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Part I Abstracts of Plenary Speeches
Plenary Speech 1: Detection of Carotid Artery Stenosis by Passive and Active Medical Infrared
Thermal Imaging
EYK Ng
School of Mechanical & Aerospace Engineering, Nanyang Technological University, Singapore
Email: MYKNG@ntu.edu.sg
Abstract. Unlike passive infrared (IR) thermal imaging/thermography, where no external stimulation
is applied, active dynamic thermography (ADT) results in a high contrast thermal image. In ADT,
transient thermal images of the skin surface are captured using an IR thermal camera while the skin
surface is stimulated externally, followed by a recovery phase. Upon the application of external
stimulation, the presence of stenosis in the carotid artery is expected to differ the recovery rate of the
external neck skin surface from the case with no stenosis. In this prospective study, using an external
cooling stimulation, the ADT procedure was performed on a total of 54 (N) samples (C: N=19, 0%
stenosis; D1: N=17, 10%-29% stenosis; D2: N=18, ≥30% stenosis using Duplex Ultrasound).
Analyzing the ADT sequence with a parameter called tissue activity ratio (TAR), the samples were
classified using a cut-off value: C versus (D1+D2) and (C+D1) versus D2. As the degree of stenosis
increases, the value of the TAR parameter depreciates with a significant difference among the sample
groups (C:0.97±0.05, D1:0.80±0.04, D2:0.75±0.02; p<0.05). Under the two classification scenarios,
classification accuracies of 90% and 85%, respectively, were achieved. This study suggests the
potential of screening CAS with the proposed ADT procedure.
Plenary Speech 2: Interaction of Protein Aggregates with Biological Membranes: A Key Event in
Neurodegenerative Diseases. From Basic Science to Clinical Trials
Fabrizio Chiti
Department of Experimental and Clinical Biomedical Sciences, Section of Biochemistry, University
of Florence, Italy
Email: fabrizio.chiti@unifi.it
Abstract. Alzheimer’s and Parkinson’s diseases are neurodegenerative conditions affecting ca. 50
million people worldwide, and discovering effective treatments is therefore a medical emergency.
These currently incurable conditions are characteristically associated with the aberrant deposition of
proteinaceous aggregates in the brain, and formation of metastable intermediates known as protein
misfolded oligomers thought to play a seminal role in their aetiology. The proteins involved are the
amyloid peptide (A) and -synuclein in Alzheimer’s and Parkinson’s diseases, respectively.
I will describe a key event in such diseases, that is the interaction of protein aggregates with the
membranes of neurons and how such interaction initiates a cascade of events culminating in neuronal
dysfunction. I will also describe how steroid polyamines (or aminosterols) can target efficiently this
interaction with a protective outcome. Indeed, steroid polyamines isolated from the entrails of sharks,
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namely squalamine and trodusquemine, have the ability to modulate the conversion of these two
soluble proteins in nuclei to initiate the process of amyloid fibril formation and act also on secondary
nucleation. They also have the ability to displace toxic oligomers from the cell membrane of cultured
cells and lipid bilayers of reconstituted liposomes. These effects are mirrored in C. elegans animal
models expressing A or -synuclein and on the basis of this evidence clinical trials have started
with promising results. Hence, based on an array of results at the physicochemical, molecular,
cellular, animal model and clinical levels I will show how these natural products offer promising
opportunities for chronic treatments for these progressive conditions.
Plenary Speech 3: Spontaneous Neurological Recovery following Traumatic Spinal Cord Injuries
Wagih Shafik El Masri(y) FCCS Ed, FRCP
Keele University, Staffordshire, UK
Email: bellstonehse@btinternet.com
Abstract. Traumatic spinal cord injuries (TSCI) are potentially lethal and life-changing events from
the resulting medical, physical, psychological, social, financial, vocational, environmental &
matrimonial effects. The combination of consequent paralysis, generalised physiological impairment,
multi-system malfunction, multiple disabilities, wide range of potential complications, sensory
impairment together with the non-medical effects impose challenges to patients, carers and clinicians.
Early prediction of neurological recovery is important to patients and relatives especially during the
early stages following injury.
Spontaneous Neurological Recovery is common following traumatic spinal cord damage and is
predictable. The neurological recovery can be either local or for long distances below the level of
injury. The extent of the recovery depends on the force or impact and the degree of damage to the
spinal cord to cause a complete or an incomplete injury.
Spontaneous Neurological recovery does not depend on the method of management of the injured
spine. Interventions on the injured spine by inexperienced teams of professionals can be more
damaging to the spinal cord than useful. The quality of Management of the malfunctioning systems
of the body to prevent complications that can further damage the injured spinal cord
non-mechanically is at least as important as the prevention of damage from interventions.
The positive and negative prognostic indicators of neurological recovery, its extent and the factors
that enhance, prevent or cause neurological deterioration in patients with complete and incomplete
cord damage will be discussed.
I will demonstrate the value of simultaneous Active Physiological Conservative Management
(APCM) of the injured spine together with the multi-system physiological impairment and
malfunction in achieving optimum neuro-functional recovery as well as the prognostic indicators of
the local recovery of patients who remain paralysed and the distal recovery of patients who regain
walking.
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I will also demonstrate that with APCM, local recovery from the segments adjacent to the level of
injury who remain paralysed can still have healthy, enjoyable, productive, dignified, contributory and
often competitive long lives.
Plenary Speech 4: Zaitsev Neighborhood for Cellular Automata
Dmitry A. Zaitsev
Odessa State Environmental University, Ukraine
Email: daze@acm.org
Abstract. A generalized neighborhood for d-dimensional cellular automata has been introduced by
Dmitry Zaitsev in 2015. It spans the range from von Neumann's to Moore's neighborhood using a
parameter which represents the dimension of hypercubes connecting neighboring cells. Finite
hypercubes and hypertoruses are studied, and the number of neighbors on their boundary and the
number of connections between cells are calculated. We come to finite constructs when practically
implementing computations of cellular automata. Enumerations of cells, neighbors and connections
are considered and implemented in ad-hoc software which generates a canvas of hypercube and
hypertorus models in the form of a Petri net. A cell model can be replaced while the underlying
canvas of connections remains the same. The generalized neighborhood is extended to include a
concept of radius; the number of neighbors is calculated for infinite and finite lattices. For
diamondshaped neighborhoods, a sequence is obtained whose partial sums equal Delannoy numbers.
Traditional application area is modeling networks, computing grids, and clouds. Promising
application domains are opening in virology, epidemiology, and entomology for spreading viruses
and insects, and corresponding deceases; material science for modeling cracks in life-critical
constructs like planes and others.

Part II Abstracts of Poster Presentations
BECB-MS-1031: A biomimetic periosteum — the PCL/decellularized extracellular matrix
co-axial electrospun membrane integrated with BMSCs to expedite critical-sized bone defect
repair
Shuyi Li1,2#, Rongli Deng3#, Qiong Rong1, Zilong Rao3, Wanqiu Wu1, Shangbin Liu1, Gang Wu4*,
Daping Quan3*, Miao Zhou1*
1

Department of Oral and Maxillofacial Surgery, Affiliated Stomatology Hospital of Guangzhou
Medical University, Guangzhou Key Laboratory of Basic and Applied Research of Oral Regenerative
Medicine, Guangzhou, Guangdong, China
2
Department of Oral and Maxillofacial Surgery/Pathology, Amsterdam UMC and Academic Center
for Dentistry Amsterdam (ACTA), Amsterdam Movement Science, Vrije Universiteit Amsterdam,
Amsterdam, The Netherlands
3
PCFM Lab, GD HPPC Lab, School of Chemistry, Sun Yat-sen University, Guangzhou, Guangdong,
China
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Department of Oral Implantology and Prosthetic Dentistry, Academic Center for Dentistry
Amsterdam (ACTA), University of Amsterdam and Vrije Universiteit Amsterdam, Amsterdam, The
Netherlands
*
E-mail: zhm1000@gzhmu.com; cesqdp@mail.sysu.edu.cn; g.wu@acta.nl
Abstract. Extensive studies have corroborated that periosteum orchestrates a cascade of events
involved in bone development, remodeling, and regeneration. Multiple surgical techniques are
developed on the basis of the periosteum in the host site facilitating bone regeneration. However, due
to the inaccessibility of natural periosteum (NP), tissue-engineered biomimetic periosteum appeals
much attention while no genuine methods could imitate NP in physical, chemical, and biological
functions. Herein, a functionalized biomimetic periosteum with tailored mechanical properties and
degradation rate was fabricated by co-axial electrospinning technique with decellularized
extracellular matrix (dECM) from NP as the shell and polycaprolactone (PCL) as the core and being
recellularized with bone marrow mesenchymal stem cells (BMSCs). To confirm the safety, structure
alternation, and functional components preservation of decellularized periosteum (DP), histology and
quantitative assessments of residual DNA, collagen, and glycosaminoglycans (GAGs) were
conducted. By optimizing the fabrication parameters of PCL/dECM co-axial electrospun membrane
(PEC), a standard procedure was established, confirmed by transmission electron microscopy (TEM),
scanning electron microscope (SEM), and X-ray photoelectron spectroscopy (XPS). Series of
examinations focused on evaluating the biophysical, chemical properties, cytocompatibility, and
osteogenesis were also applied to obtain a thorough insight of PEC. By qualitative and quantitative
analyses of DP, effective removal of DNA, well-preserved collagen, and GAGs endowed dECM
biosafety and bioactive cues, favorable for MSCs attachment, migration, and differentiation. With
exquisite core-shell structure, PEC stood out in flexibility and biodegradability compared with ECM
and was superior in promoting proliferation and osteogenesis of BMSCs than PCL, as well as robust
performances in mineralization and repairing critical-sized bone defect of rats. To the best of our
knowledge, this was the first attempt to combine the notably biological properties of DP with
biophysically favored PCL to recapitulate PEC fit for clinical handling, which will open up a new
frontier for bone repair in the future.
BECB-MS-1052: Model molecular interactions of trace amine-associate receptor 1 and β1- and
β2-adrenergic receptors with ractopamine and dobutamine – a comparative theoretical analysis
Bojidarka Ivanova*and Michael Spiteller
Institute of Environmental Research, Dortmund University of Technology, Otto-Hahn Str. 6, 44221
Dortmund, Germany
*
E-mail: B.Ivanova@web.de; B.Ivanova@infu.uni-dortmund.de
Abstract. The motivation behind this study is recent hypotheses that: (i) The biological activity of
agonists of -adrenergic receptors (ARs) correlates with incidences of neurodegenerative disorders
(NDD), for instance, Parkinson’s disease; (ii) ractopamine (1), an agonist of -ARs, might exhibit
protective effects for this disease; (iii) the ractopamine has been proposed to be also an agonist for
trace amine-associate receptor 1 (TAAR1). TAAR1 is wide distributed in the central nervous system
(CNS). Also, (iv) there are controversial outcomes from a connection of biological activity of drugs
used to treat NDDs and their effect on cardiovascular diseases (CVDs). Therefore, a comprehensive
molecular-level understanding of drug-receptors interactions associated with NDDs and CVDs is of
paramount importance for an efficacious management of such disorders, respectively, diseases. Since,
ractopamine as TAAR1 and -AR agonist is banned in some countries, this study correlates
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drug-receptor interactions of (1) and its structural isomer dobutamine (2) used to treat heart failure
and cardiogenic shock. There are examined off-target interactions of (1) and (2) with entitled
receptors detailing their unexpected binding fashions; if any. Since, there is a not straightforward
interpretation of data on clinical results and computationally predicted biological activity, due to
various mechanisms of pathophysiology of the aforementioned disorders and disease, the correlation
between biological function and drug-receptor binding affinity is also not straightforward. These
complex problems are examined, herein, assessing free Gibbs energy parameter ( G) of
drugs-receptor systems, since, there have been found good-to-excellent correlations between G-data
and experimental inhibitory constants, more recently. The contribution is designed to shed light in
debates on hypotheses (i)–(iv) from a perspective of computational chemistry of molecular
drug-receptor interactions of (1) and (2) with TAAR1, 1- and 2-ARs, respectively. Theoretical
G-data on (1), propranolol (3), metoprolol (4) and salbutamol (5) are also discussed.
BECB-MS-1073: Evaluation of hierarchical nanoporous gold as a promising platform for use in
biosensors
Palak Sondhi1*, Dharmendra Neupane2, Jay Bhattarai3, Alexei V. Demchenko, Keith J. Stine*
Department of Chemistry and Biochemistry, University of Missouri, Saint Louis, USA
*
E-mail: kstine@umsl.edu; phone.: 314-516-5346
Abstract. Nanoporous gold (np-Au) has some intriguing material properties which are highly
dependent on its microstructure and feature size. The research on np-Au has exploited advanced
fabrication techniques to probe the unusual nanoscale properties. In an effort to ameliorate the
current design, nanoporous gold was electrochemically engineered to incorporate two distinguishable
scales of ligament and pore sizes giving rise to a hierarchical nanoporous gold (h-NPG) structure.
These electrodes, having dual sized pores and deep channels, are of great interest in the biosensor
arena due to their large surface area, high roughness factor, high loading capacity, and rapid mass
transport. Nanotechnology has the potential to modulate the dimensions of electrochemical sensor
elements and create unique surface architectures to develop improved biosensors. The surface
architectures of h-NPG are of utmost importance due to the presence of a large specific surface area
due to the presence of small-sized and rapid transport pathways for faster response provided by
larger pores. We present here the fabrication of h-NPG using a procedure involving electrochemical
dealloying-annealing-chemical dealloying to yield a structure of larger pores of several hundred
nanometers and smaller pores below 100 nm in size. The electrode with such structural hierarchy has
great promise for biosensor development as it enhances the scaling relations between volume and
accessible surface area.
BECB-MS-1098: Analysis of the Organic Content in Two Hybrid Calcium-silicate Cements
D M Tsanova-Tosheva1*, I V Dimitrova1 and Y I Kouzmanova1
Department of Conservative Dentistry, Medical University -Sofia, Faculty of Dental Medicine, room
1019, 1 Georgi Sofiiski St., Sofia, Bulgaria
*
E-mail: desitadental @abv.bg
Abstract. To overcome the manipulation disadvantages in contemporary bioactive materials, their
composition has been changed and hybrid calcium-silicate cements were created. TheraCal LC
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(BISCO) and BioCal-Cap (Harvard Dental International, Germany) are the subjects of this study.
These direct pulp capping materials contain Portland cement and organic phase. This study aims to
make a quantitative and qualitative analysis of the organic content of these cements. The methods for
the uncured samples were gas-chromatography and mass-spectrometry SCAN mode;
thermogravimetry - for the light-cured samples, gas-chromatography and mass-spectrometry SIM
mode - for solventa extraction from light-cured samples. The observation of the uncured Theracal
identifies polymerization initiators - camphorquinone, parbenate but no free monomers. A reason for
that might be the presence of prepolymers that cannot pass into the gas phase. BioCal-Cap is a new
(2019) and noninvestigated material. Our investigations of BioCal-Cap reveal the main organic
component- HEMA. Other chemicals were also detected. There was no free HEMA in light-cured
samples. The thermogravimetric analysis of the light-cured Theracal shows 3% mass loss and no loss
for BioCal-Cap. The results reveal that BioCal-Cap might have positive advantages for the success
of direct pulp capping and more investigations should be performed to support this statement.
BECB-MS-1099: Long Term Clinical Repair of Endodontic Perforations Treated with Calcium
Silicate-based Cements
Y I Kouzmanova1, I V Dimitrova1 and D M Tsanova-Tosheva1*
Department of Conservative Dentistry, Medical University of Sofia, Faculty of Dental Medicine,
Room 1019, 1 G. Sofiiski St., Sofia, Bulgaria
*
E-mail: desitadental@abv.bg
Abstract. Calcium silicate-based cements (CSCs) are bioactive materials that are used in the repair
of endodontic perforations. Treatment and 2-year follow-up of the healing process of 40 cases of
endodontic perforations with different localization - furcal, lateral and apical are presented. Clinical
cases were divided into 4 groups of 10 perforations in each and repaired with 4 different CSCs: white
ProRoot MTA, gray MTA-Angelus, Boiaggregate, and Biodentine. The most commonly used clinical
protocol is perforation sealing, followed by endodontic root canal treatment. The healing results of
the treatment were reported according to the following clinical and radiographic criteria: absence of
complaints and pathological changes in the adjacent periodontal tissues and the neighborhood,
healing of the periradicular lesions, and lack of new ones. The success rate of the four materials used
was 90% with no statistically significant difference between them.
BECB-MS-1175: Effects of ICIE16 bioactive glass on the viability, migration, and ALP activity
of osteoblast-like cells
Yu Li1, Matthias Schulte1, Leila Harhaus1
1

Department of Hand, Plastic and Reconstructive Surgery, Burn Center, Department of Plastic
Surgery of the University of Heidelberg, BG Trauma Center, Ludwigshafen, Germany
*
E-mail: yu315977@gmail.com; phone.: (086)13002161752
Abstract. Bone defects caused by infection, tumor, trauma, surgery, and congenital malformation are
common, but the repair of large bone defects is still a challenge in orthopedic and
craniomaxillofacial surgery. The current gold standard for bone repair, autologous bone grafting, is
limited by insufficient bone supply, pain at the donor site, higher risk of infection, and longer
operation time. Thus, various bone graft substitutes were developed in the past decades. Among them,
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bioactive glasses have drawn much attention because of their good biocompatibility, high
osteoconductivity, and excellent osseointegration ability. However, the traditional 45S5 bioactive
glass has significant drawbacks of narrow sintering window and initial burst release of sodium ions.
Previous studies showed that ICIE16 bioactive glass had a wider sintering window and smoother ion
release than 45S5 bioactive glass. Thus, we tested the effects of the dissolution products of ICIE16
bioactive glasses on the viability, migration, and ALP activity of hFOB 1.19 cells in this study. We
found that the extracts of bioactive glasses at 0.05 g/ml had no effects on the viability, migration, and
ALP activity; Extracts of bioactive glasses at 0.1 g/ml slightly inhibited the cell proliferation but
increased the ALP activity; Extracts of bioactive glasses at 0.2 g/ml decreased the cell viability and
migration, but increased the ALP activity of cells. Our results indicated that the dissolution products
of bioactive glasses contained both beneficial and harmful components for the osteogenic
differentiation of hFOB 1.19 cells. Thus, the dose of bioactive glasses must be carefully considered
when they are used in the clinic.
BECB-MS-1192: New proteins with antimicrobial properties
Maria A. Daugavet1*, Olga Podgornaya 1,2
1

Laboratory of the non-coding DNA study, Institute of Cytology RAS, Russia
Department of Cytology and Histology, St. Pb State University, St. Petersburg, Russia
*
E-mail: ka6tanka@yandex.ru; phone.: +7-9522761650
2

Abstract. In our previous study, new protein was described. This protein, rusticalin, is synthetized in
blood cells of ancient chordate animal ascidian Styela rustica. Rusticalin contains two functional
domains: defensin-like repeats and peptidase of family M15. Interestingly function of other
described defensins is penetration of bacterial membrane, while function of peptidase M15 is to cut
peptidoglycans of bacterial cell wall. Unfortunately, rusticalin variant described previously lacks
essential amino acids to perform peptidase enzymatic activity (Daugavet et al., 2019). In present
study, new variant of rusticalin was found. All amino acids of active site are present; hence, we
assume this protein to be functional peptidase of cell wall. Among all blood cells, rusticalin is
synthesized in hyalinocytes. This cell type was also shown to perform phagocytosis activity against
yeast and bacteria and might use rusticalin during this process. Thus, we assume that linking of
defensin-like repeats with cell wall degrading enzyme in one protein may give an organism effective
weapon against bacterial pathogens.
Moreover, based on homology search we found considerable diversity of proteins that belong to
different animals but have similar structure. In those proteins defensin-like repeats are associated
with enzymatic domains that can disrupt bacterial cell wall. Chemical mechanisms of enzymes
activity are very diverse, so those enzymes belong to seven different families according to Pfam
database: glucosaminidase (PF01832), phage lysozyme (PF00959), SLT transglycosilase (PF01464),
cell wall hydrolase (PF07486), glycoside hydrolase 108 (PF05838), glycoside hydrolase 25
(PF01183), amidase 2 (PF01510). This notion confirms that proteins containing defensing-like
repeats and simultaneously cell wall degrading enzyme are beneficial for the organism.
Many bacterial pathogens are able to gain antibiotic resistance. As a consequence of this
antimicrobial peptides of different nature are constantly demanded. We hope that our data will
expand the spectrum of antimicrobial peptides and help in designing new effective drugs.
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BECB-MS-1182: Self-correction in protoacoustic range verification for different proton pulse
widths
Jiadong Li, Ping Tan, Lige Zhang
State Key Laboratory of Advanced Electromagnetic Engineering and Technology, School of Electrical
and Electronic Engineering, Huazhong University of Science and Technology, Wuhan 430074, Hubei,
China
TRIUMF, Vancouver, BC V6T 2A3, Canada
*
Email: m201971604@hust.edu.cn; tanping@hust.edu.cn; lzhang@triumf.ca
Abstract. In proton therapy, the acoustic waves produced by the proton radiation can be measured to
determine the proton range. The k-Wave MATLAB toolbox is used to simulate the propagation process
of pressure waves in time and space. By measuring the time-of-flight (TOF) of the pressure wave, the
Bragg peak distance 𝑙 is obtained. In this study, we obtain the error maps for different pulse widths,
which show that angle is the influencing factor of protoacoustic TOF range calculations. To reduce the
systematic errors, the angle θ (θ is the angle between the proton beam direction and the vector passing
Bragg peak and the sensor) is mapped to the systematic error 𝜀 𝑇𝑂𝐹 using a fifth-order polynomial to
obtain the correction factor, 𝛽. The presented simulations show that by correcting the distance with 𝛽,
the systematic error of protoacoustic range verification can be controlled within 1mm under different
proton pulses widths.

