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ICCCB 2018 Introduction
Welcome to 2018 2nd International Conference on Computational Chemistry and
Biology (ICCCB 2018) which is sponsored by Hong Kong Chemical, Biological &
Environmental Engineering Society (CBEES), and Biology and Bioinformatics (BBS).
The aim of ICCCB 2018 is to present the latest research and results of scientists
related to Computational Chemistry and Biology. This conference provides
opportunities for delegates of Computational Chemistry and Biology and related
fields to exchange new ideas and application experiences face to face, to
establish business or research relations and to find global partners for future
collaboration. We hope that the conference results constituted significant
contribution to the knowledge in these up to date scientific field.

Papers will be published in the following conference proceeding:

ACM

International

Conference

Proceedings

(ISBN:

978-1-4503-6611-3), which will be archived in the ACM Digital Library,
indexed by Ei Compendex and Scopus, and submitted to be reviewed by Thomson
Reuters Conference Proceedings Citation Index (ISI Web of Science).

Conference website and email: http://www.icccb.org/; icccb-info@cbees.net
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Presentation Instruction
Instruction for Oral Presentation
Devices Provided by the Conference Organizer:
Laptop Computer (MS Windows Operating System with MS PowerPoint and Adobe Acrobat
Reader)
Digital Projectors and Screen
Laser Stick

Materials Provided by the Presenters:
PowerPoint or PDF Files (Files should be copied to the Conference laptop at the beginning of
each Session.)

Duration of each Presentation (Tentatively):
Regular Oral Presentation: about 12 Minutes of Presentation and 3 Minutes of Question and
Answer
Keynote Speech: about 40 Minutes of Presentation and 5 Minutes of Question and Answer
Invited Speech: about 15 Minutes of Presentation and 5 Minutes of Question and Answer

Instruction for Poster Presentation
Materials Provided by the Conference Organizer:
The place to put poster

Materials Provided by the Presenters:
Home-made Posters
Maximum poster size is A1
Load Capacity: Holds up to 0.5 kg

Best Presentation Award
One Best Oral Presentation will be selected from each presentation session, and the
Certificate for Best Oral Presentation will be awarded at the end of each session on December
28, 2018.
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Keynote Speaker Introduction
Keynote Speaker I

Prof. Chanchal K. Mitra
University of Hyderabad, India
Chanchal Kumar Mitra (born November 02, 1950; W Bengal, India) is currently
(2015-2017) an UGC (University Grants Commission, Government of India) Emeritus
Professor at the Department of Biochemistry, University of Hyderabad. He obtained his B.Sc.
(Bachelor of Science) degree from the Presidency College (University of Calcutta) with
Chemistry as the main subject (1969) and his M.Sc. (Master of Science) degree from the same
university in 1971 in Pure Chemistry. He did his doctoral work at the Tata Institute of
Fundamental Research, Bombay (now Mumbai) on computational studies on the
conformations of several aza-nucleosides and received his Ph.D. degree from the University
of Bombay in 1977. He did post doctoral work at the University at Albany (New York, USA)
and University of Lund (Sweden). He joined the University of Hyderabad in 1985 and retired
in 2015. His current research interests are (I) biosensors and (II) modeling of metabolic
pathways. He has a number of publications in the relevant areas which can be found from
https://www.researchgate.net/profile/Chanchal_Mitra/contributions.
Topic: “Kinetic Model of the Biochemical Transporters”
Abstract—We describe the kinetic simulation of a protein assisted (transporters) transport of
ions (univalent cations like Na+ and K+) as well as neutral molecules (glucose for example)
across the biological membrane (phospholipid bilayer) using conventional kinetic model
(Michealis-Menten equation) and an open-source software to simulate the dynamics. We
assume constant electric field within the lipid layer and hence a constant force on the ionic
species being transported. We also consider the free eneregy contribution from the
concentration gradient (and this applies to both charged and neutral species). We ignore the
contribution from the protein due to conformational changes (because little details are
available) although this may possibly be significant. The simulation is carried out using
Octave (https://www.gnu.org/software/octave/) that follows a matlab like syntax. Most of our
results are presented graphically
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Keynote Speaker II

