hard to acquire right now will enable you to bring fresh
perspectives to this field. (PM me at quekbk@ihpc.a-star.edu.sg if interested!)

Contributedby Dr Quek Boon Kiat
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We're on LinkedIn! Check out the NGSAlumni
profile and keep updated with fellow alumni at this link:

https://www.linkedin.com/groups/5115472 oO
O



https://www.surveymonkey.com/r/NX8M9PH