Part III Abstracts of Oral Presentations
Oral Session_1 Biomedical Engineering I
BECB-MS-1170: In vitro experimental model of radiofrequency ablation with gold and
graphene nanostructures for antitumor treatment
Melissa S. Monteiro1*, Marina Mesquita Simões1, Paulo R. Dos Santos2, Ronei D. Fonseca2, Leonardo
Giodarno Paterno3, Sônia Nair Báo1
1

Laboratory of Microscopy and Microanalysis, Institute of Biological Sciences, University of
Brasilia, Brasilia/DF, Brazil
2
Faculty of Mechanic Engineering, Faculty of Technology, University of Brasilia, Brasilia/DF,
70910-900, Brazil
3
Institute of Chemistry, University of Brasilia, Brasilia/DF, 70910-000, Brazil
*
E-mail: melcomenator@gmail.com; phone: +5561981300249
Abstract. The range of possibilities for cancer treatment is still centered on the
resection-chemotherapy-radiotherapy tripod, in conjunction with other possibilities such as hormone
therapy and immunotherapy for specific tumors (INCA, 2020). Among the accessory therapeutic
options to improve the fight against cancer there is the radiofrequency ablation (RFA)technique,
which features low invasiveness application in small tumors and in cases of early diagnosis of some
tumors (MINISTRY OF HEALTH, 2014). The use of RFA in conjunction with gold and graphene
nanostructures allows the improvement of energy transfer, providing a controlled and homogeneous
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increase in temperature of the tumoral tissue (REJINOLD, 2015; BEYK & TAVAKOLI, 2019).An
adapted model for culture plates using a radio frequency thermal ablation equipment with electrodes
in a bipolar arrangement. The equipment provides a sinusoidal radiofrequency output of 500 kHz of
frequency and 5 W of power. It was used gold and graphene nanostructures for the combined RFA
therapy. The cell lines HUVEC and NIH-3T3 were selected as non-tumor models; the lines
LLC-WRC 256 and MeWo were selected as models of tumor cells. These cells were cultured
according to the recommendations of the ATCC (American Type Culture Collection). The
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium (MTT) bromide assay was performed in three
different treatment protocols: (1) application of the nanostructure 24h before RFA, (2) 19minutes
before RFA and (3) right after RFA. The combined RFA procedure was applied to each one of the
three protocols, with timespans ranging from 1 to 6. It was verified the interference of nanostructures
in the behaviors of temperature and impedance and also on the cell viability of the chosen line cells.
The preliminary result allowed to verify that the nanostructures area potential candidate for solutions
used in wet type electrodes to improve the efficiency and volume of the ablation during the RF
procedure.
BECB-MS-1163: Human cervix deformation under swelling and growth
Kun Gou1*
1

Department of Mathematical, Physical, and Engineering Sciences, Texas A&M University-San
Antonio, USA
*
E-mail: kgou@tamusa.edu; phone.: 001 210 784 2293
Abstract. The human cervix is an important organ to close the uterus during pregnancy, and keeps
the baby inside the uterus to develop for a mature birth. During pregnancy, the cervix also evolves to
become thinned, dilated, shortened, and softened so that a smooth birth can occur near the due date
using the cervix as a passage. How the cervical biochemical and biomechanical factors contribute to
the large deformation of the cervix remains not fully understood. We model the cervix as a
continuum body and treat the cervical tissue as hyperelastic material. The cervix is modelled as an
idealized cylindrical body with three layers differentiated by different collagenous fibre orientations.
The cervix is subject to the top pressure and pulling from surrounding ligaments. The internal tissue
swelling and growth are employed to mainly initiate the deformation of the cervix. We compare
different deformation results under isotropic swelling and anisotropic growth, and study under what
conditions the specified wall thinning, dilation, and shortening can be realized. Our study provides a
platform for more realistic studies of cervix deformation associated with various biochemical and
biomechanical factors.
BECB-MS-1027: An Overview of Biomechanically-Informed Training
Cyril J. Donnelly1,2*, Ben S. Jackson2, Daniel F. Gucciardi3, Jeffery A. Reinbolt4
1

Rehabilitation Research Institute of Singapore (RRIS), Nanyang Technological Institute, Singapore
School of Human Science (Exercise and Sport Sciences), University of Western Australia, Australia
3
School of Physiotherapy and Exercise Science, Faculty of Health Science, Curtin University,
Australia
4
Department of Mechanical, Aerospace and Biomedical Engineering, University of Tennessee, USA
*
Email: cyril.donnelly@ntu.edu.sg; phone: +65 8136 0652
2
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Abstract. We will present an injury prevention framework entitled Biomechanically-informed
Training (BIT), which was purposely built to combat the global rise of knee and anterior cruciate
ligament (ACL) injury incidence. We will highlight the physics simulation and biomechanical
principles and mechanism used to create the content of the framework, the behaviour change theory
used to optimise delivery, as well as evidence to verifying its efficacy. We will argue that when both
the simulation and biomechanical content of an intervention and behaviour change theory used for
optimised delivery of said content are considered in concert during framework development, it is
then we will begin to see global knee and ACL injury rates reduce.
For the effective translation of research to injury prevention practice, empirically informed
frameworks are critical. While previous research has examined the merits of different training genres
(e.g., plyometric, balance, resistance), what makes BIT novel is that it explicitly targets the
simulation and biomechanical mechanisms that underpin musculoskeletal injury risk (i.e., forces
applied to the musculoskeletal system) in ways that are guided by proven behavior change principles.
The goal of BIT and its four pillars are to improve an individual’s: 1) knee flexion dynamics, 2)
dynamic trunk control, 3) gastrocnemius muscle strength, and 4) hip muscular strength irrespective
of the training genre used.
Our BIT program was implemented as a bolt-on to the Australian female field hockey team’s regular
training schedule, four sessions/week, 20 min/day. Following 25 weeks, the entire training group
reduced reduce their peak knee moments and ACL injury risk by 29%. We also reduced their lower
limb injury incidence by 63% and ACL incidence from 4 injuries per-season to 0. When BIT was
implemented among community level female hockey players two sessions/week, 15–20 min/day; we
observed that the comparison group increased their ACL injury risk by 27%-38%, with the
intervention group displaying no change. What this research shows is that BIT has efficacy in either
reducing or maintaining an individual’s ACL injury risk over a season of play. Therein, there is a
rationale for researchers to shift their focus from the type of training prescribed (e.g., balance,
plyometric, resistance) to the intended biomechanical focus of the training content (individual
exercises), and incorporate established psychological and behavior change principles in their delivery
methods to maximize training outcomes.

Figure 1. Overview of BIT. Empirical evidence for
content above and psychological and behavior
change foundation below.
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BECB-MS-1033: Study the weight-bearing capacity and limit of stability on the ankle instability
after applying Kinesio Taping technique
Tossaphon Jaysrichai, Apinan, Pasuta, Vorachat Pleankarom, Savit Asavadechsakdi
Division of Physical Therapy, Faculty of Physical Therapy, Srinakharinwirot University
*
E-mail: tossaphon@g.swu.ac.th; apinanforfit@gmail.com; pastgoodmemorial@gmail.com;
savitt41559@gmail.com
Abstract. Objective. To compare weight-bearing capacity (WBC) and Limit of stability (LOS)
between pre- and post- Kinesio Taping application on the pathologic side in persons with ankle
instability. Methods. Twenty-six participants with ankle instability were recruited. Participants, who
performed routine exercise activities, had an average age of 19.07±1.41 years. These participants
were tested using Cumberland Ankle Instability Tool (CAIT) (Thai version) and attained t the score
less than equal to 27 points. Also, they were tested WBC using the Wireless Weight-Shifting
Detector (WWSD; in kilograms) device and to be tested LOS (in centimeters) with Modified Star
Excursion Balance (MSEB) test on anterior, posteromedial and posterolateral directions. These
participants were applied the Kinesio Taping with the muscle correction and the mechanical
correction technique. Afterwards, they repeated the protocol testing for measuring WBC and LOS.
The weight-bearing data (kg) and distance (cm) from the MSEB test were calculated to percentage
difference (in percent). Results. This study revealed that Kinesio Taping application could help to
improve the performance on weight-bearing and ankle stability. The average percentage difference of
WBC values was increased to 2.52±4.80 percent and the average percentage difference of LOS on
posteromedial direction and posterolateral direction were increased to be 12.28±12.54 and 5.82±7.68
percent, respectively. Conclusion. Kinesio Taping with muscle correction and mechanical correction
techniques on ankle instability can help to improve the WBC and LOS.
BECB-MS-1054: Enhancement of Permeation for Transdermal Drug Delivery
Peiyu Zhang, Chenlin Bai, Yan Li
Lab of Smart Micro/Nanoelectromechanical System, School of Physics and Electronics, Henan
University, China
*
E-mail: memszhang@yahoo.com; 13937849321
Abstract. In medical practice, drug treatment is not only dependent on the drug itself but also
affected by the influence of drug delivery, which sometimes even has an important impact on
efficacy. Traditional oral and parenteral drug delivery methods are convenient, but easily destroyed
by the decomposition, reduce or lose its potency, or more vulnerable steps, even some people with
needle phobia can cause fainting and other serious consequences. The research on techniques of drug
delivery is getting with the development of medical science. The techniques of Transdermal Drug
Delivery (TDD) may avoid or eliminate these drawbacks above and offer an attractive alternative.
Compared with other means of drug delivery, the transdermal route has several advantages such as
painless, able to fulfill a continuous dosage, and without the need to consider drug degradation in the
gastrointestinal tract. The controlled drug delivery may fulfill through transdermal patches. TDD is a
promising approach for drug delivery. Many approaches of transdermal drug delivery are proven to
deliver drugs effectively including iontophoresis, sonophoresis, chemicals, electroporation and etc.
The methods to enhance the permeation of skin for TDD are classified and reviewed. These
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techniques are analyzed. The ideal drug delivery system must deliver drugs within a range of
prescribed rates for prolonged periods of time. Microneedle technologies can enlarge the delivery
rate of drugs. It expands the application of TDD. The combined techniques above are also reviewed.
Finally, a novel microsystem for TDD is proposed. It is a microneedle-based microsystem with
sonophoresis. The smart microsystem for TDD can increase the permeability and diffusion in human
issues and may implement continuous and quantitative drug delivery. Especially, the microsystem is
characterized by painless and minimal invasion, and better meet the needs of medical treatment.
Furthermore, it can be also used for the systems for real-time blood sampling and analysis and
subsequent closed-loop control for physiological function.
BECB-MS-1153: A DNA Nanodevice Simultaneously Activating the EGFR and Integrin for
Enhancing Cytoskeletal Activity and Cancer Cell Treatment
Mirza Muhammad Faran Ashraf Baig
The University of Hong Kong, Hong Kong SAR, PR China
*
E-mail: faran@hku.hk
Abstract. Cell-surface receptors (e.g., EGFR and integ-rin) and their interactions play determining
roles in signal transduction and cytoskeletal activation, which affect cell attachment/detachment,
invasion, motility, metastasis (intra-cellular), and cell−cell signaling. For instance, the interactions
between the EGFR and integrin (α6β4) may cause increased mechanical force and shear stress via
enhanced cytoskeleton activation.
Here, we design a DNA nanodevice (DNA-ND) that can simultaneously target the EGFR and integrin
receptors on the caveolae. The piconewton (pN) forces in response to the EGFR−integrin coactivation
can be sensed upon the unfolding of the DNA hairpin structure on the side arm of the device via changes
of the fluorescence and plasmonic signals. We find that simultaneous activation of EGFR−integrin
receptors causes enhanced signal transduction, contractions of the cells, and initiation of the
biochemical pathways, thus resulting in a change of the cell division and endocytosis/exocytosis
processes that affect the cell proliferation/apoptosis.
The DNA-ND further enables us to visualize the cointernalization and degradation of the receptors by
lysosomes, providing a novel approach toward bioimaging and mechano-pharmacology.
BECB-MS-1165: Bioelectrical Impedance Spectroscopy for Evaluating Skeletal Muscle Quality
and Composition
Yosuke Yamada1*
1

Department of Physical Activity Research, National Institutes of Biomedical Innovation, Health and
Nutrition, Japan
*
E-mail: yamaday@nibiohn.go.jp; Phone.: +81-90-7831-8291123456789
Abstract. In human study, skeletal muscle mass cannot be measured directly without dissection so
that all of the methodologies are indirect methods to assess skeletal muscle mass, even computing
tomography or magnetic resonance imaging. Dual-energy X-ray absorptiometry, ultrasonography,
anthropometry, and bioelectrical impedance analysis (BIA) are used as secondary indirect methods to
BECB 2021
Online | August 13-15, 2021
www.becbinfo.com
13

estimate skeletal muscle mass. Recent researches show muscle composition changes in aging, and in
particular, the ratio of muscle cell mass (MCM) against skeletal muscle mass decrease and relative
expansion of extracellular water (ECW) and extracellular space is observed with advancing age
and/or decrease of physical function. Bioelectrical impedance spectroscopy (BIS) or multi-frequency
bioelectrical impedance analysis (MF-BIA) is a unique device which is able to assess muscle quality
and composition as well as skeletal muscle mass. It is well known that the muscle strength and power
decreased two- to four-times rapidly compared with decrease of skeletal muscle mass. Therefore,
measuring not only skeletal muscle mass but also muscle quality and composition is required to
understand the age-related muscle atrophy, i.e. sarcopenia. Electrical properties of skeletal muscle
are changed during aging. Phase angle, membrane capacitance, and specific frequency assessed by
BIS or MF-BIA changes with aging. The intracellular water (ICW) and ECW estimated by BIS or
MF-BIA are good biomarkers of the ratio of MCM against skeletal muscle mass. The BIS and other
state-of-the-art technology for assessment of muscle mass, quality, and composition are useful to
fully understand the muscle atrophy in a living organism.
BECB-MS-1191: The Survey of image generation from EEG signals based on Deep Learning
Delong Yang, Dongnan Su, Zhaohui Luo, Peng Shang*, Zhigang Hu
Shenzhen Institute of Advanced Technology Chinese Academy of Sciences, China
Henan University of Science and Technology, China
*
E-mail: yangdl@siat.ac.cn; dn.su@siat.ac.cn; luozh@siat.ac.cn; peng.shang@siat.ac.cn; hu.Robert
@126.com
Abstract. China has become a high-risk region of stroke. Most patients with stroke suffer regular
bouts of post-stroke limb dyskinesia. Nowadays, there isn’t an effective treatment for these patients.
Brain computer interface (BCI) establishes a new pathway to connect human brains and device, which
provide an innovation method to repair the human brain nervous systems through rehabilitation
training. However, one of the mainly brain activity recordings, Electroencephalogram (EEG), cannot
be represented accurately by other algorithms. With the development of deep learning techniques, the
topic of EEG signals’ representation by image generation technique has become an important research
area. This paper we introduced the basic concepts of BCI systems first, then we give a survey of
image generation techniques from EEG signals. At last, we proposed an experimental scheme of
dataset establishment which is used for post-stroke patients with upper limb dyskinesia.
BECB-MS-1193: Stroke Patients Walk Pattern Prediction and Tracking Control Method for a
Novel Intelligent Lower Limb Rehabilitation Walker
Xiaoqian Zhang, Zhaohui Luo, Delong Yang, Peng Shang*
Shenzhen Institute of Advanced Technology, Chinese Academy of Science, China
*
E-mail: xq.zhang@siat.ac.cn; luozh@siat.ac.cn; dl.yang@siat.ac.cn; peng.shang@siat.ac.cn
Abstract. Aim to accelerate the process of lower limb rehabilitation for post-stroke people, various
intelligent lower limb rehabilitation walkers (ILLRW) with body kinetic analysis and feedback control

BECB 2021
Online | August 13-15, 2021
www.becbinfo.com
14

function have been developed to reduce the nursing workload and enhance training performance. In
this work, a novel ILLRW is proposed, equipped with a walking remote system via control lever and
driver units to assist user’s walk correspondingly. However, the walking ability varied significantly
from stroke persons, and a system that can interfere with the driving system to adjust the speed
according to the pace is critical. Thus, we also developed a walk pattern prediction system (WPPS) to
feedback and further optimize the control system. The WPPS includes a laser range finder (LRF) array
and plantar pressure sensors at the bottom, wearable pressure sensors at the user’s waist, and an Inertial
Measurement Unit (IMU) at the user’s body joints. Altogether, the data get further analyzed and a walk
pattern model generated while walking, and it is expected that the movement of the walker can
relatively match the user’s pace. Experimental result shows that our WPPS can track stroke patient’s
movement pattern effectively.
BECB-MS-1190: A statistical method for footprints analysis based on large-scale high-density
piezoresistive films
Bo Wang, Chengxiang Liu, Peng Shang
Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen, China
E-mail: bo.wang1@siat.ac.cn; cx.liu@siat.ac.cn; peng.shang@siat.ac.cn
Abstract. Footprints can provide much valuable information for fall prediction, the diagnosis of
many diseases and rehabilitation therapy. This paper aims to propose a statistical method for
footprints analysis based on a large-scale high-density piezoresistive film to replace the manual work
of obtaining the main parameters of footprint data. Firstly, data acquisition devices are developed to
obtain the plantar pressure distribution by measuring the voltage changes caused by the applied
pressure on the piezoresistive films. Subsequently, a specific software is developed to receive the
data from the designed signal acquisition devices through the serial port and visualize the footprints,
and a statistical method is proposed to distinguish between left footprint and right footprint and to
obtain the direction of the footprints and the step length. Eventually, a series of experiments are
conducted to obtain the accuracy of the proposed method used for different people’s feet and with
different walking speeds.
BECB-MS-1114: Analysis of personal dosimetry and assistance to patients at a radiation
therapy clinic, to assign vacation to exposed occupational workers, using circular data analysis
Erick Hernández1*, Ximena Mancilla2
1

Physics department, Faculty of Engineer, Universidad de San Carlos de Guatemala
Physics department, Sciences and Humanities Faculty, Universidad del Valle de Guatemala
*
E-mail: erick.hernandez@rla.com.gt
2

Abstract. Results of personal dosimetry from occupationally exposed workers were analyzed, as
well as the demand for treatments on a radiotherapy clinic. This data was used to determine the
optimal time interval to assign vacations to the aforementioned workers, to optimize patient attention
without affecting permissible personal doses of those who work on said vacations. Circular data
analysis was used for both samples, to determine the concentration of data on certain months of the
year for the corresponding decision making. The results obtained in the present study allow the

BECB 2021
Online | August 13-15, 2021
www.becbinfo.com
15

assignation of vacations for this personnel, optimizing the personal dosimetry during this time and
the efficient patient attention.
BECB-MS-1139: Recovery of previously mastered techniques in a shift from classical to beach
volleyball by means of biomechanical analysis (on the example of an attack spike)
Pavel V. Pavlov*, Aleksander V. Buzinsky
Federal State-Funded Educational Institution of Higher Education Kursk State University, Kursk
State University, Russia
*
E-mail: ppv_orient@mail.ru
Abstract. The paper summarizes the results of study on the recovery of previously mastered skills of
attack motions when transferring from classical to beach volleyball by means of biomechanical
analysis. The purpose of the study was to evaluate advantages of the implementation of biomechanical
analysis in the recovery of previously mastered techniques in beach volleyball. Comparison of the
efficiency of the recovery of previously mastered techniques was studied on the example of the attack
spike. Twelve male university team players participated in this study (age: 20.5 ± 0.72 years; body
mass: 79.8± 7.6 kg; height: 186.7 ± 5.49 cm) were divided into experimental group (EG) and control
group (CG). Personal spike profiles for beach volleyball were used in the experimental group to guide
the technique recovery. The spike efficiency was assessed on three most informative parameters: initial
ball velocity, hitting the court and hitting the assigned zone. The generalized value of spike efficiency
was calculated as the parameters average. The results showed substantial acceleration of skill recovery
to the previously archived level both in in seasonal shifts of the experimental group and after the
constrained layoffs due to COVID-19 restrictions.
BECB-MS-1140: PRIMO Monte Carlo validation of Elekta Synergy Platform linac at Davao
Doctors Hospital for a 10 MV photon beam
Vernie C Convicto1,2,3*, Jan Risty L Marzon1,2, Andelson L Berondo4 and Angelina M Bacala1,2
1