Prof. Weizhong Li
Sun Yat-sen University, China
Weizhong Li, PhD in Bioinformatics, used to work at EMBL-EBI as senior software
engineer, who is now Professor in Zhongshan School of Medicine, Sun Yat-sen University, as
well as the vice-chairman of Guangdong Bioinformatics Society, a member of the editorial
committee of Precision Clinical Medicine. Professor Li is interested in using bioinformatics
technology to tackle problems in precision medicine, such as analysis and integration of
precision big data, bioinformatics workflows and platforms, as well as deep learning methods
to combinedly analyse omic data and medical images. He has published nearly 30
publications with ~5000 SCI citations, including Nucleic Acids Research, Molecular Systems
Biology, PNAS, Bioinformatics etc. Professor Li is in charge of one of the research programs
of National Key R&D Program of China, and he is also funded by the National Natural
Science Foundation of China and the 100 Talent Plan of Sun Yat-sen University.
Topic: “The ncRPheno Platform Prioritizes ncRNA-Disease Associations and Reveals the
Landscape of ncRNAs Dysregulation in Cancers”
Abstract—Noncoding RNAs (ncRNAs) have become a novel class of potential targets and
biomarkers for disease diagnosis, therapy and prognosis. There is a great need of
computational systems for understanding the relationships between ncRNAs and diseases.
Current computational resources lack of platforms to consistently integrate ncRNA-disease
association data, as well as discover and prioritize the associations for biomedical
investigations and applications. To address these challenges, we developed the ncRPheno
platform which not only consistently integrates and annotates ncRNA-disease association data
from 20 manually curated databases, but also discovers new associations by using the disease
parent-child relationships in EFO. Moreover, we described the comprehensive landscape of
ncRNAs dysregulation associated with 22 cancer types in ncRPheno. Finally, ncRPheno
provides an efficient scoring model based on novel evidential metrics to prioritize and
interpret the associations, as well as user-friendly novel visualizations of disease-tree and
wordcloud to enable exploration and application of ncRNA-disease association data.

-7-

2018 CBEES-BBS HONG KONG CONFERENCE

Keynote Speaker III

Prof. Qiang Fang
Shantou University, China
Qiang Fang received his Ph.D degree in biomedical engineering from Monash University,
Melbourne, Australia, in 2000. He joined RMIT University, Melbourne, Australia in 2002 as
a permanent academic staff. Later he was promoted to a senior lecturer. During his 15 years
of tenure at RMIT, Dr. Fang had served at various roles such as program leader, director of
international collaboration, acting head of department, and faculty IT committee member. Dr.
Fang also led a research team working on wearable and implantable technologies applicable
to rehabilitation and neurosciences at RMIT. Prof. Fang joined Shantou University in June
2017 as the founding chair of Shantou University’s biomedical engineering department. The
total research fund that Dr. Fang had been granted exceeds US$ 3 million. He has published 4
book chapters, 40+ journal papers and 70+ peer-reviewed conference papers. Dr. Fang
supervised more than 30 Ph.D. and master by researcher candidates and holds 7 Chinese
patents as the major inventor. Dr. Fang’s major research interests include intelligent and
miniaturized medical instrumentation, wearable and implantable body sensor network, and
pervasive computing technologies, which can be utilized for rehabilitation medicine and
neurology.
Topic: “A 3-Tier Tele-Rehabilitation System for Home Based Post-Stroke Limb Function
Assessment and Recovery”
Abstract—Stroke is a cerebrovascular disease that can result in death or severe body function
damage and it is very common among elderly. In recent years, due to population aging and
change of life style, the number of stroke incidents in China has increased dramatically with 3
million more new patients every year. While the demand for rehabilitation service in China is
huge, the current rehabilitation resource is simply not able to cope with this ever-increasing
number of patients. In this presentation, we report a specially designed telerehabilitation
system that provided rehabilitation related services to 60 home based stroke patients sparsely
located in Jiaxing, China. This telerehabilitation system consists of a limb motion tracking
system using wearable sensor network and a serve-side rehabilitation information system. The
motion tracking sub-system utilizes an inertia measurement unit (IMU) based body sensor
network to collect patient’s kinematic data during the training session and use a client-side
module which processes the training data for performance evaluation and training
management as well as provides instruction and feedback to the patient. This rehabilitation
information system is a platform implemented using a combination of Windows Server 2003,
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Apache, PHP and MySQL and serves as a bridge between the patients and the
doctors/therapists. A few machine learning algorithms such as extreme learning machine
(ELM), support vector machine (SVM) and neuro-fuzzy inferencing were implemented at the
server-side to perform training motion recognition and stroke recovery stage classification. A
classification accuracy of 92.6% is achieved for automatic motion recognition. The system
has been deployed in rural Jiaxing area to serve 60 stroke patients. Each patient registered in
this pilot study received a 6-month long home based training program supported by this
tele-rehabilitation system. The end rehabilitation results assessed by professional
rehabilitation doctors indicate that this intelligent tele-rehabilitation system can significantly
reduce the cost and effort for both patients and rehab clinicians while maintaining satisfactory
quality and effectiveness in terms of rehabilitation training outcome
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Keynote Speaker IV

Assoc. Prof. Manoj R. Tarambale
Marathwada Mitra Mandal’s College of Engineering, India
Prof. Manoj R. Tarambale has completed graduation in Electrical Engineering from
BVCOE, Pune-43, University of Pune in 1992, post-graduation of Engineering in Control
System from WCOE, Sangli, Shivaji University, Kolhapur and completed research work from
PACIFIC University, Udaipur, India in the field of Biomedical Engineering. He has one year
industrial experience and twenty five years engineering courses teaching experience. At
present, he is working as Associate Professor of Electrical Engineering Department of
Marathwada Mitra Mandal’s College of Engineering, S. P. Pune University, Pune - 411007,
India. He has published more than seventeen papers in prestigious International Journals and
in International Conferences. He has got ―Most Excellent Paper Award‖ and ―Inter Science
Scholastic Young Investigator Award‖ for his technical papers published. His main research
interests are in the field of Control System, Bio-Medical Image Processing / Instrumentation,
Bio-sensors, use of Artificial Intelligence in Disease Detection and Electrical Engineering. He
is giving an important contribution in implementing various early detection cancer technique
projects through Bio-Medical Image Processing. He has also done two consultation projects
for the reputed industries. He is a member various technical societies such as IE India, ISTE
India, IEEE (CSS), QCFI, ISRD, IAENG etc. Presently, he is acting as a ―President of Indian
Region‖ for the Chapter of CBEES, Hong Kong for their technical and scientific activities.

Topic: “An Engineering Approach - Cancer Detection Using Image Processing
Technique”
Abstract—Image processing tool and artificial intelligence using machine intelligence are
becoming famous day by day in the field of diagnosis of medical diseases / problems. One of
the fields is a cancer detection. Lung cancer is one of the major cause of death in all types of
cancer. The process of cancer detection utilizes radiography images such as X-ray, CT scan,
MRI etc. An engineering approach of lung cancer detection particularly from chest X-ray
involve steps such as image pre-processing, segmentation, feature extraction and
classification of tumor in to benign and malignant by using machine intelligence. Image
processing engineering approach will act as second opinion to help the doctor to take correct
decision in short span of time with accurately by avoiding unnecessary biopsy and costly
- 10 -
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medical testing procedures before conformation of cancer. Speech will contain a case study of
various actual image processing and other procedures used in detection of lung cancer using
software developed from X-ray image. A CAD (Computer Assisted Detection) system utilizes
software developed on the inexpensive simple PC.
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Keynote Speaker V

Prof. Yuan-Ting Zhang
City University of Hong Kong, Hong Kong
Prof. Yuan-Ting Zhang is currently the Chair Professor of Biomedical Engineering at City
University of Hong Kong. He was the Sensing System Architect in Health Technology at
Apple Inc., California, USA in 2015. He was the founding Director of the Key Lab for Health
Informatics of Chinese Academy Sciences (2007-2018). Professor Zhang dedicated his
service to the Chinese University of Hong Kong from 1994 to 2015 in the Department of
Electronic Engineering, where he served as the first Head of the Division of Biomedical
Engineering and the founding Director of the Joint Research Center for Biomedical
Engineering. Prof. Zhang was the Editor-in-Chief for IEEE Transactions on Information
Technology in Biomedicine. He served as Vice Preside of IEEE EMBS, Technical Program
Chair of EMBC’98, and Conference Chair of EMBC’05.Prof. Zhang is currently the
Editor-in-Chief for IEEE Reviews in Biomedical Engineering, Chair of 2018 Gordon
Research Conference on Advanced Health Informatics, Chair of the Working Group for the
development of IEEE 1708 Standard on Wearable Cuffless Blood Pressure Measuring
Devices, and Chair of 2016-2018 IEEE Award Committee in Biomedical Engineering. Prof.
Zhang's research interests include cardiovascular health informatics, unobtrusive sensing and
wearable devices, neural muscular modeling and pHealth technologies. He was selected on
the 2014, 2015, 2016 and 2017 lists of China’s Most Cited Researchers by Elsevier. He won a
number of international awards including IEEE-EMBS best journal paper awards,
IEEE-EMBS Outstanding Service Award, IEEE-SA 2014 Emerging Technology Award. Prof.
Zhang is elected to be IAMBE Fellow, IEEE Fellow and AIMBE Fellow for his contributions
to the development of wearable and m-Health technologies.
Topic: “Health Engineering: MINDFUL Design of Wearable Devices”
Abstract—To be added.
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Invited Speaker Introduction
Invited Speaker I

Assoc. Prof. Yi Guo
Fudan University, China
Yi Guo, Ph.D., Associate Professor, Department of Electronic Engineering, Fudan University.
Her research field is artificial intelligence in medical image processing and analysis. She has
authored over 50 publications in leading international journals and conferences and issued
patents in the areas of medical image analysis and computer-aided diagnosis. Her research
work has received grant funding from the National Natural Science Foundation of China and
the Science and Technology Commission of Shanghai Municipality. She has been the
recipient of a number of awards for both research as well as teaching, including the Nature
Science Award of Shanghai, China (2015), the Excellent Invention Award of Shanghai, China
(2009) and Dean Award for Excellence in Research Performance of Fudan University (2015).