Mindanao Radiation Physics Center, Premier Research Institute of Science and Mathematics,
Mindanao State University-Iligan Institute of Technology, A. Bonifacio Avenue, 9200 Iligan City,
Philippines
2
Department of Physics, Mindanao State University-Iligan Institute of Technology, A. Bonifacio
Avenue, 9200 Iligan City, Philippines
3
Department of Physics, Mindanao State University, 9700 Marawi City, Philippines
4
Radiation Oncology Department, Davao Doctors Hospital, E. Quirino Avenue, 8000 Davao City,
Davao del Sur, Philippines
*
E-mail: vernie.convicto@g.msuiit.edu.ph
Abstract. Using PRIMO Monte Carlo (MC) software package, 10 MV photons from an Elekta MLCi
linac are simulated. To validate the MC model, the simulated beam data are benchmarked against
measured data from an Elekta Synergy Platform linac at Davao Doctors Hospital [DDH] in the
southern Philippines. This requires fine-tuning of the electron beam parameters namely; electron
beam’s initial energy, full-width-half-maximum (FWHM) of the energy, focal spot size FWHM and
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beam divergence. The fine-tuning process of linac with megavoltage photon beams involves
optimization of the electron beam’s initial energy and this optimized value is then input to subsequent
simulations to reproduce the lateral beam profiles. The lowest gamma index passing criteria of
1%/1mm is used as determinant in finding the matching values of all beam parameters. The percentage
depth dose (PDD) and lateral profile dose distributions are calculated for treatment field sizes of 5  5
cm2 and 20  20 cm2 at source-to-surface distance of 100 cm in a homogeneous phantom. The
optimized beam configurations are then simulated at high statistics to verify the good agreement with
measurements.
BECB-MS-1160: Modelling the length of hospital stay in medicine and surgical departments
Antonella Fiorillo, AF, Fiorillo, Ilaria Picone, IP, Picone, Imma Latessa, IL, Latessa, Alberto Cuocolo,
AC, Cuocolo
Department of Advanced Biomedical Sciences, University Hospital of Naples “Federico II”, Naples,
80131, Italy
Department of Public Health, University Hospital of Naples “Federico II”, Naples, 80131, Italy
*
E-mail: antonellafiorillo@virgilio.it; ila.picone@hotmail.it; immalatessa@gmail.com;
cuocolo@unina.it
Abstract. Healthcare Associated Infections are among the world's leading public health problems and
the most serious complications for hospitalized patients that can impact length of stay (LOS). In this
work, medical record data of 24365 patients admitted to general surgery and clinical medicine wards
were used collectively with the aim of creating models capable of predicting overall LOS, measured in
days, considering clinical information. Multiple linear regression analysis was performed with IBM
SPSS, the coefficient of determination (R2) was equal to 0,288. A regression analysis with ML
algorithms was performed with the Knime Analysis Platform. The R2 were quite low for both multiple
linear regression and ML regression analyses. The use of these techniques showed that there is a
relationship between clinical variables and overall LOS. The results constitute a valid support tool for
decision makers to provide the turnover index for the benefit of health policy in the management of
departments.

BECB-MS-1057: Pulmonary Lymphangioleiomyomatosis: A state of neoplastic senescence
Charles M. Lombard
Medical Director of Pathology and Laboratory, El Camino Hospital, Mountain View, CA, USA
Clinical Associate Professor of Pathology, Stanford University School of Medicine, Stanford, CA, USA
Email: Charles_lombard@elcaminohospital.org
Abstract. A novel pathogenesis of pulmonary lymphangioleiomyomatosis (PLAM) is presented
incorporating a review of clinical and pathology research on the disease together with a review of
research in the field of senescence. Using this model of pathogenesis it is proposed that: 1) the
primary site of origin for this disease is the Mullerian smooth muscle found in the female reproductive
tract and this accounts for the striking female predominance of the disease; 2) the tumor spreads to the
lungs via a mechanism similar to lymphangitic carcinomatosis and this accounts for its universal
symmetric and bilateral distribution; 3) there is a mutational basis for a senescence-associated growth
arrest which helps explain the absence of enlarging tumor masses in the lung despite years of disease
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duration; and 4) PLAM cells have a senescence-associated secretory phenotype with implications for
the pathogenesis of the cystic transformation of the lungs.

Oral Session_2 Bioinformatics and Computational Biology I
BECB-MS-1014: New Energy Decomposition Analysis of Retinal-Opsin Interaction
Wenjin Li*
Institute for Advanced Study, Shenzhen University, China
*
E-mail: liwenjin@szu.edu.cn; phone.: 0755-26942336
Abstract. Theoretical and computational approaches nowadays play an important role in the study of
the structure and function of biomolecules. Especially, molecular dynamics simulations make it
possible to unveil the dynamics and energy contributions at the atomic level when biomolecules
perform their functions, and provide alternative approaches in protein/drug design. However, current
energy decomposition approaches usually provide qualitative results, which hinder their wide-use in
the study of biomolecules and protein/drug designs [1]. Recently, we proposed a new approach,
which decomposes the energy along the reaction coordinate, established its theoretical foundation
based on statistical mechanics, and systematically validated it on a model system [2]. Now, it is
applied to study the relaxation of rhodopsin from bathorhodopsin to lumirhodopsin, and for the first
time quantitatively analyzed the energy contributions at the reside-wise level, which are consistent
with experimental results [3]. Thus, the proposed new energy decomposition approach is further
demonstrated to be applicable to biomolecular systems and will be a powerful tool in the study of
biomolecules and protein/drug designs.

BECB-MS-1084: Performance Evaluation of Extreme Learning Machines Classification
Algorithm for Medical Datasets
Oyekale A. Alade*, Roselina Sallehuddin, Nor Haizan, M. Radzi
School of Computing, Universiti Teknologi Malaysia, 81310, Skudai, Johor, Malaysia; Computer
Science Department, Federal Polytechnic, 912101, Bida Nigeria
*
E-mail: aaoyekale2@live.utm.my; roselina@utm.my; haizan@utm.my
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Abstract. The choice of efficient algorithms is a critical issue in the classification of medical datasets.
This requires the consideration of a number of measures to ensure reliable results. In this study, the
robustness of Extreme Learning Machine (ELM) and some state-of-arts classifiers were investigated
on six (6) different (complete and incomplete) medical datasets. Multiple imputation technique with
5-fold-iteration was used to address the issue of missing data points in datasets with holes. The
technique regenerated the missing values 100% in all the datasets. The performance of ELM was
compared with Support Vector Machine (SVM), k-Nearest Neighbour (KNN) and Classification And
Regression Tree (CART) on the complete and imputed datasets. The evaluations were based on
classification accuracy, computational time and stability of the algorithms. ELM has 83.33% overall
best accuracy, and 100% best computational time of the simulations. However, the stability of ELM is
subject to further improvement, which is an area of further research.
BECB-MS-1108: The role of miR-21 on the expression of β2-microglobulin in steroid-resistant
nephrotic syndrome children
Dany Hilmanto1,2, Ahmedz Widiasta1,2#, Yunia Sribudiani2,3, Husna Nugrahapraja4, Kurnia Wahyudi5,
Dedi Rachmadi1,2
1

Pediatric Nephrology Division, Child Health Department, Hasan Sadikin General Hospital, Faculty
of Medicine, Universitas Padjadjaran, Bandung, Indonesia
2
Research Center of Medical Genetics, Faculty of Medicine, Universitas Padjadjaran, Bandung,
Indonesia
3
Department of Biomedical Sciences, Division of Biochemistry and Molecular Biology, Faculty of
Medicine, Universitas Padjadjaran
4
Life Science and Biotechnology, Bandung Institute of Technology, Bandung, Indonesia
5
Epidemiology and Biostatistics Division, Public Health Department, Faculty of Medicine,
Universitas Padjadjaran
*E-mail: ahmedzwidiasta@gmail.com
Abstract. Nephrotic syndrome (NS) in children has some mysterious prognosis in the perspective of
its therapeutic response. This study aims to determine the role of miR-21 in β-2 microglobulin (B2M)
expression among SRNS children. The open-prospective cohort study was conducted at Hasan
Sadikin General Hospital, Indonesia. A total of 24 children (age 1–18 years) with NS were enrolled
in this study. Meanwhile, blood samples were collected prior to any treatment. The whole blood
samples were collected from 12 SRNS and control. Moreover, RNA isolation was carried out with
blood plasma samples stored in a cooler at -800C, while miR-21 expression was measured using
qRT-PCR. The difference between miRNAs expression analyzed with Livak and the correlation
between B2M and miR-21 expression were analyzed using Spearman correlation analysis. Based on
the results, there were notable upregulation of miR-21 in SRNS compared to SSNS 2-ΔΔCt > 1.
However, no correlation was observed between B2M expression with the upregulation of miR-21 ( -1
< rs < 1, p > 0.05). The miR-21 is upregulated in children with SRNS. This indicates that the
expression level of this miRNA potentially applicable as a predictor for SRNS development in
children.
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BECB-MS-1124: Evolutionary changes in gene modules and regulatory networks during
differentiation of primordial germ cells among monkey, human and mouse
Feng Wang1*, Baiquan Ci1, Tao Tan2
1

Faculty of Life Science and Technology, Kunming University of Science and Technology, Kunming
650500, China
2
Yunnan Key Laboratory of Primate Biomedical Research, Institute of Primate Translational Medicine,
Kunming University of Science and Technology, Kunming 650500, China
*
E-mail: wangf@kust.edu.cn; phone: 86-18468276098
Abstract. As the precursor of sperm and egg, primordial germ cells (PGCs) play very important
roles in life cycling, perpetuating genetic as well as epigenetic information. However, the
evolutionary changes and regulatory networks in the development of PGCs among monkey, human
and mouse are largely unknown. Here, we performed single-cell RNA-seq in the process of
PGC differentiation in Macaca fascicularis, a non-human primate animal model. In total, we have
obtained 212 single-cell transcriptomic sequencing data, and identified the functional gene modules,
key hub genes and molecule networks related to PGC development by using weighted gene
co-expression network analysis (WGCNA). Furthermore, we carried out comparative analysis of
evolutionary changes in gene modules and regulatory networks during PGC differentiation among
monkey, human and mouse. Our findings showed that the key hub genes including Pou5f1, Tfap2c,
Mcm7, Kdm6a, Notch1 and Wnt signalling pathway are very likely to drive the initiation process of
PGC differentiation in Macaca fascicularis. For the comparison among monkey, human and mouse,
we further uncovered the core functional gene modules corresponding to each species in the
development of PGCs, which contain 94 (PCC=0.76, p-value=0.007), 156 (PCC=0.92,
p-value=1e−04) and 240 (PCC=0.94, p-value=4e−04) co-expressed key genes, respectively. Finally,
in combination with the STRING database, the protein-protein interaction networks related to PGC
development for each species were demonstrated and the core subnetworks were also identified by
MCODE. In summary, this study provides the basis for deep understanding of the developmental
coordinate and gene regulation underlying the fate of PGCs and their evolutionary changes among
monkey, human and mouse.
BECB-MS-1127: Stem cells in lung repair, regeneration, and diseases: Current applications and
future promise
Ahmed El-Hashash
The University of Edinburgh-Zhejiang University Institute, The University of Edinburgh Zhejiang
International Campus, ZJE Building, Zhejiang 314400, PR China
*
E-mail: eiahmed@intl.zju.edu.cn; aelhashash@hotmail.com; phone.: 15858397018
Abstract. Tissue engineering and cellular therapies have a remarkable potential to significantly
impact medicine/biomedicine. Lung diseases are major cause of morbidity and mortality worldwide.
The progress in regenerative medicine and stem cell research in the lung are currently a fast‐growing
research topic that can provide solutions to these major health problems. Under normal conditions,
the rate of cellular proliferation is relatively low in the lung in vivo, compared to other major organ
systems. Lung injury leads to the activation of stem/progenitor cell populations that re‐enter the cell
cycle. Yet, little is known about stem cells in the lung, despite common thoughts that these cells
could play a critical role in the repair of lung injuries. Nor do we fully understand the cellular and
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architectural complexity of the respiratory tract, and the diverse stem/progenitor cells that are
involved in the lung repair and regeneration. In this talk, we will present and discuss the conceptual
framework of lung stem/progenitor cell biology. We will also describe our research studies and
related research by others on some lung diseases, in which stem cell manipulations may be
physiologically significant. Furthermore, we highlight the challenges of lung stem cell‐based therapy.
BECB-MS-1164: Reconstructing the multicellular structure of a developing metazoan embryo
with repulsion-attraction model and cell-cell connection atlas in vivo
Guoye Guan1*, Lei-Han Tang2, Chao Tang1,3,4
1

Center for Quantitative Biology, Peking University, China
Department of Physics, Hong Kong Baptist University, China
3
Peking-Tsinghua Center for Life Sciences, Peking University, China
4
School of Physics, Peking University, China
*
E-mail: guanguoye@gmail.com; phone: 86-18117837570
2

Abstract. Embryogenesis is a spatio-temporal multicellular evolutional process involved with
intracellular biochemical activities and intercellular biophysical interactions. Reproducible and
precise multicellular structures contribute to robustness of embryonic development by cell-cell
communication, morphogenesis and other significant biological events. Using Caenorhabditis
elegans as animal model, recently several researches established mechanical models to reconstruct
the multicellular structures of this developmental system, in which cells interact via repulsive or
attractive potentials inside an ellipsoidal eggshell. However, those models ignored some practical
details and lack of test in depth. In this paper, we improved an in silico modeling framework based
on previous models by revising formulae of interactive force and applying in vivo experimental
information of eggshell shape, cell volume, cell position and cell-cell connection relationship. Cell
pairs with and without empirically repeated connection were regarded to have different types of
attractive force, which could help stabilize cells into their experimentally observed locations
accompanied by correct neighbour relationships. Both previous models and our revised ones were
tested, verified and compared to each other. Our modeling framework not only reproduces the
multicellular structure patterns in an artificially compressed embryo with ~50 cells, but also exhibits
a potential to uncover active adjustments and controls on cell positioning. (This research has been
published as Guoye Guan et al, 2020, J. Phys.: Conf. Ser., 1592, 012020, and is only for oral
presentation in BECB).
BECB-MS-1028: Targeted transcript quantification in single disseminated cancer cells after
whole transcriptome amplification
Franziska C Durst1*, Ana Grujovic1, Iris Ganser1, Martin Hoffmann2, Peter Ugocsai3, Christoph A
Klein1,2, Zbigniew T Czyż2
1

Experimental Medicine and Therapy Research, University of Regensburg, Regensburg, Germany
Fraunhofer Institute for Toxicology and Experimental Medicine, Project Group Personalized Tumor
Therapy, Regensburg, Germany
3
Caritas Hospital St. Josef, Department of Obstetrics and Gynecology, Regensburg, Germany
*
E-mail: Christoph.Klein@ukr.de; phone.: +49 (0)941 944 6720
2
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Abstract. Gene expression analysis of rare or heterogeneous cell populations such as disseminated
cancer cells (DCCs) requires a sensitive method allowing reliable analysis of single cells. Therefore,
we developed and explored the feasibility of a quantitative PCR (qPCR) assay to analyze single-cell
cDNA pre-amplified using a previously established whole transcriptome amplification (WTA)
protocol. We carefully selected and optimized multiple steps of the protocol, e.g. re-amplification of
WTA products, quantification of amplified cDNA yields and final qPCR quantification, to identify
the most reliable and accurate workflow for quantitation of gene expression of the ERBB2 gene in
DCCs. We found that absolute quantification outperforms relative quantification. We then validated
the performance of our method on single cells of established breast cancer cell lines displaying
distinct levels of HER2 protein. The different protein levels were faithfully reflected by transcript
expression across the tested cell lines thereby proving the accuracy of our approach. Finally, we
applied our method to breast cancer DCCs of a patient undergoing anti-HER2-directed therapy. Here,
we were able to measure ERBB2 expression levels in all HER2-protein-positive DCCs. In summary,
we developed a reliable single-cell qPCR assay applicable to measure distinct levels of ERBB2 in
DCCs.
BECB-MS-1059: The Intracellular Regulator Cyclic PIP Triggers Anabolism in All Cells of a
Body
Heinrich K. Wasner
BioReg Biopharm, Technical Innovation Laboratory, University of Illinois at Chicago, USA
*
E-mail:hwas80@bioregbiopharm.com
Abstract. Nearly 70 years ago Earl Sutherland reported on cyclic AMP, the first intracellular second
messenger. It triggers in all cells of a body catabolism. The view of the late Sutherland was that
every ‘switch on’ signal demands an equally strong ‘switch off’ signal. The task was to find and
characterize this counterpart to cyclic AMP. It is abbreviated cyclic PIP.
Cyclic AMP is a rather stable and in one reaction step synthesized compound. Its counterpart, cyclic
PIP is very labile. For its biosynthesis five reaction steps are needed: By hormonal (insulin- or
alpha-adrenergic) stimulation, activated phospholipase C releases polyunsaturated fatty acids, which
are converted also to prostaglandin E; equally activated phospholipase A releases from lipids inositol
phosphates as inositol-(1:2)-cyclic, 4-bisphosphate, which is converted to activated inositol
(1:2)-cyclic phosphate. Cyclic PIP synthase combines PGE and activated inositol phosphate to cyclic
PIP.
Cyclic AMP switches on catabolism by phosphorylating ‘key enzymes’ of metabolism by its activation of protein kinase A. Cyclic PIP triggers dephosphorylation of these enzymes by inhibiting
protein kinase A and activating phosphoprotein ser/thr phosphatases. In this way cyclic PIP switches
on anabolism.
Cyclic PIP, for instance, activates 10-fold the glucose uptake into adipocytes; in pancreatic beta-cells
it inhibits the glucose stimulated secretion of insulin within 2 min; it antagonizes in the slime mold
Dictyostelium discoideum the cyclic AMP induced aggregation and sporulation; in hepatocytes it
switches off the cyclic AMP triggered autophagy and proteolysis.
Presently, the discovery of cyclic PIP is still in an early stage mainly because the high lability of
cyclic PIP slowed the progress. Enough knowledge has been acquired which enables faster progress
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in the coming years. (Wasner H.K. (2020) Prostaglandyl-inositol cyclic phosphate, the natural
antagonist to cyclic AMP. IUBMB Life 72: 2282-2289)
BECB-MS-1106: Network and systems based re-engineering of dendritic cells with microRNAs
for cancer immunotherapy
Xin Lai1,5,6,*, Florian S. Dreyer1,5,6, Martina Cantone1,5,6, Martin Eberhardt1,5,6, Kerstin F. Gerer2,5,6,
Tanushree Jaitly1,5,6, Steffen Uebe3, Christopher Lischer1,5,6, Arif Ekici3, Jürgen Wittmann4,
Hans-Martin Jäck4, Niels Schaft2,5,6, Jan Dörrie2,5,6, Julio Vera1,5,6*
1

Laboratory of Systems Tumor Immunology, Department of Dermatology,
Friedrich-Alexander-Universität Erlangen-Nürnberg (FAU) and Universitätsklinikum Erlangen,
Erlangen, Germany
2
RNA Group, Department of Dermatology, Friedrich-Alexander-Universität Erlangen-Nürnberg
(FAU) and Universitätsklinikum Erlangen, Erlangen, Germany
3
Department of Human Genetics, Universitätsklinikum Erlangen, Erlangen, Germany
4
Division of Molecular Immunology, Department of Medicine 3, Universitätsklinikum Erlangen,
Erlangen, Germany
5
Deutsches Zentrum Immuntherapie (DZI), Erlangen, Germany
6
Comprehensive Cancer Center (CCC) Erlangen, Erlangen, Germany
*
E-mail: xin.lai@uk-erlangen.de; phone: +49(0)91318545888
Abstract. Dendritic cells (DCs) are professional antigen-presenting cells that induce and regulate
adaptive immunity by presenting antigens to T cells. Due to their coordinative role in adaptive
immune responses, DCs have been used as cell-based therapeutic vaccination against cancer. The
capacity of DCs to induce a therapeutic immune response can be enhanced by re-wiring of cellular
signaling pathways with microRNAs (miRNAs). Since the activation and maturation of DCs are
controlled by an interconnected signaling network, we deploy an approach that combines RNA
sequencing data and systems biology methods to delineate miRNA-based strategies that enhance
DC-elicited immune responses. Through RNA sequencing of IKKβ-matured DCs that are currently
being tested in a clinical trial on therapeutic anti-cancer vaccination, we identified 44 differentially
expressed miRNAs. According to network analysis, most of these miRNAs regulate targets that are
linked to immune pathways, such as cytokine and interleukin signaling. We employed a network
topology-oriented scoring model to rank the miRNAs, analyzed their impact on the immunogenic
potency of DCs, and identified dozens of promising miRNA candidates, with miR-15a and miR-16
as the top ones. The results of our analysis are presented in a database that constitutes a tool to
identify
DC-relevant
miRNA-gene
interactions
with
therapeutic
potential
(www.synmirapy.net/dc-optimization). Our approach enables the systematic analysis and
identification of functional miRNA-gene interactions that can be experimentally tested for improving
DC immunogenic potency.
BECB-MS-1166: Modeling binary and graded cone cell fate patterning in the mouse retina
Kiara C. Eldred1, Cameron Avelis2, Robert J. Johnston, Jr1*, Elijah Roberts2*
1