Topic: “Key Techniques in Radiomics and Their Clinical Applications”
Abstract—Radiomics refers to the extraction and analysis of large amounts of advanced
quantitative imaging features from medical images for the purpose of screening, diagnosis,
treatment, and evaluation of serious diseases. By extending radiomics to ultrasound images, it
is of great value to early diagnosis and prognosis prediction. In this talk, we firstly illustrate
the principle of radiomics and its differences with traditional medical image analysis. Then,
concentrating on robustness problem in multi-center validation, a novel reproducibility
method of quantitative high-throughput BI-RADS features extracted from ultrasound images
of breast cancer and a new MR images normalization method in brain tumors are presented.
Finally, we will introduce its clinical application in the precision diagnosis of breast tumor,
thyroid tumor and brain diseases.
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Brief Schedule of Conference
Day 1

December 27, 2018 (Thursday)
Venue: Lobby of Regal Oriental Hotel (富豪东方酒店)
Arrival Registration
10:00-16:00
December 28, 2018 (Friday) 09:00-18:25
Morning Conference (Meeting Room II)
09:00-09:05 Opening Remarks (Prof. Weizhong Li)
09:05-09:50 Keynote Speech I (Prof. Chanchal K. Mitra)
09:50-10:35 Keynote Speech II (Prof. Weizhong Li)
10:35-11:00 Coffee Break & Group Photo
11:00-11:45 Keynote Speech III (Prof. Qiang Fang)
11:45-12:30 Keynote Speech IV (Assoc. Prof. Manoj R. Tarambale)
Lunch: 12:30-13:30 (Restaurant)

Day 2

Afternoon Conference (Meeting Room II)
13:30-14:15 Keynote Speech V (Prof. Yuan-Ting Zhang)
14:15-14:35 Invited Speech I (Assoc. Prof. Yi Guo)
Session 1: 14:35-16:20
Topic: ―Health Informatics and Biosignal Processing‖--7 presentations
Coffee Break: 16:20 -16:40
Session 2: 16:40-18:25
Topic: ―Molecular Biology and Computing‖--7 presentations
Poster Session: 9:00-18:25 (Venue: Meeting Room II)
18:30-20:00 Dinner (Restaurant)

Note:
(1) Please arrive at the Conference Room 10 minutes before the session begins to upload PPT into the
laptop.
(2) The registration can also be done at any time during the conference.
(3) The organizer doesn’t provide accommodation, and we suggest you make an early reservation.
(4) One Best Oral Presentation will be selected from each oral presentation session, and the
Certificate for Presentation will be awarded at the end of each session on December 28, 2018.

Let’s move to the session!
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Session 1
Tips: The schedule for each presentation is for reference only. In order not to miss your presentation,
we strongly suggest that you attend the whole session.

Afternoon, December 28, 2018 (Friday)
Time: 14:35-16:20
Venue: Meeting Room II
Topic: “Health Informatics and Biosignal Processing”
Session Chair: Assoc. Prof. Jiang Gui

Detection of Central Sleep Apnea Based on a Single-Lead ECG
Phan Duy Hung
FPT University, Vietnam

H0006
Session 1
Presentation 1
(14:35-14:50)

H0020

Abstract—Central sleep apnea (CSA) is a sleep-related disorder in which
breathing is either diminished or absent, typically for 10 to 30 seconds,
intermittently or in cycles. CSA is usually due to an instability in the
body's feedback mechanisms that control respiration. Central sleep apnea
can also be an indicator of Arnold–Chiari malformation. Therefore,
various attempts have been made to produce a monitoring system for
automatic Central sleep apnea scoring to reduce clinical efforts. This
paper describes a system that can identify Central sleep apnea by means
of a single-lead ECG and a Multilayer Perceptron network (MLP).
Results show that a minute-by-minute classification accuracy of over
83% is achievable.
Non-Invasive Physiological Signal Acquisition System for Ward
Monitoring
Guo Jian, Chen Yuhang, Wang Lirong and Chen Xiaohe
Shanghai University, China

Session 1
Presentation 2
(14:50-15:05)

Abstract—The article describes a non-invasive physiological signal
acquisition system based on Ballistocardiography technology, which is
applied to the ward monitoring scene to assist medical staff and reduce
work consumption. The overall structure of the signal acquisition system
and the key signal processing circuit are described in detail. Since the
design system uses an array sensing front end, signal crosstalk between
- 15 -
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multiple channels becomes an obvious problem. In this work, the signal
noise analysis and design of the sampling part of the acquisition system
is carried out, and an effective measures are taken to reduce the signal
crosstalk between the channels. Considering the application requirements
in the ward, the electrostatic discharge (ESD) immunity design of the
acquisition system was designed and passed the test of relevant standards
(IEC60601-1-2).
Breast Cancer Prediction Using Spark MLlib and ML Packages
Phan Duy Hung, Tran Duc Hanh and Vu Thu Diep
FPT University, Vietnam

H0008
Session 1
Presentation 3
(15:05-15:20)

Abstract—Nowadays, Machine Learning has been applied in variety
aspects of life especially in health care. Classifications using Machine
learning has been greatly improved in order to make predictions and to
support doctors making diagnoses. Furthermore, human lives are
changing with Big Data covering a wide of array of science knowledge
and with Data Mining solving problems by analyzing data and
discovering patterns in present databases. The prediction process is
heavily data driven and therefore advanced machine learning techniques
are often utilized. In this paper, we will take a look at what types
experiment data are typically used, do preliminary analysis on them, and
generate breast cancer prediction models - all with PySpark and its
machine learning frameworks. Using a database with more than a
hundred sets of data gathered in routine blood analysis, the accuracy
rates of detection and classification are about 72% and 83% respectively.
Optical Phantom Simulating Skin Pigmentation and its Application in
Development of Skin Pigmentation Analyzing System
Hyunseon Yu, J. Im, C. Jo, J. Park and B. Jung
Yonsei University, South Korea

H0011
Session 1
Presentation 4
(15:20-15:35)

Abstract—Because excessive animal experiments and clinical trials
cause ethical issue and risks regardless of cost, the importance of the
optical tissue phantom (OTP) simulating skin tissue has been emerged in
biomedical optics. OTP has been used to investigate the light propagation
in the tissue, to optimize the optical system performance, and to perform
the in-vitro experiments. Although there are various studies to diagnose
the skin pigmentation (SP), some of them may have limitation to
characterize the depth and density of SP. It is important to discriminate
depth of SP because it may indicate the level of diseases. This study aims
to fabricate OTP simulating biological tissues and to show its feasibility
in development of the optical system. OTP was fabricated to simulate the
various depths of SP and its effectiveness was evaluated by using the
- 16 -
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cross-polarization imaging based on skin pigmentation analyzing system.
In the near future, OTP simulating optical properties of human skin may
be potential tool for studying human skin diseases. Also, the
cross-polarization imaging system may be partially effective in the
optical diagnostic field.
Investigation on Heat and Mass Transfer in a Dialyzer Membrane Model
for the Development of Dialysate Temperature Controller
Mohamed Haroon Abdul Jabbar, Anandan Shanmugam. S and Poi
Sim Khiew
University of Nottingham Malaysia Campus, Malaysia

H0017
Session 1
Presentation 5
(15:35-15:50)

Abstract—During standard hemodialysis (HD), there is tendency for a
rise in body temperature, which can possibly cause life-threatening
complications. The analysis of thermal energy exchange in a dialyzer can
be significant to provide constant body temperature, which can
necessitate the development of an effective temperature controller. In this
paper, the main aim is to evaluate the heat transfer that takes place in a
dialyzer model during HD and a Polyflux 210H dialyzer membrane
model was developed using COMSOL Multiphysics® software. The
clearance rate of toxins was computed and validated for various blood
flow rates. Then the heat transfer physics was added to investigate the
effect of heat transfer taking place in the dialyzer. The clearance rates
show significant improvement (<5% error) compared to previous
published work (>11.7% error) and a strong agreement with the
manufacturer’s data. The model exhibited a trend in temperature profile
across the dialyzer membrane and the blood temperature has decreased
up to 1.15°C using cool dialysate settings. The dialyzer acts as a heat
exchanger during HD. Our study reveals the temperature changes taking
place in the dialyzer, which necessitates a system to control and regulate
the dialysate temperature to compensate for this heat loss.
Proposed Battlefield Simulator Using GPU
S. M. Chaware and Omkar Udawant
Savitribai Phule Pune University, India

H0004
Session 1
Presentation 6
(15:50-16:05)

Abstract—Battlefield is an area where you cannot predict the attacking
situation from an opposition. The situation may become worse when the
enemy tankers may attack from various position and we will not enough
get chance to think about our security. If by any mean we can analysis
the situation of battling, we can easily decide the attacking strategy
against any attack. This entire environment may simulate through a
simulator where we can decide to attack and defend ourselves.
In this paper, we had proposed a battlefield simulator which helps in
eliminating manual efforts of artillery testing and the demonstration cost
- 17 -
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required for the same. This simulator takes parameters such as type of
artillery to be tested, environmental conditions and strategic planning.
Damage caused by the artillery is calculated using physics formulae
designed for achieving actual results. We had compared the situation
with CPU and GPU processor and found that GPU is must faster than
CPU and gives more accuracy.
The Optimal Number and Distribution of Channels in Mental Fatigue
Classification Based on GA-SVM
Yinhe Sheng, Kang Huang, Liping Wang and Pengfei Wei
Shenzhen Institutes of Advanced Technology Chinese Academy of
Sciences, China
Xi'an Jiaotong University, China

H0023
Session 1
Presentation 7
(16:05-16:20)

Abstract—Mental fatigue is closely related to our daily life and work, a
considerable number of studies have achieved good results in quantifying
and predicting them. Although some studies have achieved a high
accuracy by using only a single channel, and a few have explored the
optimal solution for feature and channel selection. However, detailed
research of optimally setting the electrodes position and determining the
number channels are rarely seen. In this study, by designing a novel
genetic operator and applying the GA-SVM model, we compared the
maximum number of optimal channels and their distributions. The result
suggests that the classification accuracy almost reaches its optimum
(94.0±5.3 %) when the maximum number of channels reaches 5, and is
not affected by the epoch length. The whole brain optimal channels
topographic map analysis shows that the optimal channels are mainly
distributed in the prefrontal, occipital and temporal lobes, while hardly
any is located in the parietal lobe, which indicates that the mental fatigue
induced by visual search task characterized similarly among different
individuals and highly task-related.