Department of Biology, Johns Hopkins University, Baltimore, Maryland, United States of America
Department of Biophysics, Johns Hopkins University, Baltimore, Maryland, United States of
America
2
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E-mail: robertjohnston@jhu.edu (RJJ); eroberts@jhu.edu (ER); phone.: (410) 516-4954

Abstract. Nervous systems are incredibly diverse, with myriad neuronal subtypes defined by gene
expression. How binary and graded fate characteristics are patterned across tissues is poorly
understood. Expression of opsin photopigments in the cone photoreceptors of the mouse retina
provides an excellent model to address this question. Individual cones express S-opsin only, M-opsin
only, or both S-opsin and M-opsin. These cell populations are patterned along the dorsal-ventral axis,
with greater M-opsin expression in the dorsal region and greater S-opsin expression in the ventral
region. Thyroid hormone signaling plays a critical role in activating M-opsin and repressing S-opsin.
Here, we developed an image analysis approach to identify individual cone cells and evaluate their
opsin expression from immunofluorescence imaging tiles spanning roughly 6 mm along the D-V axis
of the mouse retina. From analyzing the opsin expression of ~250,000 cells, we found that cones
make a binary decision between S-opsin only and co-expression competent fates. Co-expression
competent cells express graded levels of S- and M-opsins, depending nonlinearly on their position in
the dorsal-ventral axis. M- and S-opsin expression display differential, inverse patterns. Using these
single-cell data, we developed a quantitative, probabilistic model of cone cell decisions in the retinal
tissue based on thyroid hormone signaling activity. The model recovers the probability distribution
for cone fate patterning in the mouse retina and describes a minimal set of interactions that are
necessary to reproduce the observed cell fates. Our study provides a paradigm describing how
differential responses to regulatory inputs generate complex patterns of binary and graded cell fates.
BECB-MS-1183: Cell motion-coordinated fibrillar assembly of soluble collagen I to promote
MDCK cell branching formation
Jiajia Wang, Jia Guo, Bo Che, Mingxing Ouyang*, Linhong Deng**
Institute of Biomedical Engineering and Health Sciences, College of Pharmaceutical Engineering
and Life Science, Changzhou University, 1 Gehu Road, WujinDistrict, Changzhou City, Jiangsu
Province, 213164, China
*
E-mail: mxouyang@cczu.edu.cn(M.Ouyang); dlh@cczu.edu.cn(L. Deng)
Abstract. Extracellular Matrix (ECM) assembly and remodeling are critical physiological events in
vivo, and abnormal ECM assembly or remodeling is related to pathological conditions such as
osteoarthritis, fibrosis, cancers, and genetic diseases. ECM assembly/remodeling driven by cells
represents more physiological processes. Collagen I (COL) is very abundant in tissues, which
assembly/remodeling is mediated by biochemical and mechanical factors. How cells regulate COL
assembly biomechanically still remains to be well understood. Here we used fluorescent COL in the
medium to study how cells assembled ECM which represents more physiological structures. The
results showed that MDCK cells actively recruited COL from the medium and helped assemble the
fibers, which in turn facilitated cell branching morphogenesis, both displaying highly spatial
associations and mutual dependency. Inhibition of cellular contraction force by ROCK and Myosin II
inhibitors attenuated but did not block the COL fiber formation, while cell motion showed high
consistency with the fiber assembly. Under ROCK or Myosin IIinhibition, further analysis indicated
high correlation between local cell movement and COL fiber strength as quantified from different
regions of the same groups. Blocking cell motion by actin cyto-skeleton disruption completely
inhibited the fiber formation. These suggest that cell motion coordinated COL fiber assembly from
the medium, possibly through generated strain on deposited COL to facilitate the fiber growth.
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Oral Session_3 Biomedical Engineering II
BECB-MS-1066: Application of metallic
neurosciences and biomedical engineering

nanoparticles

in

experimental

physiology,

Igor V. Pantic
University of Belgrade, Faculty of medicine, Department of medical physiology Visegradska 26/2,
RS-11129, Belgrade, Serbia
University of Haifa, 199 Abba Hushi Blvd, Mount Carmel, Haifa IL-3498838, Israel
*
E-mail: igor.pantic@med.bg.ac.rs; ipantic@yandex.co.il; phone.: +381621453999
Abstract. During the past two decades, nanotechnology has emerged as a novel and rapidly
developing field, and various new nanomaterials have been produced with huge potential for medical
and biological applications. Metallic nanoparticles (MNP) in particular, due to their unique physical
and chemical properties have been suggested as suitable candidates for various research, diagnostic
and therapeutic protocols. Some of these nanoparticles such as the ones made from iron, copper,
silver and gold can be used as efficient drug carriers for targeted delivery of various medicaments to
specific cells and tissues. Nanoparticles with magnetic properties such as the ones made from iron
and iron oxides can be used in oncology for thermal destruction of cancerous tissue. These particles
could also in the future be used as an addition or even replacement of conventional contrast agents in
radiological imaging. Finally, MNPs can be used as components of complex biochemical assays for
detection and measurement of numerous biologically active compounds. Unfortunately, toxicity of
many MNPs has not yet been fully investigated and remains a potential obstacle in their future
clinical applications.
BECB-MS-1075: The cancer drug target ribonucleotide reductase
Chris Dealwis
Case Western Reserve University School of medicine, Cleveland, Ohio, USA) and Sarah Huff, PhD
(University of California, San Diego, San Diego, California, USA
*
E-mail: cxd114@case.edu
Abstract. Human ribonucleotide reductase (hRR) is an established cancer target, due to its essential
role in the NTP synthesis and DNA replication. The antimetabolite class of chemotherapies such as
gemcitabine, clofarabine and fludarabine inhibit hRR. Gemcitabine is one of the few drugs that have
been approved against the treatment of pancreatic cancer (PC). Only 10% of the PC sufferers
respond to gemcitabine and gemcitabine treated patients develop resistance after a month with the
average life expectancy only extended by one year. Therefore, there is a large unmet need for novel
therapies for the treatment of cancer, such as PC and other nonresponsive cancers to therapies such
as triple negative breast cancer and glioblastomas. Using in silico screening, medicinal chemistry,
interspersed with synthesis, we developed a novel class of non-nucleoside, reversible, small
molecule inhibitors targeting hRR. In this presentation, I will be reporting data on this class of
inhibitors and their efficacy against cancer
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BECB-MS-1078: Inherent confluence of nano-electronics with organic semiconductors and
biomaterials for medical applications
Cristian Ravariu1*
1

Dept. of Electronic Devices Circuits and Architectures, Polytechnic University of Bucharest UPB
Bucharest, Romania
*
E-mail: cristian.ravariu@upb.ro; phone(office): +40 21-4024840
Abstract. New era of the nano-electronic devices after 2021 when the Moore’s law rigorously
fulfilled for CMOS technology, seems to be the co-integration period. The Silicon CMOS part will
keep the circuit complexity at a low enough price, while the added layers can be Tunnel-FETs to
local decrease the SS parametersub-60mV/dec, Organic-TFTs to put in agreement the Si-circuitry
with commended OLEDs for displays, and biomaterials to co-integrate biosensors at low prices and
multiple usage of the MOS part. Proposals are multiple, alternative nano-devices are largely known,
nanoscale technologies open future facilities to co-immobilize enzymes and antibodies in the CMOS
proximity. Hence, the confluence among traditional MOS circuits with organic layers, biomaterials
and novel nano-devices seems to be inherent in applied medical devices, bioengineering applications,
biosensors construction, pathological investigations at cellular level, patch-clamp measurements,
cells separation and cell cultures monitoring. Hot new directions in the last 2 years are: biomimetic
devices as next pieces of neuromorphic circuits instead of traditional CMOS transistors; modeling
the ionic channels from the cell membrane and deep insight inside cells from microns-scale to
nano-scale for drug development and pharmacodynamics drug action at cellular level. My group
contributions, besides to main milestones of the biodevices from the Si-proximity will be presented
at the BECB Conference.
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BECB-MS-1107: Biophysical studies reveal the molecular mechanism of action and dynamics of
the human enzyme dihydroorotate dehydrogenase (HsDHODH) N-terminal microdomain
Eduardo Festozo Vicente1*, Thatyane M. Nobre-Pavinatto2, Felippe J. Pavinatto2, Osvaldo N. de
OliveiraJunior2, Indra D. Sahu3, Gary A. Lorigan3, Edson Crusca, Jr.4, Luis G. M. Basso5, Claudia E.
Munte6, Antonio J. da Costa Filho7, Eduardo M. Cilli8
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Engineering, Tupã, SP, Brazil
2
Instituto de Física de São Carlos, Universidade de São Paulo, USP, São Carlos,SP, Brazil
3
Department of Chemistry and Biochemistry, Miami University, Oxford, Ohio,United Statesof
America
4
Department ofBiochemistry, São Paulo State University (Unesp), São José do Rio Preto, SP, Brazil
5
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Fluminense Darcy Ribeiro, Campos dosGoytacazes, RJ, Brazil
6
Institute of Biophysics and Physical Biochemistry, University of Regensburg, Universitätsstraße 31,
93053 Regensburg, Germany
7
Laboratório de Biofísica Molecular, Departamento de Física, Faculdade de Filosofia, Ciên-cias
eLetras de Ribeirão Preto, Universidade de São Paulo (USP), Ribeirão Preto, SP, Brazil
8
Department ofBiochemistry and Chemistry Tecnology, Institute of Chemistry, São Paulo State
University (Unesp), Araraquara, SP, Brazil
*
E-mail: eduardo.vicente@unesp.br; phone.: +551434044262
Abstract. The human dihydroorotate dehydrogenase enzyme (HsDHODH -PDB ID: 1D3H, E. C.
1.3.5.2) belongs to the “de novo” pyrimidine biosynthesis pathway, catalysing the
(S)-dihy-droorotateoxidation to the final product, orotate, in the only redox pathway step.
Consequently, HsDHODH inhibition decreases pyrimidine production in cells, inhibiting rapid
proliferation. Therefore, this enzyme is a promising drug target for treatment of several proliferative
diseases, such as cancer and rheumatoid arthritis. HsDHODHN-terminal conserved microdomains
sup-posed to play an essential role in the catalysis, which is anchoring it to the inner mitochondrial
membrane and responsible to harbor quinones for reaction completeness. However, regarding its
molecular mechanism of action, there are few information in literature and it is not fully understood.
In order to provide a better understanding of this mechanism, solid phase peptide synthesis along
with several spectroscopy and biophysical studies were employed, such as Langmuir monolayers,
polarization-modulated infrared reflection-absorption spectroscopy, cir-cular dichroism (CD),
electron paramagnetic resonance (continuous wave and double electron-electron resonance) and
nuclear magnetic resonance. The combined results demonstrate that the HsDHODHN-terminal micro
domainmimicpeptide adopted a disordered structure in water, while acquired -helical structures in
the presence of micellesand vesicles membrane mimetics. Also, different peptide conformational
states in micelles and liposomes were observed, which could suggest that this microdomain
recognize specific lipid regions in the inner mitochondrial membrane. Moreover, microdomain
peptide structure in micelles showed a very different pep-tide conformation when compared to the
reported crystal structure, displaying a conformational flexibility of its helices, promoted by the
connecting loop. Therefore, the great microdomain flexibility along with higher cardiolipin affinity
can shed light in terms of molecular conformation and provide fundamental insights for further
studies for development of new and efficient inhibitory compounds to fight proliferative diseases.
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BECB-MS-1130: Extraction and evaluation of EEG covariates and their influence on GLM
model
Vaclava Piorecka1,2*, Filip Cerny1,2, Marek Piorecky1,2, Vlastimil Koudelka2, Jiri Horacek2,3, Jitka
Buskova2,3, Martin Brunovsky2,3 and Jana Koprivova2
1

Department of Biomedical Technology, Faculty of Biomedical Engineering, CTU in Prague, 27201
Kladno, Czech Republic
2
National Institute of Mental Health, 25067 Klecany, Czech Republic
3
Third Faculty of Medicine, Charles University, 10000 Prague, Czech Republic
*E-mail: vaclava.piorecka@cvut.cz
Abstract. This study aims at the identification of suitable approaches to dimension reduction
methods for EEG covariate extraction for GLM analysis of fMRI time series. We present the results
of anatomical and mathematical methods of dimension covariate reduction and their combinations.
Individual models according to the used covariates showed that jPCA creates a lower number of
significantly correlated voxels. Anatomical reduction balances the number of correlated voxels
between mean and jPCA. The choice of covariates has a significant effect on the resulting GLM
activations. The average allows generalization to explain a physiological activity, jPCA offers the
ability to identify specific activations.
BECB-MS-1138: Induction analyser of kinematic human gait parameters
S V Prokopenko1, V S Ondar1, S B Ismailova1*and A A Kchomchenkova1
1

Department of Nervous Diseases with a course of Post-diploma Education, Krasnoyarsk State
Medical University named after prof. V. Ph. Voino-Yasenetsky, 1 Partizana Zheleznyaka St.,
Krasnoyarsk, Russia
*
E-mail: sbismailova@gmail.com
Abstract. The article presents an original device for analysis of human movements, gait in particular,
based on inductively coupled coils (short multilayer solenoids) fixed on the subject’s legs. Specifically
developed software making it possible to visualise peculiarities of the patient’s gait in the form of the
electromagnetic signal oscillogram and determine diagnostically significant kinematic parameters of
human gait. The device may be used as a tool for objective diagnosis of human gait. In particular, it
may be applied in medicine as a method for analysis of kinematic gait parameters in health and disease
including the possibility to evaluate the dynamics of rehabilitation procedures.
BECB-MS-1194: Awareness of food-drug interactions (FDIs) among Jordanian Dietitians
Natasha, H, Bajj, Dima, H, Sweidan, Marry Rose, S, Awies, Julia M. Barakat, Hiba, F, Al-Sayyed
Department of Nutrition, University of Petra, Amman, Jordan
*
E-mail: n_baj@yahoo.com; demeswidan52@gmail.com; Maryrose_oweis@hotmail.com;
juliabarakat.20@outlook.com; halsayyed@uop.edu.jo
Abstract. Food and Drug Interactions (FDIs) are one of the most serious problems encountered by
the patient as well as by the health care team. FDI can affect patients’ health, especially the most
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susceptible ones. Dietitians should have adequate information on FDIs since this affects dietary
management. To the best of the investigators’ knowledge, so far, no studies have evaluated the
awareness of dietitians in the field of FDIs. This investigation is the first study on awareness of
Jordanian dietitians on FDIs. Awareness is investigated usually by knowledge, attitudes, and
practices. A questionnaire was developed to test awareness parameters of Jordanian dietitians
regarding FDIs. The questionnaire was validated and tested for reliability. The questionnaire
consisted of 4 parts i.e., sociodemographic characteristics, knowledge, attitude, and practice
questions. The questionnaire was distributed to a convenient sample of 360 Jordanian dietitians. The
questionnaire was valid and had a satisfactory reliability (Cronbach’s-alpha value = 0.622). Jordanian
dietitians scored between 0 and 36 out of 39. The mean, median, and standard deviation values of
awareness were 23.45, 24.00, and 5.468 indicating very good awareness of FDIs by dietitians. The
awareness of Jordanian dietitians towards DRIs should be improved by emphasizing this subject
within books and magazines, scientific books in medicine, internet, social media, scientific articles,
medical representatives, manufacturers websites, as well as dietitians.

BECB-MS-1113: Synthesizing Spectral Data for Machine Learning: From Handcrafted
Equations to Generative Adversarial Networks
Thomas Schmid1,2*, Benjamin Schindler1
1

Universität Leipzig, Machine Learning Group, Leipzig, Germany
Lancaster University Leipzig, Leipzig, Germany
*
E-mail: schmid@informatik.uni-leipzig.de
2

Abstract. This talk summarizes core findings and conclusions from a decade of research in modeling
spectral data mimicking impedance measurement of epithelia. Epithelial tissue are of medical
interest because they form important internal barriers in a large variety of organisms, e.g., in the
human kidney or lung, or essential barriers against the environment of the organism, like the skin. By
applying alternating current to epithelial tissue at various frequencies in specialized measurements,
impedance spectra may be obtained that reflect characteristics of given epithelia under given
conditions and allow to derive these characteristics in a subsequent analysis step. While modern
machine learning techniques provide a rich set of tools for such analyses and have proven superior to
classical statistical tools in many cases, they do require a sufficient number of training data to unfold
their full potential. In laboratory experiments, however, it is often only possible to obtain a relatively
small number of measurements. To this end, we have been designing and evaluating strategies for
synthesizing impedance spectra from epithelia. Initial approaches were based on calculating
theoretical impedances for given frequencies from equivalent electric circuits by assuming a fixed set
of circuit components and exploiting Kirchhoff’s circuit laws. Since such ideal impedances do not
contain any measurement-related biases, we also modeled the error potential of specific measuring
hardware in subsequent approaches. Yet, the key challenge in this synthesizing strategy was
identified in another aspect: the choice of circuit parameter values. Careful choice is required to
avoid out-of-distribution effects, and particular efforts have been made to identify reasonable
parameter ranges for specific tissue and specific experiment conditions. As both modeling setup bias
and identifying reasonable parameter ranges are complex and time-consuming tasks, our current
research focuses on automated synthesis of impedance spectra by employing Generative Adversarial
Networks (GAN). GANs are capable of mimicking given data characteristics very closely and
provide a way to adapt to a small number of measurements while providing a scalable way of
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synthesis. As the talk will highlight, key challenge in this novel approach is to develop a GAN-based
synthesizing strategy that allows for explain ability and domain-specific analysis of the synthesized
spectral data. Therefore, our research also includes the development of novel GAN architectures that
incorporate model-specific and interpretable parameters.
BEBC-MS-1152 New potential of chronic cough therapy in postnasal drip
Andrey Y. Ovchinnikov, Nina A. Miroshnichenko, Vladlen A. Ryabinin, Yulia O. Nikolaeva
Department of Otorhinolaryngology, Moscow State University of Medicine and Dentistry n.a. A.I.
Yevdokimov, Russia
Abstract. Respiratory tract diseases are often accompanied by cough. Cough may vary in duration
and aetiology. The underlying causes of cough may be associated with upper and lower respiratory
tract conditions. Besides, some types of cough are not related to any respiratory disorder. Cough can
be an underlying disease or only a symptom of a medical problem. It is no wonder why the antitussive
drugs market is so huge. The main antitussive medications include antitussives themselves (centrally
acting and peripherally acting drugs), drugs with an indirect cough suppressing action
(bronchodilators, anti-inflammatory drugs, antiallergic agents, decongestants, etc.) and combination
products. However, only few of them produce combined effects. This article presents a clinical study
of the efficacy and safety of Rengalin, the released-activity combination drug having antitussive,
anti-inflammatory and bronchodilator actions. The study enrolled patients with chronic cough arising
from a postnasal drip syndrome. The study treatment was compared to the standard therapeutic
strategy. The following parameters were assessed to determine statistical difference: daytime and
night-time cough severity, a patient’s general condition measured by the visual analog scale (VAS),
and the number of patients with fully resolved cough by the end of the study treatment. Rengalin was
found to increase the efficacy of treatment for chronic cough and improve quality of life in patients.
BECB-MS-1081: Differences in spontaneous activity between animal models of Cancer-induced
pain and Neuropathic pain
Yong Fang Zhu1,2, Robert Ungard1,2, Gurmit Singh1,2
1