Coffee Break
16:20-16:40
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Session 2
Tips: The schedule for each presentation is for reference only. In order not to miss your presentation,
we strongly suggest that you attend the whole session.

Afternoon, December 28, 2018 (Friday)
Time: 16:40-18:25
Venue: Meeting Room II
Topic: “Molecular Biology and Computing”
Session Chair: Assoc. Prof. Manoj R. Tarambale
Identification of Microbiome Interaction Network Based on Multiclass
Nonhomogeneous Ising Model
Jiang Gui, Jie Zhou, Annie Hoen and Margaret Karagas
Dartmouth College, USA

H0010
Session 2
Presentation 1
(16:40-16:55)

Abstract—For microbiome data, there are typically the following
features. (1) The data is sparse across taxa;(2) The data has huge
variation across the individuals. (3) The data is high-dimensional.; (4)
Within the given taxa. the observation also is sparse. Altogether these
features pose a huge challenge for us to establish effective statistical
model in order to gain insight into these data. Common approaches
include pooling all the sparse taxa together and formed a composite taxa
which is not sparse any more or classifying the observations into two
category, according to whether it is zero or not. Based on these
transformed binary observations, they apply Ising model to define the
network. In this work, we use a different method to find the pattern
hidden in the data. Such method decreases the degree of data, while
increases the degree of model. Specifically, Our approach consists two
steps. In the first step, the original count data of the taxa will be
transformed into categorical data, which will leave us a high-dimensional
multiclass Ising model. Based on the conditional distribution for the
multiclass Ising model, in the second step, the high-dimensional group
logistic regression are employed to explore the possible interaction
across the different taxa. We will use simulation to demonstrate that this
approach can effectively deal with the obstacles mentioned above. We
will also apply it to New Hampshire Birth Cohort Study to identify gut
microbiome Interaction Network for infants.
- 19 -
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Screening Feasibility and Comparison of Deep Artificial Neural
Networks Algorithms for Classification of Skin Lesions
Andre P. Santos, R M Sousa, M H G Bianchi, E Cordioli and L A Silva
Hospital Israelita Albert Einstein, Brazil

H0019
Session 2
Presentation 2
(16:55-17:10)

Abstract—Deep convolutional neural networks (CNNs) have proven its
potential for many tasks related to object identification and classification.
This study aims to show the performance of several convolutional neural
networks architectures applied to the diagnosis and screening of skin
lesions in patients using different training techniques: Random weights
initialization, feature extraction and extending model. A dataset of 1000
clinical images proven by biopsy or consensus among specialists were
the examples applied at the various architectures which were end-to-end
trained from images directly, using only pixels and disease labels as
inputs. The predictions provided from the models intended to claim
whether the lesion could be treated by doctors with images only on a
teledermatology approach or if it is necessary to prescribe a biopsy or
referral to a face-to-face consultation. The model can also tell the
urgency of the case and the group of diseases which that lesion belongs
to. Performances of deep neural networks in all proposed tasks
demonstrated that artificial intelligence has the potential to perform the
screening of skin lesions with a level of competence comparable to
dermatologists. It is projected 6.3 billion signatures of smartphone by the
year 2021 [38]. Therefore, deep neural networks incorporated in mobile
devices can amplify the reach of dermatologists outside their offices
providing universal low-cost access to dermatological diagnostics.
DNA Computing Sequence Design Based on Bacterial Foraging
Algorithm
Jiankang Ren and Yao Yao
Dalian University of Technology, China

H2004
Session 2
Presentation 3
(17:10-17:25)

Abstract—Since the quantity and quality of DNA sequence directly
affect the accuracy and efficiency of computation, the design of DNA
sequence is critical to DNA computing. In order to improve the reliability
of DNA computing, there is a rich literature targeting at making DNA
sequences specifically hybridize at a lower melting temperature, no
non-complementary bases pairs or mismatch hybridization in the
reformed double helix. However, most of them are not good enough to
control the melting temperature, because DNA sequence design problem
under the constraints of hamming distance, secondary structure,
molecular thermodynamic is known to be NP-hard. For the sake of
achieving the lower and similar melting temperature for each DNA
sequence, we proposed a DNA sequence coding method based on
Bacterial Foraging Algorithm (BFA). An evaluation criterion is
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particularly proposed to assess the quality of DNA sequence in the
optimization process. With BFA, high-quality DNA strands are replicated
to avoid the participation of inferior strands in the operation.
Experiments show our proposed approach significantly outperforms
existing methods in terms of continuity and melting temperature.
Genomic Comparison of Four Metapneumovirus Strains Using Decision
Tree, Apriori Algorithm, ClustalW, and Phylogenetic Reconstruction
Sangwu Lim and Taeseon Yoon
Hankuk Academy of Foreign Studies, South Korea