Michael G. DeGroote Institute for Pain Research and Care, McMaster University, Hamilton, ON,
Canada
2
Department of Pathology & Molecular Medicine, McMaster University, Hamilton, ON, Canada3
*
E-mail: zhuy4@mcmaster.ca; (905)5259140-20172
Abstract. Background. Clinical data on cancer-induced pain (CIP) suggest extensive changes in
sensory function. It is characterized in humans not only by stimulus-invoked pain (allodynia and
hyperalgesia), but also spontaneous pain. In our previous investigation of an animal model of CIP, we
observed changes in intrinsic membrane properties and excitability of dorsal root ganglion (DRG)
nociceptive and non-nociceptive neurons correspond to mechanical allodynia and hyperalgesia, of
which abnormal activities of non-nociceptive Aβ sensory neurons are consistent in a rat model of
peripheral neuropathic pain (NEP). Objectives. To investigate the mechanisms underlying
spontaneous pain in CIP model, we have compared the electrophysiological properties of nociceptive
and non-nociceptive sensory neurons at 3 weeks after CIP model induction with properties in NEP
animals. Methods. CIP model rats were induced with mammary rat metastasis tumour-1 rat breast
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cancer cells implanted into the distal epiphysis of a femur. NEP model rats were induced with a
polyethylene cuff implanted around a sciatic nerve. Spontaneous pain is indicated in animals by
spontaneous foot lifting (SFL). After measurement of SFL, the animals were prepared for
electrophysiological recordings of spontaneous activity (SA) neurons in the DRG in vivo. Results.
Our data showed that SFL occurred both in NEP and CIP model. And SA observed in C-nociceptor,
Aβ-nociceptor and Non-nociceptor neurons, both in NEP and CIP model. Whereas, SFL in CIP model
was significantly increased, Correspondingly, SA in C and Aβ-nociceptors in CIP was also
significantly increased. Conclusion. Thus, spontaneous pain might play important role in CIP model
and SFL may result from SA activity in nociceptor neurons.
BECB-MS-1085: Design of an endomicroscope including a resonant fiber-based microprobe
dedicated to endoscopic polarimetric imaging
Colman Buckley1*, Marc Fabert1, Damien Kinet2, Vytautas Kucikas1,3, Dominique Pagnoux1
1

XLIM Research Institute, University of Limoges, France
Faculté Polytechnique, University of Mons, Belgium
3
Institute for Molecular Cardiovascular Research (IMCAR), RWTH Aachen University, Germany
*
E-mail: colmanp.buckley@gmail.com
2

Abstract. We present a novel endomicroscope designed for achieving full 4×4 Mueller polarimetric
images of biological tissues through a fiber endoscope for medical diagnosis applications. The
polarimetric technique is based on a two-wavelength differential measurement method (TWDM)
which allows to overcome the polarization scrambling effects occurring along the propagation of light
in the fiber. A key component of the endomicroscope is a microprobe located at the distal tip of the
endoscopic fiber, with dimensions sufficiently small to be used in endoscopy (diameter: 2.9 mm,
length: 30 mm), including a fast-scanning system performed thanks to the mechanical resonance of
the fiber tip. The miniaturized dichroic filter required to implement the TWDM is a fiber Bragg
grating (FBG) photowritten at the distal end of the fiber, into the core. Besides its spectral selectivity,
one of the mandatory features of this FBG is that inner polarimetric effects must be negligible. A FBG
with a linear retardance of at most 3° over one round trip of the light and negligible diattenuation and
depolarization was manufactured and selected. By means of the TWDM, and using the specially
designed microprobe, full Mueller images of 250×250 pixels with a circular field of view of 400 µm
in diameter and a resolution of ~4 µm can be produced at the rate of 1 image/2 s through a single
mode fiber of several meters long. We conducted measurements on calibrated samples such as a λ/8
waveplate and we proved the ability of the device to provide accurate polarimetric characterizations.
Then, other measurements on biological samples (type I collagen) confirmed this statement, paving
the way to in vivo applications in polarimetric endomicroscopy.
BECB-MS-1150: Probabilistic machine learning methods for Down syndrome prenatal
screening: unified first and second Trimester markers multivariate bayesian risk model versus
current contingent sequential strategy
Luis, M, López-Garcia*, Agueda, Bataller-Calatayud, Concha, Sanz-Marti, Antonio, V,
Antolí-Frances
Department of Obstetrics and Gynecology, Lluís Alcanyís Hospital, Valencia, Spain
Department of Obstetrics and Gynecology, Ribera Hospital, Valencia, Spain
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Department of Obstetrics and Gynecology, Verge dels Lliris Hospital, Alicante, Spain
*
E-mail: lu.lopezg@comv.es; agubaca@hotmail.com, csanzma@msn.com; antoli_ant@gva.es
Abstract. The aim of the study is to compare performance of a multivariate bayesian model to
estimate Down syndrome (DS) risk from a dataset containing biochemical and ultrasound parameters
used in first and second-trimester prenatal screening with current contingent sequential screening
strategy in the diagnostic of cases missed in first-trimester screening. Methods: observational study in
a retrospective way of collecting data from pregnant women who attended the Lluís Alcanyís, Ribera
de Alzira y Verge dels Lliris de Alcoy hospitals in Valencia -Spain- for a period of 10 years
(2010-2020). Multivariate normal distributions for affected and unaffected fetuses, specified by the
means and the covariance matrix of biochemical and ultrasound parameters were set up. Area under
the curve (AUC) of ROC (receiver operating characteristic) for classification of DS missed in first
trimester screening was the figure to compare by DeLong test the diagnostic performance of quadratic
discriminant analysis from this multivariate Bayesian model to current Naïve-Bayes strategy. Results:
no significant differences were found between both strategies. Other than second-trimester biometric
variables between them, no relevant correlation between the rest of markers was found. Conclusion:
accuracy of other machine learning strategies should be investigated, namely artificial neural network,
to improve the identification of first trimester undetected cases.
BECB-MS-1174: Estimation of dynamic SNP-heritability with Bayesian Gaussian process
models
Arttu Arjas1, Andreas Hauptmann1,2, Mikko Sillanpää1*
1
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*
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2

Abstract. Improved DNA technology has made it practical to estimate single-nucleotide
polymorphism (SNP)-heritability among distantly related individuals with unknown relationships.
For growth- and development-related traits, it is meaningful to base SNP-heritability estimation on
longitudinal data due to the time-dependency of the process. However, only few statistical methods
have been developed so far for estimating dynamic SNP-heritability and quantifying its full
uncertainty.
We introduce a completely tuning-free Bayesian Gaussian process (GP)-based approach for
estimating dynamic variance components and heritability as their function. For parameter estimation,
we use a modern Markov Chain Monte Carlo method which allows full uncertainty quantification.
Several datasets are analysed and our results clearly illustrate that the 95% credible intervals of the
proposed joint estimation method (which ‘borrows strength’ from adjacent time points) are
significantly narrower than of a two-stage baseline method that first estimates the variance
components at each time point independently and then performs smoothing. We compare the method
with a random regression model using MTG2 and BLUPF90 software and quantitative measures
indicate superior performance of our method. Results are presented for simulated and real data with
up to 1000 time points. Finally, we demonstrate scalability of the proposed method for simulated
data with tens of thousands of individuals.
The C++ implementation dynBGP and simulated data are available in GitHub:
https://github.com/aarjas/dynBGP. The programmes can be run in R. Real datasets are available in
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QTL archive: https://phenome.jax.org/centers/QTLA.
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BECB-MS-1024: Evaluation of Growth Performance, Blood Metabolites and Gene Expression
Analysis in Egyptian Sheep Breeds, in Relation to Age
Gamal Ashour, Ahmed Gad, Ayat K. Fayed*, Neama A. Ashmawy and Ashraf El-Sayed
Department of Animal Production, Faculty of Agriculture, Cairo University, 12613 Giza, Egypt
*
E-mail: ayat.kassem@agr.cu.edu.eg
Abstract. The growth performance of lambs attributes the economic viability of animals. Faster
growth allows lambs to reach maturity in early age. Therefore, the aim of this study was to compare
growth performance, blood metabolites and expression of IGF-1, GH, and Leptin genes in three
different Egyptian sheep breeds across age. Thirty Egyptian sheep males from three breeds (Ossimi,
Rahmani and Barki) were divided into three ages categorize (7–9, 10 –12, and 13 -16 months). The
results showed that there was a significant increase in sheep’s live body weights toward advanced
ages till the second age categoryfor all breeds, the highest values of linear body measurements were
observed in Ossimi breed. There was a non-significant inverse effect of advanced age on blood
glucose and total lipids levels in all sheep breeds. There wasn’t any significant effect of interaction
between age and breed on plasma total protein concentrations. According to age categories, Barki
breed showed a significant up-regulation of G.Hcompared to the Ossimi breed in 7-9 months age
category. However, Barki breed showed a significant down-regulation of IGF-1compared to the
Ossimi breed in 7-9 months. Meanwhile, Leptin expression showed significant differences in Ossimi
breed between 10-12 months age category and two other age categories.We concluded that
measuring of physical body measurements, blood metabolites and GH, IGF-1 and Leptin genes in
early ages is a good and accurate indicator for growth performance in Egyptian sheep breeds.
BECB-MS-1067: Neighbouring Search Techniques in Meshfree Particle Methods: An
Evaluation of the Neighbour Lists and the Direct Search
Carlos Alberto Dutra Fraga Filho*
Coordination of Mechanics, Federal Institute of Education, Science and Technology, Espírito Santo,
Av. Vitória, 1729, Jucutuquara, Vitória-ES, Brazil
*E-mail: cadff1@gmail.com
Abstract. Meshfree particle methods are being increasingly employed in solving problems in
biomechanics and medicine, automotive, aeronautics and oil industries, environmental and
geophysical problems, physics and astronomy, among other areas. The search for neighbour particles
must be done at each numerical iteration (especially in dynamic cases), independently of the problem
studied. Linked and Verlet lists are neighbour particles searching techniques commonly used,
especially in two-dimensional (2-D) simulations. This paper presents a comparison of the
computational efficiency of the linked list technique and direct search (the simplest neighbour search
technique). From the analyses of the CPU processing times found in the problems simulated in this
work, in which the efficiency of the linked list was only similar to the direct search, it was concluded
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that is necessary the implementation of an optimisation technique for computational time-saving. The
Verlet list is a linked list optimisation proposal in which the neighbour list is not updated at each
numerical iteration. Through an appropriate choice of the cutoff radius, it is ensured that there is no
loss in the accuracy in the location of neighbouring particles. Optimisation attempts using the Verlet
list have been performed in recent literature but the improvement in the computational efficiency is not
satisfactory in all cases.
BECB-MS-1079: An Educational Bioinformatics Project to Improve Genome Annotation
Zoie Amatore1, Susan Gunn2, and Laura K. Harris1,3*
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Harris Interdisciplinary Research, Davenport University, USA
College of Urban Education, Davenport University, USA
3
Institute for Cyber-Enabled Research, Michigan State University, USA
*
E-mail: oesterei@msu.edu; phone.: 1-517-719-1729
2

Abstract. Scientific advancement is hindered without proper genome annotation because biologists
lack a complete understanding of cellular protein functions. In bacterial cells, hypothetical proteins
(HPs) are open reading frames with unknown functions. HPs result from either an outdated database
or insufficient experimental evidence (i.e., indeterminate annotation). While automated annotation
reviews help keep genome annotation up to date, often manual reviews are needed to verify proper
annotation. Students can provide the manual review necessary to improve genome annotation. This
presentation outlines an innovative classroom project that determines if HPs have outdated or
indeterminate annotation. The Hypothetical Protein Characterization Project (HPCP) uses multiple
well-documented, freely available, web-based, bioinformatics resources that analyze an amino acid
sequence to (1) detect sequence similarities to other proteins, (2) identify domains, (3) predict
tertiary structure including active site characterization and potential binding ligands, and (4)
determine cellular location. Enough evidence can be generated from these analyses to support
re-annotation of HPs or prioritize HPs for experimental examinations. Additionally, this presentation
introduces several approaches for selecting HPs to characterize using the HPCP. These approaches
include student- and instructor-directed random selection, selection using differential gene
expression from mRNA expression data, and selection based on phylogenetic relations. Additional
resources to support instructional use of the HPCP. Educational use of the HPCP provides students
with an opportunity to learn and apply knowledge of bioinformatic programs to address scientific
questions. The HPCP is highly customizable in that HP selection and analysis can be specifically
formulated based on the scope and purpose of each student’s investigations. Programs used for HP
analysis can be easily adapted to course learning objectives. The HPCP can be used in both online
and in-seat instruction for a wide variety of undergraduate and graduate classes as well as
undergraduate capstone, honors, and experiential learning projects.
BECB-MS-1112: Telomere length is negatively associated with BMI, R wave in aVL and IL-6
level in patients with new cases of hypertension
O. Podpalova1*, M. Kaliadka2, A. Babenka3, A. Mrochek1
1

Cardiac Rhythm Disturbance Lab, Republican Scientific and Practical Centre of Cardiology,
Belarus
2
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Department of Bioorganic Chemistry, Belarusian State Medical University, Belarus
E-mail: dr.olgapodpalova@yahoo.com; phone.: +375293065513

Abstract. Objective. The aim of the study was to investigate the association between lymphocyte
telomere length and cardiovascular risk factors in patients with new cases of hypertension according
to 10-years prospective study in urban randomised population.
Design and method. In 2007/2008 10-years prospective study of 3500 persons living in a district of
Vitebsk (Belarus) and selected by the random number method started (coverage of the survey was
97.9%). According to the results of first examination 2170 persons had normal blood pressure. 1862
of them were examined on the second stage of the study in 2012/2013 (coverage of the survey was
85,8%). 286 new cases of hypertension were revealed and they had significant positive relationship
with the IV quartile of uric acid level (≥339 µmol/l), determined on the first stage of the study. A
10-years prospective analysis was provided in 2017/2018 and included 145 randomized subjects with
hypertension diagnosed on the second stage of the study.
Results. We examined 2170 persons with normal blood pressure in 2007/2008. On the second stage
of the study 286 new cases of hypertension were diagnosed in these subjects (14,4% of men and
12,2% of women). According to multifactorial regression analysis of 145 randomized subjects of 286
new cases of hypertension, adjusted for age and sex, the IV quartile of uric acid level (339-527
µmol/l), determined on the first stage of the study, was associated with the I quartile of telomere
length in 10 years (df=1; χ2Wald=4,5; p<0,05). Cross-sectional analysis of these subjects showed
that the level of telomere length had a significant negative association with BMI (β=-0,19; p<0,05),
R wave in aVL (β=-0,18; p<0,05), IL-6 level (β=-0,20; p<0,05) in these subjects in cross-sectional
analysis in 2017/2018.
Conclusions. Regardless of age and sex, telomere length has negative association with BMI, R wave
in aVL and IL-6 level in patients with new cases of hypertension.
BECB-MS-1176: Dewetting of Polymer Films Controlled by Protein Adsorption
Natalia Janiszewska1, Joanna Raczkowska1,2, Andrzej Budkowski1, Katarzyna Gajos1, Yurij
Stetsyshyn3, Maciej Michalik1, and Kamil Awsiuk1,2*
1

M. Smoluchowski Institute of Physics, Jagiellonian University, 30-348 Kraków, Poland
Jagiellonian Center of Biomedical Imaging, Jagiellonian University, 30-348 Kraków, Poland
3
Lviv Polytechnic National University, 79013Lviv, Ukraine
*
E-mail: kamil.awsiuk@uj.edu.pl; phone.: +48 12 664 4557
2

Abstract. The stability of the film poly(n-butyl methacrylate) (PnBMA) with different tacticities,
fabricated on silicon oxide substrate and exposed to aqueous phosphate-buffered saline (PBS) with
different concentrations of bovine serum albumin (CBSA between 0 and 4.5 mg/mL), was examined at
temperatures close to the physiological limit (between 4 and 37 °C) with optical microscopy, contact
angle measurements, atomic force microscopy, and time-of-flight secondary ion mass spectrometry.
Our studies revealed that for pure PBS solution (CBSA = 0), the atactic PnBMA layer was stable,
whereas dewetting of isotactic PnBMA was observed, caused by the interplay between the stabilizing
long-range dispersion forces and the destabilizing short-range polar interactions. In the next step the
experiments performed for different CBSA showed that the dewetting process was significantly
retarded for higher BSA concentrations and analogous considerations of excess free energy cannot
explain this process. Instead, formation of a BSA overlayer, adsorbed preferentially but not
exclusively to uncovered SiOx regions, is evidenced and postulated to stabilize the isotactic PnBMA
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layer and retard its dewetting. Polymer dewetting and protein patterning are obtained in one step,
suggesting a simple approach to fabricate biomaterials with micropatterned proteins.
BECB-MS-1207: Semi-interpenetrating polymer networks for brain-related applications
M.Tunesi1, D. Albani2, C. Giordano1
1

Dep. Chemistry, Materials and Chemical Engineering “G. Natta,” Politecnico di Milano, Milan,
Italy
2
Dep. Neuroscience, Istituto di Ricerche Farmacologiche Mario Negri – IRCSS, Milan, Italy
*
E-mail: marta.tunesi@polimi.it; phone: +39.02.2399.4711
Abstract. The development and characterization of semi-interpenetrating polymer networks for
brain-related applications is an emerging field of bioengineering. We started about ten years ago,
when we focused on injectable and bioresorbable hydrogels as key players to enhance the
effectiveness of drug delivery/cell conveying approaches against brain neurodegenerative disorders,
like Alzheimer’s and Parkinson’s diseases (1). Moving from this idea, we patented agarose and
Carbomer-based hydrogels and demonstrated their suitability for the controlled release of molecules
with poor bioavailability but high therapeutic interest, like resveratrol (2).To improve
biocompatibility in the view of brain injections, we switched to collagen-based systems and
exploited collagen/poly(ethylene) glycol semi-interpenetrating polymer networksas a tunable
platform to set suitable methods to assess the viscoelastic properties and injectability, microstructure,
in vivo inflammatory response and biodegradation for hydrogels for brain applications (3). As a
validation of their effectiveness, we applied this knowledge to the development of
collagen/hyaluronic acid semi-intepenetrating networks, suitably reinforced with gelatin particles to
increase their viscoelastic properties after injection. We applied our composites to the release of
human recombinant heat shock protein 70 kDa, a chaperone protein whose brain targeting is
challenging, fused with the cell-penetrating peptide Tat (Tat-Hsp70)and demonstrated that the
proposed Tat-Hsp70-loaded composites conveyed neuroprotection in mouse models of dopaminergic
degeneration (4).
BECB-MS-1149: Self-analysis of repeat proteins reveals evolutionarily conserved patterns
Matthew Merski1*, Maria W. Gorna1
1

Department of Chemistry, University of Warsaw, Poland
*E-mail: merski@def.gh; phone.: (+48) 22 55 26 642
Abstract. Protein repeats are sections of about 20-50 residues long consisting of 3-25 sets of highly
homologous stretches of amino acids which re-occur in a protein chain and can be either structured
or unstructured. Protein repeats are found in many different proteins, and estimates typically suggest
that 15-25% of all proteins have some of these repetitions. Unfortunately, this repetition also greatly
reduces the sequence complexity of these proteins, and many repeats have highly similar sequences
despite lacking any shared evolutionary history, which makes it difficult to identify evolutionary
relationships among repeat proteins. Recently, we reported that self-homology dot plots (as generated
by the program DOTTER, for example), the first step in any pairwise alignment and also used for
several decades to identify repeats in protein and DNA sequences, tended to be more clearly
conserved than the actual amino acid sequences of the protein repeats (Merski et al. BMC
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Bioinformatics (2020) 21:179). Using this idea, we were able to efficiently quantitate the similarity
between any two proteins using a simple Jaccard metric. Comparison of the amount of information
present in the self-homology dot plot from a specific protein to the set of known and proven repeat
proteins in RepeatsDB also give a quick benchmark to identify putative repeat proteins from
sequence and we were able to analyse and cluster all the putative repeat proteins in the SwissProt90
database using HipMCL. Here we present a number of specific cases in which this kind of analysis
was successfully applied to a set of proteins, both those known to be repeat proteins and others that
are newly identified as having a protein repeat architecture.
BECB-MS-1225: From Nature to Machine: Using Evolutionary Biology to Improve Nuclear
Imaging with the Sodium Iodide Symporter
Susanna C. Concilio1, Lukkana Suksanpaisan2, Linh Pham1, Kah Whye Peng1,2, and Stephen J.
Russell*1,2
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*Email: Stephen J. Russell; sjr@mayo.edu; phone.: 1-507-284-5373
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Abstract. The sodium iodide symporter (NIS) is widely used as a reporter gene to noninvasively
monitor the biodistribution and durability of vector-mediated gene expression via gamma
scintigraphy, single-photon emission computed tomography (SPECT), and positron-emission
tomography (PET). However, the approach is limited by background signal due to radiotracer uptake
by endogenous NIS-expressing tissues. In this study, we compared the ability of NIS proteins from
different chordate species to transport NIS substrates in the absence or presence of the NIS inhibitor
perchlorate. The NIS protein from zebrafish (Danio rerio) was the most sensitive to perchlorate
inhibition and NIS from the minke whale (Balaenoptera acutorostrata scammony) was the most
resistant, with human NIS falling in between. SPECT and PET imaging studies in nude mice
challenged with NIS-encoding adeno-associated virus (AAV)-9 vectors confirmed that minke whale
NIS, in contrast to human and endogenous mouse NIS, continues to function as a reliable reporter
even when background radiotracer uptake by endogenous NIS is blocked by perchlorate
BECB-MS-1045: Determinants of Scale-up From a Small Pilot to a National Electronic
Immunization Registry in Vietnam: Qualitative Evaluation
Huyen Dang1, Sang Dao2, Emily Carnahan3, Nami Kawakyu3,4, Hong Duong1, Trung Nguyen1, Doan
Nguyen1, Linh Nguyen2, Maya Rivera2, Tuan Ngo2, Laurie Werner3, Nga Nguyen2
1