H0002
Session 2
Presentation 4
(17:25-17:40)

Abstract—Human metapneumovirus has persistently been the leading
causative agent of acute respiratory infections in young children and the
elderly worldwide. The respiratory tract illness caused by HMPV yields
fatal levels of morbidity and mortality rate in young children under five
and the immunocompromised. To study the genetic structure of HMPV,
this paper conducts a genomic analysis of the nine genes (N, P, M, F,
M2-1, M2-2, SH, G, and L) of human metapneumovirus subtype A1, A2,
B1, and B2. Through multiple sequence alignments, decision tree,
Apriori algorithm, and phylogenetic reconstruction, this paper
investigates the genome-wise discrepancy and the protein-wise
discrepancy between different HMPV strains. The results of the
experiment indicate that the four HMPV subtypes show high similarity
while displaying distinct attributes. The role of glycoprotein (G) and
small hydrophobic protein (SH) are found to display the most variance
among the four subtypes. The Apriori algorithm shows that amino acid
serine and lysine are the most frequent among the four subtypes. Hence,
the role of glycoprotein and small hydrophobic protein and the
contribution of amino acids serine and lysine to the nine polypeptides are
suggested as a future research.
A Study on Optimizing MarkDuplicate in Genome Sequencing Pipeline
Qi Zhao
University of California, USA

H0014
Session 2
Presentation 5
(17:40-17:55)

Abstract—MarkDuplicate is typically one of the most time-consuming
operations in the whole genome sequencing pipeline. Picard tool, which
is widely used by biologists to sort reads in genome data and mark
duplicate reads in sorted genome data, has relatively low performance on
MarkDuplicate due to its single-thread sequential Java implementation,
which has caused serious impact on nowadays bioinformatic researches.
To accelerate MarkDuplicate in Picard, we present our two-stage
optimization solution as a preliminary study on next generation
bioinformatic software tools to better serve bioinformatic researches. In
therst stage, we improve the original algorithm of tracking optical
duplicate reads by eliminating large redundant operations. As a
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consequence, we achieve up to 50X speedup for the second step only and
9:57X overall process speedup. At the next stage, we redesign the I/O
processing mechanism of MarkDuplicate as transforming between
on-disk genomele and in-memory genome data by using ADAM format
instead of previous SAM format, and implement cloud-scale
MarkDuplicate application by Scala. Our evaluation is performed on top
of Spark cluster with 25 worker nodes and Hadoop distributed le system.
According to the evaluation results, our cloudscale MarkDuplicate can
provide not only the same output but also better performance compared
with the original Picard tool and other existing similar tools. Specically,
among the 13 sets of real whole genome data we used for evaluation at
both stages, the best improvement we gain is reducing runtime by 92
hours in total. Average improvement reaches 48:69 decreasing hours.
Machine Learning to Predict Molecular Interactions
Jia Lin Cheoh, Yen Bui and Lyudmila Slipchenko
Purdue University, USA
H2003
Session 2
Presentation 6
(17:55-18:10)

Abstract—Machine learning has been playing a critical role in predicting
molecular interactions. In drug discovery, being able to predict
interactions of the compounds that would best bind with a particular
structure quickly is extremely crucial as it saves experimental time and
resources. In this piece of research, we design a machine learning model
that will enable us to predict the interactions between the donors and
acceptors that best fit the hydrophobic or non-hydrophobic regions of the
compounds. We also take advantage of neural network to predict the
reactions between associated compounds to give us more precise
insights.
In-Silico Discovery of Novel Nanoporous Materials Using Topological
Data Analysis
Yongjin Lee and Berend Smit
ShanghaiTech University, China

H3001
Session 2
Presentation 7
(18:10-18:25)

Abstract—Nanoporous materials are of great interest in applications
ranging from gas separation and storage, to catalysis. In each case one
would like to tailor-make a material that is optimal for that particular
application. The chemistry of these materials allows us to obtain an
essentially unlimited number of new materials. Indeed, in recent years
the number of published synthesized nanoporous materials has grown
exponentially. Yet, this growth is exceeded by the number of predicted
structures, giving us libraries of millions of potentially interesting new
materials. This sheer abundance of structures requires novel techniques
from big-data research to shed light on the existing libraries, as well as to
facilitate the search for materials with optimal properties. In most
applications of nanoporous materials the pore structure is as important as
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the chemical composition as a determinant of performance. For example,
one can alter performance in applications like carbon capture or methane
storage by orders of magnitude by only modifying the pore structure. For
these applications it is therefore important to identify the optimal pore
geometry and use this information to find similar materials. However, the
materials’ language to identify materials with similar pore structures, but
different composition, has not been sufficiently developed. In this talk, I
will present development of a pore recognition approach to quantify
similarity of pore structures and classify them using topological data
analysis which is a field of big-data analysis that builds on techniques
from algebraic topology. I will show that our approach successfully
allows us to identify materials with similar pore geometries, and to
screen for materials that are similar to given top-performing structures
for methane storage, carbon capture, and several gas separation
applications. Using methane storage application as a case study, it will be
explained that materials can be divided into topologically distinct classes
and that each class requires different optimisation strategies.
Furthermore, I will present effectiveness of our approach for managing
nanoporous materials databases and improving their diversity, which
would open the possibility of discovering unexplored space of
nanoporous materials.
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Poster Session
December 28, 2018 (Friday)
Time: 9:00-18:25
Venue: Meeting Room II
Identification of Genome-Wide Targets of NRF1 under Hypoxia
Condition Using ChIP-seq
Dan Wang, Xueting Wang, Yapeng Lu and Li Zhu
Nantong University, China

H1003
Poster 1

H0022
Poster 2

Abstract—Oxygen is essential for almost all animal life that serves as a
key substrate in cellular metabolism and bioenergetics. In a variety of
physiological and pathological states, organisms encounter insufficient
O2 availability, or hypoxia. Consequently, organisms have evolved a
number of mechanisms to rapidly adapt to hypoxia. Mitochondria serve
as metabolic hubs in the cell and are intimately linked with the adaptive
response to hypoxia. Nuclear respiratory factor 1 (NRF1) functions as a
key transcription factor linked to machinery in mitochondrial biogenesis,
mitochondrial respiration, mitochondrial DNA transcription and
replication. Herein, we performed a genome-wide ChIP-seq for NRF1
under hypoxic condition. Overall, we identified 3221 highly stringent
ChIP-Seq peaks on protein-coding genes by hypoxic stimulus. Gene
ontology analysis of the protein coding genes revealed a number of
relevant transcriptional programs regulated by NRF1 related to nervous
system development, neurogenesis, generation of neurons. Furthermore,
some genes located in the core pathways related to long−term
potentiation. Finally, we validated several genes belonging to these
programs by qPCR. These results suggest a logical hypothesis that
aberrant regulation of NRF1 by hypoxia and its targets might contribute
to the disorders of the nervous system.
Biotable: A Tool to Extract Semantic Structure of Table in Biology
Literature
Daipeng Luo, Jing Peng and Yuhua Fu
Wuhan University of Technology, China
Abstract—The publication of biological literature increasing year by
year. And the important information in biomedical articles may only
appear in tables. However, research on information extraction from
tables is rare. Nowadays, there are two ways to do table mining. The first
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way is that researchers convert the document to HTML format, but the
performance of conversion is terrible. The second way is that researchers
use documents in XML format directly, but the number of XML
documents are limited. To solve this problem, we propose Biotable, a
tool for mining biological tables in PDF documents. We use the concept
of Connected Value to locate the table boundary and locate each cell after
converting each page of the PDF into a picture. In the analysis of the
table header field, we convert all the heterogeneous table headers into
one row. Then we will have better understanding of the semantics of each
column. Based on Biotable and the pipeline QTLMiners proposed, we
performed a table mining experiment on QTLMiner's dataset. The
precision value of the table detection is 98.12% and the recall value of
table detection is 93.14%. The recall value of QTL statements is 86.53%.
The Effect of Machine Learning Algorithms on Metagenomics Gene
Prediction
Amani Al-Ajlan and Achraf El Allali
King Saud University, Saudi Arabia

H0018
Poster 3

Abstract—The development of next generation sequencing facilitates the
study of metagenomics. Computational gene prediction aims to find the
location of genes in a given DNA sequence. Gene prediction in
metagenomics is a challenging task because of the short and fragmented
nature of the data. Our previous framework minimum redundancy
maximum relevance - support vector machines (mRMR-SVM) produced
promising results in metagenomics gene prediction. In this paper, we
review available metagenomics gene prediction programs and study the
effect of the machine learning approach on gene prediction by altering
the underlining machine learning algorithm in our previous framework.
Overall, SVM produces the highest accuracy based on tests performed on
a simulated dataset.
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Conference Venue
Regal Oriental Hotel (富豪东方酒店)
Address: 30-38 Sa Po Road, Kowloon City, Hong Kong (香港九龙城九龙城沙浦道30-38号)
Website: https://www.regalhotel.com/regal-oriental-hotel/en/home/home.html

Regal Oriental Hotel is the only full-service hotel located in the heart of Hong Kong’s
heritage district Kowloon City, famous for authentic Hong Kong-style cuisine, and
neighbouring the world-class Kai Tak Cruise Terminal. The hotel is easily accessible to all
major transport links, shopping arcades, restaurants and tourist attractions, including Kowloon
City Plaza, Festival Walk, MegaBox and the Ladies’ Market in Mong Kok, and is within
walking distance of the historic Kowloon Walled City Park.
Contact Methods:
Account Manager: Karen Cheung (ROH)
Contact Email: roh.csco@regalfnb.com
Tel.: (852) 2718 0333
Note: The registration fee does not cover the accommodation. It is suggested that you should
do an early reservation.
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