National Expanded Program on Immunization, National Institute of Hygiene and Epidemiology,
Hanoi, Vietnam
2
PATH, Hanoi, Vietnam
3
PATH, Seattle, WA, United States
4
Department of Global Health, University of Washington, Seattle, WA, United States
*
E-mail: ntnguyen@path.org
Abstract. Background. Digital health innovations can improve health system performance, yet
previous experience has shown that many innovations do not advance beyond the pilot stage to
achieve scale. Vietnam’s National Immunization Information System (NIIS)began as a series of
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digital health pilots, first initiated in 2010, and was officially launched nationwide in 2017. The NIIS
is one of the few examples of an electronic immunization registry (EIR) at national scale in low- and
middle-income countries. Objective: The aim of this study was to understand the determinants of
scale-up of the national EIR in Vietnam. Methods: This qualitative study explored the facilitators and
barriers to national scale-up of the EIR in Vietnam. Qualitative data were collected from October to
December 2019 through in-depth key informant interviews and desk review. The
mHealthAssessment and Planning for Scale (MAPS) Toolkit guided the development of the study
design, interview guides, and analytic framework. MAPS defines the key determinants of success, or
the “axes of scale,” to be groundwork, partnerships, financial health, technology and architecture,
operations, and monitoring and evaluation. Results: The partnership and operations axes were critical
to the successful scale-up of the EIR in Vietnam, while the groundwork and monitoring and the
evaluation axes were considered to be strong contributors in the success of all the other axes. The
partnership model leveraged complementary strengths of the technical working group partners: the
Ministry of Health General Department of Preventive Medicine, the National Expanded Program on
Immunization, Viettel (the mobile network operator), and PATH.The operational approach to
introducing the NIIS with lean, iterative, and integrated training and supervision was also a key
facilitator to successful scale-up. The financial health, technology and architecture, and operations
axes were identified as barriers to successful deployment and scale-up. Key barriers to scale-up
included insufficient estimates of operational costs, unanticipated volume of data storage and
transmission, lack of a national ID to support interoperability, and operational challenges among end
users. Overall, the multiple phases of EIR deployment and scale-up from 2010 to 2017 allowed for
continuous learning and improvement that strengthened all the axes and contributed to successful
scale-up. Conclusions: The results highlight the importance of the measured, iterative approach that
was taken to gradually expand a series of small pilots to nationwide scale. The findings from this
study can be used to inform other countries considering, introducing, or in the process of scaling an
EIR or other digital health innovations.
BECB-MS-1091: Investigation of the landscape of repertoire sequencing and its clinical
relevance through novel immunoinformatic approaches
Li Zhang1,2,3*, Hai Yang2, Zenghua Fan3, Jason Cham4, Tao He5
1

Department of Epidemiology & Biostatistics, University of California San Francisco, San Francisco,
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Helen Diller Family Comprehensive Cancer Center, University of California, San Francisco, San
Francisco, CA 94143, USA
3
Department of Medicine, University of California San Francisco, San Francisco, USA
4
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*
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Abstract. T cells and B cells represent a crucial component of the adaptive immune system and have
been shown to mediate anti-tumoral immunity and mediate immune response to respiratory
coronaviruses, including SARS-CoV-2. Next generation sequencing of the T and B cell receptors
(TCR and BCR) can be used to profile the T and B cell repertoire (Rep-seq). We develop a customized
analysis pipeline with advanced statistical methods and cutting-edge machine learning techniques to
characterize and investigate the landscape of Rep-seq changes over serial timepoints. We first perform
social network analysis on Rep-seq data based on the sequence similarity. Network analysis allows
interrogation of sequence similarity and thereby adds a complementary layer of information to
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repertoire diversity analysis. We then quantify repertoire network by network properties and correlate
with the clinical outcomes of interest. In addition, we identify shared amino acid motifs across the
entire repertoire and assess their relationship with clinical outcomes by a novel ensemble feature
selection approach based on kmers. This further helps us to develop a customized workflow to identify
the public clones which might be antigen-driven clones. The applications of the proposed approach in
the patients received cancer immunotherapy and SARS-CoV-2 patients show that network architecture
of immune repertoire can reveal the mechanisms of the adaptive immune system responses to
immunotherapies and the clinical outcome. Therefore, it can help us identify potential antigens to
target for future therapies or improving existing treatments.
BECB-MS-1189: Transcriptome assembly and gene expression analysis of the Cnidium
officinale herb under ambient changing temperature conditions
Wei Gai1, Sohee Shin2, Hyeju Seong2, Chanhu Park2, Yong Il Kim3, Inuk Jung1*, Woosuk Jung2*
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Abstract. The Cnidium officinale is a plant distributed across from central China to Northeast Asia
and has been traditionally used as a Chinese herbal medicine for thousands of years to treat a variety
of blood-related ailments. Due to the constant change in weather conditions, the yield of herbal
plants, including the Cnidium officinale, is reported to keep decreasing. In this study, we made effort
to understand the response to ambient changing temperature of the herbal plant in a genomic level.
While the genome sequence is not available, RNA samples were collected at 2, 3 and 5 °C higher
than the normal temperatures, which were chosen as an environment simulating the ambient heat
change throughout the year. Both mRNA-seq and small RNA-seq samples were collected at each
condition to assemble and identify protein coding transcripts and miRNAs. Furthermore, miRNA
target genes were searched and analyzed to explain the modulation of gene expression across the
three ambient temperature conditions. As a result, a total of 9,130 protein coding genes and 40
miRNAs were identified along with 260 miRNA-target gene pairs with significant negative
correlation. We found that vitamin B6 and D related genes were up-regulated in higher temperature
conditions, which implies that such genes are responsive to ambient high temperature changes. The
transcriptome assembly and analysis results may contribute to further understand the heat tolerance
or responsive mechanism in the Cnidium officinale.
BECB-MS-1208: The functions of glutathione peroxidase in ROS homeostasis and fruiting body
development in Hypsizygus marmoreus
Hui Chen1*, Jinjing Zhang1, Haibo Hao1, Qian Wang1, Mingjie Chen1, Zhiyong Feng1, 2
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Abstract. Glutathione peroxidase (GPX) is one of the most important antioxidant enzymes for
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maintaining reactive oxygen species (ROS) homeostasis. Although studies on fungi have suggested
many important physiological functions of GPX, few studies have examined the role of this enzyme
in Basidiomycetes, particularly its functions in fruiting body developmental processes. In the present
study, GPX-silenced (GPxi) strains were obtained by using RNA interference. The GPxi strains of
Hypsizygus marmoreus showed defects in mycelial growth and fruiting body development. In
addition, the results indicated essential roles of GPX in controlling ROS homeostasis by regulating
intracellular H2O2 levels, maintaining GSH/GSSG balance, and promoting antioxidant enzyme
activity. Furthermore, lignocellulose enzyme activity levels were reduced and the mitochondrial
phenotype and mitochondrial complex activity levels were changed in the H. marmoreus GPxi
strains, possibly in response to impediments to mycelial growth and fruiting body development.
These findings indicate that ROS homeostasis has a complex influence on growth, fruiting body
development, GSH/GSSG balance, and carbon metabolism in H. marmoreus.
BECB-MS-1168: Applications and Limitations of Integrative Robust Approaches in Multiple
Omics Analysis
Jesujoba, M., Owolabi, Yagoub, Adam, Oluwadamilare, Falola, Titilope, Dokunmu, Ezekiel, Adebiyi
Covenant Applied Informatics and Communication African Centre of Excellence, Department of
Computer and Information Sciences, Covenant University, Ota, Ogun State, Nigeria
Covenant University Bioinformatics Research (CUBRe), Covenant University, Ota, Ogun State,
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Abstract. Comprehensive biological research shows that genomic information garnered over the
years is not enough to completely understand biological systems even at the cellular level. Integrative
omics focuses on the integration of multiple omics data types, with an unceasing improvement of
high-content, real-time, multimodal, multi-omics technologies. This will lead to a deep understanding
of biological systems. Multi-omics can be used to profile genetic, transcriptomic, epigenetic, spatial,
proteomic and lineage information in single cells. This transformative method provides bioinformatics
and integrative methods that can be used through multiple types of data and it can identify
relationships within cellular modalities, provide a deeper representation of cell state, and also aid
assembly of data sets to provide useful knowledge. Here, we discuss the challenges of multiple omics
datatype integration, limitations of the complex machine learning models and recent technology
advances in multi-omics data integration.
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BECB-MS-1012: Honokiol Restores Polymyxin Susceptibility to MCR-1-Positive Pathogens
both In Vitro and In Vivo
Yan Guo1, Jianfeng Wang1*
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Abstract. The emergence of the plasmid-mediated colistin resistance gene mcr-1 has led to serious
multidrug-resistant (MDR) Enterobacteriaceae infections, which are a great threat to the clinic. This
study aims to find an inhibitor of MCR-1 to reestablish the use of polymyxins against MDR
Enterobacteriaceae infections. Here, we determined that the natural compound honokiol could
enhance the efficacy of polymyxins against MDR Enterobacteriaceae infections by a checkerboard
MIC assay, a time-kill assay, a combined disk test, Western blotting, molecular simulation dynamics,
and mouse infection models. The MIC results indicated that honokiol can recover the sensitivity of
polymyxins against MCR-1-positive Klebsiella pneumoniae and Escherichia coli (with a fractional
inhibitory concentration index ranging from 0.09 ± 0.00 to 0.27 ± 0.06). Based on time-kill curve
analysis, all of the tested bacteria were killed within 1 h following the combined therapy with
honokiol and polymyxins. Molecular simulation dynamics results suggested that honokiol directly
binds to the MCR-1 active region, reducing the biological activity of MCR-1. The combination of
honokiol and polymyxins could increase the 40% protection rate and reduce the bacterial load on the
thigh muscles of mice. Our study indicates that honokiol is a predominant natural compound whose
combination therapy with polymyxins is very promising in future treatment options for
MCR-1-positive Enterobacteriaceae infections.
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BECB-MS-1025: Design of bioconjugated lipid nanoconstructs to act site-specifically towards
glioblastoma growth impairment
Carla Vitorino1,2,3*, João Basso1,2,3*, Maria Mendes1,2,3*, Jessica Silva1,3*, José Sereno3,4, Tânia Cova2,
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Abstract. Glioblastoma (GB) is the most common, aggressive and lethal type of brain cancer. Its
incidence and poor prognosis have boosted the search for nanotechnology-based solutions.
Nanotechnology holds significant therapeutic potential by offering a wide range of non-invasive drug
delivery strategies that could lead to the design of tailored formulations to enhance the delivery of
therapeutic agents across the blood-brain barrier (BBB). In this work, ultra-small nanostructured
lipid carriers (usNLCs) have been hypothesized to promote site-specific glioblastoma (GB) drug
delivery. Envisioning a multitarget purpose towards tumor cells and microenvironment, a surface
bioconjugated usNLC prototype is herein presented. The comeback of co-delivery by repurposing
atorvastatin and curcumin, as complementary therapy, was unveiled and characterized, considering
colloidal properties, stability, and drug release behavior. Specifically, the impact of the surface
modification of usNLCs with hyaluronic acid (HA) conjugates bearing the cRGDfK and H7k(R2)2
peptides, and folic acid (FA) on GB cells was sequentially evaluated, in terms of cytotoxicity,
internalization, uptake mechanism and hemolytic character. As proof-of-principle, the biodistribution,
tolerability, and efficacy of the nanocarriers were assessed, the latter in GB-bearing mice through
magnetic resonance imaging and spectroscopy. The hierarchical modification of the usNLCs
promotes a preferential targeting behavior to the brain, while simultaneously sparing the elimination
by clearance organs. Moreover, usNLCs were found to be well tolerated by mice and able to impair
tumor growth in an orthotopic xenograft model, whereas for mice administered with the
non-encapsulated therapeutic compounds, tumor growth exceeded 181% in the same period.
Relevant biomarkers extracted from metabolic spectroscopy were ultimately identified as a potential
tumor signature.
BECB-MS-1070: Schiff Base Metal Complexes for Optical DNA Biosensing Application
Ling Ling Tan1*, Nur-Fadhilah Mazlan1, Nurul Huda Abd Karim2
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Abstract. A solid-state DNA optode sensor has been developed based on the employment of
glutaraldehyde (GD)-activated aminated silica nanoparticles (SiO2NPs-NH2) DNA carrier matrix,
and the newly synthesized yellowish N,N’-bis-5-(hydroxysalicylidene)phenylene-diamine-zinc(II)
(i.e. the Zn salphen complex) oligonucleotide label. Some three Schiff base complexes with three
different transition metal ions (Zn2+, Ni2+, Cu2+) were synthesized through a simple one-pot reaction
(5 h), and characterized by their physical and chemical properties based on FTIR, NMR and ESI-MS
analyses. Due to the square planar geometry and aromatic ring structured characteristics of the metal
complex intercalators, they could intercalate between DNA bases via π-π stacking interaction, and
rendered a yellowish pink hue on the DNA biosensor surface. Reflectometric optimization revealed
high selectivity of the nano silica-based DNA biosensor in the detection of dengue serotype 2 DNA,
which capable of discriminating even a single nucleotide mismatch. The optical DNA biosensor
demonstrated a linear reflectance response between 1.0×10-15 M and 1.0×10-11 M cDNA (R2=0.9975)
with a fast DNA hybridization time of 30 min and a limit of detectable (LOD) DNA concentration as
low as 1 zM. In addition, this biosensor showed high shelf-life stability with a 20-day operational
duration and reusable for five consecutive DNA testings. The proposed optical DNA biosensor offers
biosensing performance far superior to that of previously reported electrochemical DNA biosensor
for early diagnosis of dengue infection with respect to dynamic linear range, LOD and response time.
BECB-MS-1096: Antibody numbering schemes: concepts and implications in the humanization
of a mouse antibody
Dondelinger Mathieu1,2*, Vandevenne Marylène1, Quinting Birgit2, Kinet Marie3, Filée Patrice3,
Galleni Moreno1
1
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3
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Abstract. Monoclonal antibodies are playing an increasing role in therapeutic applications both in
human and veterinary medicine. Despite the emergence of techniques allowing the development of
fully human antibodies such as humanized transgenic mice, antibody humanization is still currently
used. This process consists of inserting murine complementarity determining regions (CDRs)that
form the paratope into human framework regions. However, this simple process leads to important
affinity loss that can be explained and corrected. The recently generated deep-sequencing data and
the increasing number of solved three-dimensional structures of antibodies from human and various
animal species allowed the building of numerous databases. Confusion arises because these different
databases use different numbering conventions and CDR definitions. This lack of consensus on the
CDR length definition can lead to their misidentification. Furthermore, the large fluctuation of the
variable chain lengths, especially for CDR3 of heavy chain (CDRH3), affects the comparison and
analysis of antibody sequences and can result in a misalignment of sequences. Finally, framework
residues from the light and heavy chains can impact the binding affinity and their identification is of
crucial importance. In this presentation, we summarize the different concepts and strategies used for
numbering residues of antibodies and CDR identification and we discuss the importance of specific
sets of residues in the binding affinity and/or specificity of immunoglobulins. Finally, we present
data obtained in a humanisation process of mouse antibody.
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BECB-MS-1119: Influence of electromagnetic waves on organisms; such as plants
Saliba Danho1*, Sonja Schmidtpott2, Wolfgang Schölhorn3, Karl-Josef Dietz4
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Abstract. With the increasing digitalization of our everyday life through communication and
electrification of transport, electromagnetic fields (EMF) are increasingly coming into focus. In
addition to the issues of data transmission and energy generation, their interactions with geomagnetic
and biologically induced EMF pose a particular challenge. Interactions between the earth magnetic
field or the Schumann frequency and the human body in terms of heart or brain are well described.
While these fields are weaker in strength but constant and act at lower frequencies that match the
directly measurable frequencies of the human organism, the interactions of anthropogenic EMFs
with higher field strength and higher frequencies are still under discussion. Since systematic studies
of such interactions are difficultfor ethical reasons, a first approach is to do this in plants. The aim of
this study is the effect of EMFs with varying frequencies, field strengths and exposing duration on
the growth of plants. In this pilot study the Arabidopsis thaliana plant was used in several flowerpots
and exposed to EMFs with 7.8Hz, 10Hz, 160Hz, 2MHz and 1.1GHzwith sine wave characteristics,
generated by commercially available devices,since 01. February 2021.The generators were
positioned with the distance of ca. 30cmto the flowerpots. Regular water supply was ensured. Redox
changes in ferredoxin, P700-and plastocyanin were measured in intact seedsand RNA sequencing,
qPCR and metabolomic analysis were carried out from the harvested plant material. A preliminary
measurement of plant size after 14 days revealed increasing plant size with decreasing EMF
frequencies. However, the experiments are not completed. Whether the results can be transferred to
more complex biological organisms demands for further research. Thereby particularattention will be
paid to scaling in complexity relative to exposed time and field strength.
BECB-MS-1120: Diversity of Intestinal Bacterial Microbiota of Indigenous and Commercial
Strains of Chickens Using 16S rDNA-Based Analysis
Waleed Al-Marzooqi1*, Zeyana A.S. Al-Maskari1, Kaadhia Al-Kharousi1, Eugene H. Johnson1,
Yasmin El Tahir1
1
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Sultan Qaboos University, P.O. Box 34, Al-Khoud 123, Oman
*
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Abstract. The objective of this study was to assess the relative abundance of bacteria microflora in
different segments of the gastrointestinal tract (duodenum, jejunum, ilium, and cecum) of indigenous
(local Omani) and commercial (Cobb 500) chicken strains. Birds were raised under an intensive
management system fed a nonmedicated corn-soybean meal diet from Day 0–35 days of age. Using
16S rDNA-based analysis the study showed that in both breeds of birds Bacilli were the most
abundant class of bacteria in the duodenum, jejunum, and ileum. Local Omani chickens had
significantly higher numbers of Clostridia at most time periods. Actinobacteria were found in higher
numbers and reached 54.9% of the bacteria in the jejunum at Day 35 in Cobb 500 versus only 5.42%
in the Omani chickens. The bacterial microbiota relative abundance differed significantly (p < 0.05)
across different intestinal segments of the two strains, suggesting that each region developed its own
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bacterial community and the relative abundances of these were quite different.
BECB-MS-1122: Prediction of Individual Response to Acupuncture Therapy via 16S rRNA
Gene Sequences on Gut Microbiota
Yumei Zhou1*, Haibo Yu1, Yanhua Gou1*, Xiaoming Ma1, Chen Chen1, Shuzhen Li1, Bin Yan1,
Xingxian Huang1, Xuemei Cao1, Zhuoxin Yang1*
1
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Yanhua Gou, 7168521@qq.com
Abstract. Objective. To explore the potential of microbiota as a biomarker for postpartum depressive
disorder (PPD) diagnosis, and investigate whether gut microbiota is able to predict acupuncture
response. Methods. In this nonrandomized prospective study, PPDs were recruited and received
acupuncture treatment for 8 weeks, as well as comparison patients were not treated. Fecal samples
were collected twice before and after treatment and analyzed with 16S ribosomal RNA (rRNA) gene
sequences method. Both groups were compared with a sample of HC patients. Gut microbial
communities were used to explore the potential biomarker for PPD diagnosis by fecal samples of
PPDs and HCs. In addition, differential bacteria genera and function analysis were conducted to
predict reduction of the Hamilton Depression Rating Scale (HAMD) score and to investigate
acupuncture-related gut microbiota changes. Results. All participants were recruited through
Shenzhen Traditional Chinese Medicine Hospital from June 7, 2019 to December 30, 2020. Finally,
42 HCs and 110 PPDs were enrolled, in which fecal samples of 36 HCs and 71 PPDs before therapy
were collected, as well as 42 samples of PPDs after 8-week therapy. Analysis of 16S rRNA gene
sequences reveals that diversity and composition of gut microbial communities were different
between PPD patients and HCs. Phylum Firmicutes, genus Faecalibacterium,
Phascolarctobacterium, Butyricicoccus, and Lachnospiraceae were enriched in HCs patients. Lower
levels of butyrate-producing bacteria are observed in PPD patients untreated. Microbial composition
changes following acupuncture therapy in PPD patients. Notably, o__Burkholderiales and
s__Parabacteroides were enriched in PPD patients after acupuncture therapy. Furthermore, some
microbial markers yielded a significant prediction of relative reductive in the HAMD score, and
identified with the AUC of 0.87 between responder and nonresponder patients. Conclusions. A
relative change of composition of gut microbiota before therapy seems to be associated with
successful treatment with acupuncture. In the future, gut microbiota could prove to be promising
tools for predicting the individual therapeutic effectiveness of acupuncture.
BECB-MS-1136: From macro- to micro-scale: multi-parametric optical phenotyping of bacteria
as a novel trend in multi-purpose microbiological diagnostics
Igor Buzalewicz1*
1
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Abstract. The development of new diagnostics techniques and modalities is critical for the early
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detection of microbial contamination. The optical techniques can contribute to a significant
breakthrough in microbiological procedures, as they offer a contactless and non-destructive
interaction of the light with bacteria-formed spatial structures: single cells, cells’ suspensions,
micro-/macro-colonies, or biofilms. The presentation aims to demonstrate the potential of various
optical phenomena and techniques as diffractometry, interferometry, digital holotomography, spectral
imaging for multi-parametric phenotyping of bacteria colonies and single cells.
Among different bacteria species and strains variety of colony shapes, internal structures, profiles,
and the content of extracellular material are observed and are responsible for the unique amplitude,
phase and spectral modulation of the illuminating beam. The information about the bacteria
species/strains is encoded in different optical signatures due to light transformation on bacterial
colonies and can be used for multi-parametric phenotyping. The results of measurements performed
in developed in our Group multichannel and integrated optical system enabling the registration of
multiply optical signatures of bacterial colonies: multi-spectral diffraction patterns, interferograms,
multi-/hyperspectral images, will be presented. By extracting the quantitative features from
registered multi-parametric optical signature and determination of the most predictive features, it was
possible to build the classification model based on Support Machine Vector enabling the
classification of bacteria species with high accuracy (99.4%–100%) and sensitivity (98.3%–100%).
Moreover, performed in our Group experiments have shown that digital holographic tomography
being the quantitative phase imaging technique is enabling the examination of micro-scale bacterial
structures: biofilms or single-cells. In this case, it is possible to numerically reconstruct the 3D
distribution of the refractive index. It will be presented, that this technique enables real-time
characterization of the subcellular structures, biophysical processes, and induced local changes of the
intracellular density in a label-free manner and at sub-micrometer spatial resolution. Moreover, it
will be shown that RI-data reveal the single-cells division, penetration by photosensitizers, and their
photoinactivation. This technique can be a cost-less alternative to conventional microscopic methods.
BECB-MS-1155: Bioinformatics of SARS-CoV-2 unusual RNA structures
Martin Bartas1*, Václav Brázda2, Pratik Goswami2, Jiří Červeň1, Adriana Volná3, Natália Bohálová2,
Veronika Červeňová4, Petr Pečinka1*
1

Department of Biology and Ecology, Faculty of Science, University of Ostrava, Ostrava, Czech
Republic
2
Department of Biophysical Chemistry and Molecular Oncology, Institute of Biophysics, Academy of
Sciences of the Czech Republic, Brno, Czech Republic
3
Department of Physics, Faculty of Science, University of Ostrava, Ostrava, Czech Republic
4
Department of Mathematics, Faculty of Science, University of Ostrava, Ostrava, Czech Republic
*
E-mail: martin.bartas@osu.cz; petr.pecinka@osu.cz
Abstract. Coronavirus SARS-CoV-2 is enveloped, positive-sense RNA virus that contains one of the
largest known viral RNA genomes. This coronavirus has recently caused a global pandemic of
COVID-19, which affected billions of people worldwide. Despite all efforts, the effective molecular
target to treat this insidious disease is still not available. In our research, we focused on RNA
sequences with the capability to form unusual RNA structures and bioinformatically analyzed their
occurrence in the SARS-CoV-2 and all other coronaviral genomes belonging to order Nidovirales.
We have specifically inspected inverted RNA repeats which are precursors to RNA hairpin formation,
and G-quadruplex forming sequences. We have found, that coronaviral genomes are generally very
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rich in inverted repeats, and that SARS-CoV-2 has a very high frequency of inverted repeats per
1000 nucleotides. This is highly significant and may play an important role in SARS-CoV-2 genome
packaging within a viral capsid and molecular recognition in the host cells. Regarding new
SARS-CoV-2 mutations (England, South-African, Brazil), it is extremely interesting that most of
them occurred within inverted repeats loci. This points to their role in genomic instability and may
predict further mutational drive of the SARS-CoV-2 genome. On the other side, coronaviral genomes
are extremely poor in G-quadruplex forming sequences – evidentially there is a selection pressure
against them, because stable G-quadruplexes would be lowering gene expression efficacy. Taken
together, unusual RNA structures are important features of coronaviral genomes and may offer us a
novel therapeutic target in a near future.
BECB-MS-1162: How to illuminate the dark side of HLA class I immunopeptidomes
Michele Mishto1,2
1

King’s College London, London, UK
Francis Crick Institute, London, UK
*
E-mail: michele.mishto@kcl.ac.uk
2

Abstract. In the last two decades we discover that antigenic peptides presented by MHC class I and
II molecules are not only conventional peptides derived from portion of proteins, but also
unconventional peptides, which can derive from putative non-coding regions of the genome (cryptic
peptides) or from post-translational modifications of proteins and polypeptides. For example,
proteases can re-shuffle protein sequences and release functional “spliced” peptides. The most
studied are those generated by proteasomes and presented on HLA class I molecules to CD8+ T cells
although spliced epitopes presented by HLA class II complexes and associated to Type 1 Diabetes
have been discovered. Despite spliced epitopes have been demonstrated to play a role in the immune
response in cancer, infection and autoimmunity, the frequency and immunological relevance of
spliced peptides is the subject of an intense controversy. One reason is the challenge that
bioinformatics and proteomics have to face whilst studying unconventional peptides, which may
derive from very large databases. Some researchers accepted the challenge and discovered that
unconventional peptides can represent a sizeable portion of the MHC class I immunopeptidomes.
BECB-MS-1211: The role of chaperones in iron–sulfur cluster biogenesis
Rita Puglisi1,2, Annalisa Pastore1,2
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Abstract. Friedreich’s Ataxia (FRDA) is an autosomal recessive disease associated with the mutation
of a gene which encodes Frataxin, a small mitochondrial protein. Frataxin-defective organisms exhibit
iron accumulation in mitochondria and a deficit in the iron-sulfur (FeS) cluster synthesis, a process in
which Frataxin is directly involved.
The machinery of FeS cluster biosynthesis is based on a complex network of interactions. This is
indeed a process that involves several components highly conserved from prokaryotes to eukaryotes.
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In bacteria, the main ones are a scaffold protein, IscU, on which the FeS cluster is formed and a
desulfurase, IscS, which produces sulfur from cysteine. CyaY, the bacterial homologue of frataxin, is
thought to be the regulator of the cluster formation rate and competes with YfhJ (also called IscX).
The energy of the process is provided by the binding of a specialized ferredoxin, FdX. The cluster is
then transferred to other target proteins, through a process that is thought to be mediated by a system
of chaperones: HscA (DnaK-like) together with HscB (DnaJ-like). As compared to other chaperones,
HscB and HscA have escaped attention and relatively little is known about their functions. The
current knowledge about HscA and HscB and on their role in cluster formation will be presented.

Oral Session_6 Special Session: Leveraging the Power of Regression Analysis and Machine
Learning to Investigate the Factors Mostly Affecting the Performance of Healthcare Processes

BECB-MS-1137: Regression analyses to predict the length of stay in patients undergoing hip
replacement surgery
Cristina Ponsiglione, CP, Ponsiglione*, Teresa Angela Trunfio, TAT, Trunfio, Francesco Bruno, FB,
Bruno, Anna Borrelli, AB, Borrelli
University of Naples 'Federico II', Department of Industrial Engineering, Naples, Italy
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Abstract. Hip fracture is a serious injury associated with adverse outcomes, including mortality. It
occurs mainly in older patients and is often associated with other collateral pathologies. Its treatment
generally involves a surgical operation. This could lead to various complications due to long-term
hospitalization and low motor capacity. All these cause complications that extend far beyond the
orthopaedic injury, with negative impacts on the patient's quality of life and health care economics.
In this contest, the main goal of our work was to identify some of the most relevant parameters to
take in account for the treatment of patients with hip fracture. Our analysis involved the 456 patients
who were operated on fracture to the hip in 2019 and 2020 at the Complex Operative Unit (C.O.U.)
of Orthopaedic and Traumatology of the University Hospital "San Giovanni di Dio e Ruggi
d'Aragona" of Salerno. Through the implementation of various algorithms, our aim was to formulate
a specific model that could best predict the target value of patients.
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BECB-MS-1143: Comparison of machine learning algorithms to predict length of hospital stay
in patients undergoing heart bypass surgery
Martina Profeta, MP, Alfonso Maria Ponsiglione*, Cristina Ponsiglione, Giuseppe Ferrucci, Cristiana
Giglio, Anna Borrelli
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“San Giovanni di Dio e Ruggi d’Aragona” University Hospital, Salerno, Italy
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*
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Abstract. Patients affected by coronary artery obstruction, generally undergo aortocoronary bypass,
an open-heart surgery that considerably affect health care expenditure. Since that, the monitoring and
government of Aortocoronary bypass performance may be of help in health care management. In this
work we compare various machine learning-based classification algorithms, to determine the length of
stay for aortocoronary bypass. Data were collected on a group of 116 patients of the “San Giovanni di
Dio e Ruggi D’Aragona” University Hospital of Salerno (Italy). Different socio-demographic, clinical,
and organizational factors were taken into consideration as input parameters of the model for carrying
out the classification analysis. The predictive capability of each of the tested machine learning
algorithms was assessed in terms of accuracy and error percentages in the classification and obtained
results were compared. Among the adopted algorithms, the Random Forest showed far better
performances than the other ones, with an accuracy level of around 97%, thus potentially suggesting
the Random Forest as a reliable predictive tool in the determination of the length of hospital stay of
healthcare data for patients undergoing coronary artery bypass surgery.

BECB-MS-1144: Use of regression models to predict glomerular filtration rate in kidney
transplanted patients
Ilaria Loperto1, Arianna Scala1, Lucia Rossano2, Rosa Carrano3, Stefano Federico1, Maria Triassi1,4
and Giovanni Improta1,4,*
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*
E-mail: ing.improta@gmail.com
2

Abstract. Despite of the numerous progresses of modern medicine, organ transplantation is never a
free risk procedure. Kidney transplant, in particular, can bring to numerous short and/or long-term
problems, like infection or diabetes. Since such problems can appear up to years, a constant monitoring
of Kidney transplanted patients is necessary to try and avoid a bad prognosis. Glomerular Filtration
rate (GFR) is an important marker to evaluate kidney transplanted patients. Since it is necessary to
measure values of GFR over time, new predictive approaches can reveal useful to such scope. In this
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work we present a Multiple Linear Regression model and a Machine Learning method to correlate
GFR with glycaemia (mg/dL) and the dosage of a calcineurin inhibitor. Results show how such model
can be useful in a long-term evaluation of kidney transplanted patients.
BECB-MS-1145: Investigation of factors increasing waiting times in the Emergency
Departments of “San Giovanni di Dio e Ruggi d’Aragona” Hospital through machine learning
Cristiana Giglio1, Chiara De Lauri2, Antonio Della Vecchia3, Anna Borrelli3, Giuseppe Russo4, Maria
Triassi5,6, Giovanni Improta5,6,*
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Abstract. Emergency Departments (EDs) overcrowding is an acknowledged critical issue affecting
international public health in recent years, that arises from both the growth of the health care
supply/demand imbalance and the lack of beds available in hospitals wards and EDs. Emergency
department length of stay (ED-LOS) is identified as a valuable key measure of EDs bottlenecks, and
specifically of the rapidity of access to care for patients and of the overcrowding. ED-LOS measures
how long patients stay in the ED from their first registration and triage to their admittance to a hospital
ward or their discharge. Prolonged ED-LOS has been associated with adverse outcomes, such as
reduced level of quality of care and patient satisfaction, increased risk of mortality and financial loss.
Understanding aspects affecting LOS is essential for the management of an ED and for implementing
improvement interventions. The aim of this study is to determine the several factors affecting LOS in
EDs and to build a model capable of predicting ED-LOS through different machine learning (ML)
models. ML algorithms were performed considering data extracted from the ED database of the “San
Giovanni di Dio e Ruggi d’Aragona” University Hospital (Salerno, Italy). The proposed prediction
model shows promising outcomes and therefore it can be used for the prediction and governance of the
ED-LOS, thus anticipating the occurrence of overcrowding and improving ED care and efficiency.
BECB-MS-1146: Analysis of voluntary departures from the Emergency Department of the
hospital AORN “A. Cardarelli”
Massimo Majolo, Alfonso Maria Ponsiglione, Giuseppe Longo, Giuseppe Russo, Maria Triassi, Eliana
Raiola, Giovanni Improta
A.O.R.N. “Antonio Cardarelli”, Naples, Italy
Department of Electrical Engineering and Information Technologies, University of Naples
“Federico II”,Naples, Italy
Department of Public Health, University of Naples “Federico II”, Naples, Italy
Interdepartmental Center for Research in Healthcare Management and Innovation in Healthcare
(CIRMIS), University of Naples “Federico II”, Naples, Italy
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Abstract. The emergency department (ED) is the access point for urgent cases within the health
facility. In recent years, however, several factors have led to a massive use of ED as a privileged
access method to assistance even for patients who do not need timely treatment. This flow of
so-called "non-urgent" cases generates pressure on the ED resources, leading to a considerable
increase in waiting times which, in turn, generates an increase in patients who leave the ED before
being visited from medical doctors. In this work, we investigate some of the factors that may lead to
the decision to leave the ED before the first visit. Data were collected at the hospital A.O.R.N. “A.
Cardarelli” of Naples (Italy) and then analyzed through traditional statistical tools and more
advanced machine learning algorithms.
BECB-MS-1158: Investigating the impact of age, gender, and comorbid conditions on the
prolonged length of stay after endarterectomy
Chiara De Lauri, Teresa Angela Trunfio*, Ylenia Colella, Andrea Lombardi, Anna Borrelli, Paolo
Gargiulo
Department of Electrical Engineering and Information Technology, University of Study of Naples
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*
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Abstract. Endarterectomy is a commonly performed surgical procedure for reducing long-term
stroke risks. Due to the prolonged Length of Stay (LOS) experienced by patients undergoing
endarterectomy, predicting this parameter has become increasingly important for both costs savings
and the improvement of the management of beds. This study aims to develop a prediction model of
LOS value starting from the clinical data related to patients undergoing endarterectomy, exploiting
the potential of several Machine Learning algorithms. Data extracted from the information system of
the “San Giovanni di Dio and Ruggi d’Aragona” University Hospital (Salerno, Italy) were
considered to perform the analysis. The proposed prediction model shows promising outcomes in
estimating the LOS and therefore it can be a significant tool for enhancing the planning of
endarterectomy procedures.
BECB-MS-1159: A Lean Six Sigma approach to improve the Emergency Department of
University Hospital “San Giovanni di Dio e Ruggi d’Aragona”
Giovanni Improta, Chiara De Lauri, Antonio Della Vecchia, Anna Borrell, Giuseppe Russo, Maria
Triass
Department of Public Health, University of Naples “Federico II”, Naples, Italy
Interdepartmental Center for Research in Healthcare Management and Innovation in Healthcare
(CIRMIS), University of Naples “Federico II”, Naples, Italyf Medicine, Department of Public Health,
University Hospital of Naples “Federico II”, Naples, Italy
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Abstract. The Emergency Department (ED) is an area of a hospital where healthcare personnel is
normally faced with severe and sudden problems. Here patients and caregivers have to undertake
visits, assessments, consultations and bureaucratic procedures which can be lengthy and complicated,
due to inadequate or inaccurate information. In these conditions, waiting times can often be very
long and patients may decide to abandon ED. In recent years, hospital process organization has had a
notable improvement thanks to the implementation of the Lean Six Sigma methodology. In particular,
ED processes improvement foresees the reorganization of all activities, from the patient admission to
the ED upon home discharge or hospitalization. In this article we look at the data collected from the
Emergency Department of the University Hospital of Salerno "San Giovanni di Dio e Ruggi
D'Aragona" to demonstrate the positive influence of Lean Six Sigma (LSS) in ED in order to
optimize the services offered to the patients.
BECB-MS-1197: Overcrowding in emergency department: a comparison between indexes
Giovanni Improta, Ylenia Colella, Antonio Della Vecchia, Anna Borrelli, Giuseppe Russo, Maria
Triassi
Department of Public Health, University of Naples “Federico II”, Naples, Italy
Interdepartmental Center for Research in Healthcare Management and Innovation in Healthcare
(CIRMIS), University of Naples “Federico II”, Naples, Italy
Department of Electrical Engineering and Information Technologies, University of Naples
“Federico II”, Naples, Italy
“San Giovanni di Dio e Ruggi d’Aragona” University Hospital, Salerno, Italy
A.O.R.N. “Antonio Cardarelli”, Naples, Italy
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Abstract. The overcrowding of the Emergency Department (ED) represents one of the main
problems to be faced in order to improve the quality of the services provided in emergency situations.
As a consequence, the hospital structures must adopt preventive and corrective measures to support
the patients and the professionals involved. Common effects of overcrowding include neglect of care
and increased length of hospital stay; consequently, mortality increases, as does the average length of
hospitalization in intensive care units. In the literature, various indices are used to assess ED
crowding. In this study a comparison between the EDWIN Index and the NEDOCS one was made in
order to evaluate their effectiveness.
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BECB-MS-1199: Trend of the LOS for patients suffering from different kidney injuries
Giuseppe Cesarelli*, Martina Profeta, Cristiana Giglio, Giuseppe Ferrucci, Anna Borrelli, Francesco
Amato
Department of Chemical, Materials and Production Engineering - Piazzale Tecchio, 80125 Napoli,
Italy
Department of Electrical Engineering and Information Technology, University of Study of Naples
“Federico II”, Naples, Italy
University of Rome “La Sapienza”, Rome, Italy
San Giovanni di Dio e Ruggi d’Aragona” University Hospital, Salerno, Italy
Abstract. Maintenance of kidney health is a global priority. This reflects the vital role that the
kidneys play. Indeed, although often underestimated, the kidneys, perform various functions essential
for our survival as maintaining water homeostasis through the removal of excess fluids and being
responsible for the removal of toxic substances. Furthermore, they are involved in the regulation of
blood pressure, the production of erythropoietin, activation of vitamin D to maintain bone health and
the acid-base balance control to maintain the blood pH within normal values. Kidney damage at date
is a very common condition and its identification and management are necessary in order to prevent
its progression, comorbidities outcomes, reduce the mortality risks improving patient safety and
medicines management. In this scenario, we propose a case study at University Hospital “Federico
II” in Naples in the period between October 2018 and December 2020 on 847 patients with different
kidney injuries considering their age and the presence of related pathologies. Aim of our wok is a
better understand of the length of hospital stay (LOS) in order to improve the prediction of the
disease stage, the quality of life of patients reducing hospitalization and mortality. Furthermore, our
final goal is to understand the key mechanism related to the managing of patients reducing the costs.
BECB-MS-1200: A comparison of different Machine Learning algorithms for predicting the
length of hospital stay for patients undergoing cataract surgery
Arianna Scala*, Teresa Angela Trunfio, Andrea Lombardi, Cristiana Giglio, Anna Borrelli, Maria
Triassi
Department of Public Health, University of Naples “Federico II”, Naples, Italy
University Hospital of Naples 'Federico II', Department of Advanced Biomedical Sciences, Naples,
Italy
“San Giovanni di Dio e Ruggi d’Aragona” University Hospital, Salerno, Italy
University of Rome “La Sapienza”, Rome, Italy
Department of Public Health, University of Naples “Federico II”, Naples, Italy
Interdepartmental Center for Research in Healthcare Management and Innovation in Healthcare
(CIRMIS), University of Naples “Federico II”, Naples, Italy
*
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Abstract. The advancement of surgical techniques, the use of new drug therapies and the
introduction of innovative medical devices have brought excellent results in all surgical disciplines,
including Ophthalmology. This development, however, takes place in a difficult economic and
financial context, especially for Italy, the reference country for this study. In this context, being able
to obtain as standardized procedures as possible helps to provide a more appropriate response by
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maximizing the use of available resources. A parameter used in the literature is the Length of Stay
(LOS). In this study, Machine Learning algorithms were used to build a classifier capable of
predicting the total LOS of patients who undergone a surgery for the exportation of the natural
crystalline lens with phacoemulsification starting from a set of independent variables. Random
Forest proved to be the best algorithm for this application with an accuracy of over 90%.
BECB-MS-1202: Investigation of the risk of surgical infections at the “Federico II” University
Hospital by regression analysis using the Firth method
Emma Montella, Ilaria Loperto*, Michela Pietrantonio, Vincenza Colucci, Maria Triassi, Alfonso
Maria Ponsiglione
Department of Public Health, University of Naples “Federico II”, Naples, Italy
Interdepartmental Center for Research in Healthcare Management and Innovation in Healthcare
(CIRMIS), University of Naples “Federico II”, Naples, Italy
Department of Electrical Engineering and Information Technologies, University of Naples “Federico
II”, Naples, Italy
*
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Abstract. Surgical infections (SSIs) are among the most common type of healthcare associated
infections (HAIs) and a major cause of morbidity among surgical patients, increase of hospitalization
days and of healthcare expenditure. In this work, we present a logistic regression model to study the
impact that different clinical, demographic and organizational factors have on the risk of occurrence of
HAIs in a surgery department. The proposed model regression model is based on the Firth's penalized
maximum likelihood logistic regression, a well-suited methodology for the analysis of unbalanced
datasets, such as those related to events with a low occurrence rate, which is often the case of hospital
infections. The model proved to be able to identify the factors most influencing the risk of SSIs and
offers a promising tool for the systematic study of SSIs.
BECB-MS-1203: Healthcare associated infections in the Neonatal Intensive Care Unit of the
“Federico II” University Hospital: statistical analysis and study of risk factors
Emma Montella, Rossella Alfano*, Antonia Sacco, Carlo Bernardo, Ilaria Ribera, Maria Triassi,
Alfonso Maria Ponsiglione
Department of Public Health, University of Naples “Federico II”, Naples, Italy
Interdepartmental Center for Research in Healthcare Management and Innovation in Healthcare
(CIRMIS), University of Naples “Federico II”, Naples, Italy
Department of Electrical Engineering and Information Technologies, University of Naples “Federico
II”, Naples, Italy
*
E-mail: rossellaalfan@gmail.com
Abstract. Healthcare-associated infections (HAIs) are a common complication among hospitalized
patients and an important cause of mortality and morbidity in Neonatal Intensive Care Unit (NICU).
New technologies have significantly improved the neonatal survival rate, while causing an increase in
the spread of infections. Contracting HAIs means an increase in hospital days, specific drug therapy
and greater care that translate into increased costs. Understanding the main risk factors in neonates can
help prevent their spread. In this study conducted at the NICU of the “Federico II” University Hospital
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of Naples in 2019, statistical analysis and logistic regression were used to analyze the association
between blood-stream HAIs (BSIs) and the available risk factors. The analysis showed that
birthweight and central line catheterization days are significant predictors of suffering from BSIs.
BECB-MS-1204: Modeling the variation in length of stay for appendectomy and
cholecystectomy interventions in the emergency general surgery
Alfonso Maria Ponsiglione, Martina Profeta, Cristiana Giglio, Andrea Lombardi, Anna Borrelli,
Francesco Amato
Department of Electrical Engineering and Information Technology, University of Study of Naples
“Federico II”, Naples, Italy
University of Rome “La Sapienza”, Rome, Italy
“San Giovanni di Dio e Ruggi d’Aragona” University Hospital, Salerno, Italy
*
E-mail: alfonsom.ponsiglione@gmail.com
Abstract. Emergency general surgery is a particular challenge to the surgeon in charge of patients care.
in developed countries, hospital admissions are increasing annually, with the elderly population
making a definite contribution to the overall increase in admissions and the number of procedures done.
In literature, it is known that, the emergency general surgery has for a disproportionately high rate of
morbidity and mortality compared to non-EGS.For hospital management, length of stay (LOS) is
currently recognized as a key quality indicator. In fact, length of stay in hospital can be linked to
additional quality metrics such as patient satisfaction with health services, reduction in hospital
readmissions, and even mortality. In this paper, we sought to investigate on length of stay (LOS)
variation for appendectomy and cholecystectomy interventions in the emergency general surgery. The
proposed work allows identifying those factors most affecting a prolonged LOS.
BECB-MS-1206: Impact of diagnostic procedures on the length of stay in emergency medicine
Martina Profeta, Giuseppe Cesarelli*, Cristiana Giglio, Giovanni Rossi, Anna Borrelli, Francesco
Amato, Maria Romano
Department of Electrical Engineering and Information Technology, University of Study of Naples
“Federico II”, Naples, Italy
Department of Chemical, Materials and Production Engineering - Piazzale Tecchio, 80125 Napoli
University of Rome “La Sapienza”, Rome, Italy
“San Giovanni di Dio e Ruggi d’Aragona” University Hospital, Salerno, Italy
*
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Abstract. Emergency medicine is a fairly new specialty. Resuscitation, toxicology, and clinical
criteria for imaging represent some of the core topics of the emergency medicine practice. Length of
stay (LOS) is a key measure of emergency department (ED) throughput and a marker of
overcrowding. The factors that might be associated with prolonged ED LOS are the use of computed
tomographic (CT), radiology special procedures, and the number of plain radiographs and
consultants. It is known, obviously, that emergency department length of stay (ED-LOS) for older
patients is longer than average (1). Identifying the factors that most affect the length of work-up in
the ED (referred to here as "ED LOS") can allow a more focused approach to improving the
efficiency of ED-based patient evaluation (2).The work was based on evaluated the impact of
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demographic factors, clinical information and diagnostic procedures on the length of stay in
emergency medicine. The dataset was carried out at the Emergency Medicine Unit of the hospital
“San Giovanni di Dio e Ruggi d’Aragona” of Salerno. Multiple Linear Regression model was
optimized considering the hospital stay after diagnostic procedures (dLOS) as dependent variable.
BECB-MS-1198: Modelling the hospital length of stay for patients undergoing laparoscopic
appendectomy through a Multiple Regression Model
Teresa Angela Trunfio*, Arianna Scala, Patrizia Cuccaro, Anna Borrelli, Paolo Gargiulo, Maria
Romano
University Hospital of Naples 'Federico II', Department of Advanced Biomedical Sciences, Naples,
Italy
Department of Public Health, University of Naples “Federico II”, Naples, Italy
“San Giovanni di Dio e Ruggi d’Aragona” University Hospital, Salerno, Italy
Reykjavík University, Institute for Biomedical and Neural Engineering, Reykjavík, Iceland
Department of Electrical Engineering and Information Technology, University of Study of Naples
“Federico II”, Naples, Italy
Email: teresa.trunfio@gmail.com
Abstract. Healthcare facilities are subjected to continual pressure to contain costs. This goal is
becoming increasingly difficult to achieve due to the rapid growth of services and stringent quality
requirements. Therefore, different strategies are implemented that allow to evaluate and obtain health
processes as close as possible to standards. A widely used parameter in the literature is the Length of
Stay (LOS). A patient's LOS can be affected by a number of factors, including the patient's condition,
medical history, or medical needs. Being able to know this variation a priori can be very important
for the management of hospital resources, such as beds. In this study, a predictive model was built
for the total LOS of patients who undergo a laparoscopic appendectomy, one of the most common
emergency procedures. The model was obtained using the Multiple Linear Regression, with an R2
value of 0.638.

Oral Session_7 Biomedical Engineering III
BECB-MS-1095: Esomeprazole vs pantoprazole effects on cyclosporine levels in kidney
transplantation: A randomized clinical trial
Doaa El-Bohy*1, Magdy El Sharkawy2, Soheir Abo-Elazm3, Sara Shahin4, Waleed Bchari2, Azza
Mancy5, Manal El Hamamsy4
1

Department of Clinical Pharmacy, Future University in Egypt, Cairo, Egypt
Department of Internal Medicine & Nephrology, Faculty of Medicine, Ain Shams University, Cairo,
Egypt
3
Department of Pharmacology, Faculty of Medicine, Cairo University, Cairo, Egypt
4
Department of Clinical Pharmacy, Faculty of Pharmacy, Ain Shams University, Cairo, Egypt
5
Department of Clinical Pharmacy, Faculty of Pharmacy, Fayoum University, Fayoum, Egypt
*
E-mail: delbohy@gmail.com; phone.: +201224474013
2

BECB 2021
Online | August 13-15, 2021
www.becbinfo.com
56

Abstract. Renal allograft survival requires multiple immunosuppressive drugs. This strategy may
lead to gastric complications that necessitate gastro-protective medications, notably, proton pump
inhibitors (PPI). This study aimed to compare the influence of pantoprazole and esomeprazole on
serum cyclosporine trough levels (C0) in renal transplant recipients (RTR). A prospective, parallel,
open-label trial was conducted on 47 adult RTR receiving cyclosporine doses adjusted to attain
trough concentrations of 100 to 150 μg/L, mycophenolate mofetil (MMF) 750 mg q12 hour and
prednisolone at 5 mg daily at Nasser Institute, Cairo, Egypt from January to September 2016.
Patients were randomized into the esomeprazole group (25) or pantoprazole group (22) receiving the
same dose (40 mg once daily).
The study outcomes included clinical signs of rejection and renal function decline, assessed by
elevations in serum creatinine, caused by cyclosporine level variations in either of the two study
groups. Renal function, C0 and CBC measurements were measured at baseline and monthly for 6
months. The mean C0 values were higher in the pantoprazole group than in the esomeprazole group
in the sixth month only (P = .007). Serum creatinine level was lower in the sixth month than at
baseline in the esomeprazole group (P = .004). There were no signs of rejection biochemical or
clinical in any of the study groups. In conclusion, PPIs should be used with caution and doses should
be titrated to reach the C0 targets in RTR, which is of more importance in pantoprazole than
esomeprazole to avoid C0 level elevation or decline affecting the allograft function.
BECB-MS-1111: Attenuation dexamethasone adverse effect by nano-green tea phytosome
encapsulated dexamethasone on rat leydig cells in vitro: Part I
Reem Al-Yasiri1*, Mohanad Al-Bayati2
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*
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Abstract. Introduction. Phytosome is patented technology developed to be a new herbal delivery
system to incorporate virgin plant extracts water or organic soluble phytoconstituents into
phospholipids to produce lipid compatible molecular complexes in order to increase their absorption
exhibiting high therapeutic efficacy also called herbosome.
Green tea contains a major active phytochemical constituent: catechins, minerals and vitamins and
compose more than four thousand bioactive compounds, one-third polyphenols (parris, 2009); the
interest on Green tea supplements is driven by clinical evidences of protection against diseases also
the increased awareness on the benefit impact of Green tea in radical chain breaking and inactivation
of ROS (Egbonyi et al., 2020; Ricci et al., 2018).
Dexamethasone is synthetic corticosteroid drug with mostly glucocorticoid activity (long half-life);
the expansion of functional properties of Dexamethasone on testicular cells, with awareness adverse
effect on Leydig cells causing mal spermatogenic cycle (Ding et al., 2017; Anaeto, et al, 2017).; the
study was aimed to investigate dexamethasone effect on Leydig cells as well as exploration the
effect of Green tea phytosome carrying dexamethasone on Leydig cell functional properties;
Materials and Methods. Green tea dried leaves were extracted by methanol; it was yielded
22.21±2.68% per 15 grams; the Green tea phytosome was prepared by modified thin film method,
The resulted monolayer phytosome were sized range 48.1 - 96.3 nm with entrapment% (GT: 88.50%,
DM: 93.30%) and efficiency ratio (GT: 76.75, DM: 65.27). Results. The thirty rats testes biopsy
were digested and isolated by percoll gradient concentration (trypan blue to be 92.61± 6.46%), the
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Leydig cell was culturing and growing, Histochemical identification and purity of Leydig cells were
done by 3β- HSD stain; then distributed in to 125 wells according to treated group (control, GT, DM,
GTPHY and GTPHYED each one was sub divided to five treated concentrations); the Leydig cells
viability parameters for GTPHYED (0.09 ×10-3 %): Leydig cell number, mitochondrial activity and
DNA tail length were avoided their adverse effect on DM as compared with control and the end point
of DM upset (0.0055%): Leydig cell count, DNA tail length. Conclusion: Green tea phytosome
encapsulated dexamethasone attenuated dexamethasone adverse effect by formula advantages, led to
improving Leydig cell viability with stabilized growth, increased cellular properties.
BECB-MS-1128: The technique of automated biomechanical analysis of weightlifting exercises
in the conditions of training activity
Y V Koryagina*, S V Nopin, G N Ter-Akopov and S M Abutalimova
Center for biomedical technologies, Federal State Budgetary Institution “North-Caucasian Federal
Scientific and Clinical Center of the Federal Medical and Biological Agency”, 24, Sovetskaya st.,
Essentuki, Stavropol Territory, Russia.
*
E-mail: nauka@skfmba.ru
Abstract. A study of biomechanics of weightlifters’ movement when performing competitive
exercises with the simultaneous identification of neuromuscular processes in working muscles is
relevant for defining the most effective and ergonomic parameters of the manner of performing,
allowing to improve the athletic performance. A study, which identifies dynamics of muscles’ electric
activity and power-based features in different phases of weightlifting exercises, is also of great
importance. This study presents the developed technique of automated biomechanical control over
the manner of performing weightlifting exercises, including the evaluation of kinematic, dynamic,
stabilographic and electromyographic features. The research was carried out using the
Biotechnologies Motion System (Biotechnologies Bioengineering, Italy). The digital electrooptic
measuring system SMART (Biotechnologies S.p.A., Milan, Italy) was used for testing, high
precision synchronous recording and processing of kinematic, dynamic, electromyographic and
visual data to analyze and control technical and physical fitness of weightlifters when performing
weightlifting exercises. With the help of developed computer programs (certificates: RU 2020660142
from 28.08.2020 and RU 2020660143 from 28.08.2020), the study was carried out on the manner of
performing weightlifting exercises (clean and jerk, snatch) of 45 masters of sports in weightlifting.
Sex-related features of the manner of performing and differences in biomechanical parameters in
athletes of various weight categories were also identified. Graphs of the barbell movement trajectory
on the X- and Y-axis (the cyclogram), the graph of changes in the reaction force of the right and left
support in different movement phases, the graph of changes in the barbell vertical velocity over time,
the graph of changes in the barbell vertical power, electromyography of muscles when performing
the weightlifting snatch were presented in final protocols. Same graphs are also presented in the
protocol of testing the weightlifting clean and jerk, including graphs of hip, knee and ankle joints’
flexion over time. As a result, we developed the technique of automated express control over
performing weightlifting exercises. The biomechanical study, conducted using this technique,
allowed identifying sex-based features and differences in athletes of different weight categories.
Model characteristics of the more ergonomic technique for athletes of different sex and weight
categories were also developed.
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BECB-MS-1142: Video analysis of human gait: advantages and disadvantages in neurological
diagnostics
M V Abroskina, V S Ondar, S B Ismailova, S A Subocheva, A A Khomchenkova, V A Gurevich, S N
Kondratiev, E Y Mozheyko, S V Prokopenko
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Russian Federation, FSBI FSRCC FMBA Russia, 26, Kolomenskaya Str., Krasnoyarsk, Russian
Federation
*
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Abstract. This article considers the possibility of clinical evaluation of gait parameters via
application of a non-contact method: human movement video analysis. Patterns of gait impairment
against the background of central nervous system pathology vary. We made an attempt to determine
clinical features of gait impairment against the background of ataxia, hemiparetic gait and
Parkinson’s disease (PD). The study involved application of Vicon Motion Capture Systems.
Tempo-rhythmic characteristics of gait during the stride were determined, the data on angular indices
of lower extremity movement in hip, knee and ankle joints were obtained. General changes in the
gait parameters in all patients were found: decrease in the gait tempo, gait velocity, the length of the
stride and the step, increase in the time of the stride and the step. Among the technical advantages of
the method is the possibility of separate assessment of tempo-rhythmic indices for the right and the
left lower limbs. Very frequently, pathological changes in PD, the syndrome of central hemiparesis
and ataxia only affect one half of the body. This let us objectively evaluate the degree of asymmetry
during movement.
The following peculiarities were revealed: the left-sided hemiataxia patient demonstrated a later lift
of the intact foot from the support surface. The patient with right-sided hemiparesis showed
increased time of single support on the paretic right limb. The patient with PD stage 3.0 according to
the Hoehn and Yahr scale was observed to have bilateral symptoms, but with certain asymmetry of
the right-sided manifestations. Analysis of angular parameters of gait in patients with neurological
pathology revealed asymmetry of flexion/extension in the hip, knee and ankle joints in comparison
with a healthy person. As a result of the study, peculiarities in gait stereotype alteration against the
background of neurological syndromes have been determined. We recommend application of the
method of three-dimensional video analysis of movements in expert assessment of gait function
impairment.
BECB-MS-1154: Time to Resuscitate Cardiopulmonary Resuscitation! The 3R/CPR:
Refill-Recoil- Rebound!
Sayed Nour
Technopole of Orleans1, Avenue du Champs de MarsOrleans, Region Cetre 45074 France
*E-mail: nourmd@mac.com
Abstract. Introduction Sudden cardiac arrest (SCA) remains a major health issue worldwide with
gloomy outcomes, due to poor organs’ perfusion with current cardiopulmonary resuscitation (CPR)
methods, deemed unsuitable for hemostatic conditions, cardiotorsal anatomy, electrophysiology and
thoracic biomechanics. As a result, most CPR survivors succumb to multiple organ failure within the
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first month post arrest. Alternatively, in the purpose of return of spontaneous circulation (ROSC)
with adequate organs’ perfusion, we propose a new SCA management, implementing the principles
of fluid mechanics and endothelial shear stress (ESS) for rational mobilization of the stagnant blood
volumes: manually with a novel technique of cardiac massage that creates a snapping water
hammer-like mechanism at the intracardiac pacemaker cells and mechanically with a circulatory
flow restoration (CFR) device. Methods Simulated chest compressions were performed through the
5thintercostal space in professional Lifeguards volunteers, placed in the left lateral decubitus position
with raised legs and abdominal compression. Expected results Compared to traditional CPR, by
passing the sternal barrier, refilling the heart and then compressing the chest with a recoil-rebound
maneuver (3R / CPR) can significantly increase the chances of ROSC. Results of CFR device
showing hemodynamic restorations with adequate organs’ perfusion, regardless of heartbeat, have
previously been demonstrated in pediatric animal models of SCA. Conclusion Improvement of poor
SCA results requires an overhaul of current CPR methods, impulsively applied following DC shock
studies in dogs that are radically different from humans. The proposed therapy promotes adequate
organ perfusion with ROSC in a substantially rational manner suitable for human morphology,
cardiovascular pathophysiology and biophysics. A cost-effective method, easy-to-use by a single
rescuer safely without serious complications, under all circumstances, without age or gender
restrictions. The superiority and effectiveness of the 3R/CPR over CPR can be confirmed in
preclinical studies of computational models, dummies or cadavers.
BECB-MS-1195: Food and immunity awareness in Jordan during the COVID-19 era
Dima, H, Sweidan*, Hiba, F, Al-Sayyed
Department of Nutrition, University of Petra, Amman, Jordan
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Abstract. A diet with specific variety of food and drinks enhances physical condition, prevents
disease, and assists in keeping an individual mentally and physically healthy. The global pandemic of
coronavirus disease-2019 (Sars-Cov-2/Covid-19) has highlighted public awareness of the importance
of eating a nutritious diet to boost immune defences. This study aimed at exploring the awareness of
Jordanian population on the relationship between food intake and immunity. A cross-sectional design
was used to achieve the aim of this investigation. The study targeted Jordanian population (including
1024 participants residing in all Jordanian governorates). Awareness of Jordanians was tested via a
questionnaire that was validated and tested for reliability (internal consistency). The awareness is
usually indicated by knowledge, attitudes, and practices. The questionnaire was developed and
introduced in the Arabic language to accommodate Jordanian culture. Results of this investigation
showed that the survey tool was valid and reliable (Cronbach’s-alpha value = 0.842). The mean,
median, and mode values for awareness score are ~51, 52, and 56 out of 70 indicating very good
awareness of Jordanian population towards the relationship between food intake and immunity. It is
recommended to translate the survey tool used in this investigation into other languages and validate
it. In addition, it is recommended to consume healthy foods of Jordanian culture to boost immunity.
Furthermore, it is recommended to increase awareness regarding the correct and fad information as
well as the importance of vaccination role on immunity via educators and family, health care team
members, magazines and newspapers, and social media.
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BECB-MS-1196: Features of the Action Potential Upstroke Dictating the Dynamics of Pivoting
Electrical Waves in Cardiac Tissue
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Abstract. We study pivoting electrical waves in a 2D cardiac tissue with a model of the electrical
activity of cardiac myocytes. We make adjustments to the model in a manner to reproduce the main
aspects of traveling and pivoting wave dynamics as observed in cardiac tissue. Our goal is to use this
model to determine how tissue conductances could be altered to render cardiac tissue dynamics to
not admit stationary or quasi-stationary pivoting waves. Here we document features of the action
potential upstroke kinetics that are important determinants of pivoting wave dynamics. This
information will eventually help us to better use experimental data gathered in isolated to improve
our model.
BECB-MS-1179: Analyzing trio-anthropometric predictors of Hypertension: Determining the
susceptibility of blood pressure to sexual dimorphism in body stature
Ezemagu U. Kenneth, Uzomba Godwin Chinedu., Agbii Okechukwu Christian, Ezeonu P.O., Obaje
S.G
Department of Anatomy, Faculty of Basic Medical Sciences, College of Medical Sciences, Federal
University Ndufu Alike, Ebonyi State, Nigeria
*
Email: uchennaezemagu@gmail.com
Abstract. Background. Several studies had suggested that complex body stature could be a risk
factor of hypertension.
Objectives: We aim to correlate Body mass index (BMI), Waist hip ratio (WHR) and Waist height
ratio (WHtR) of rural dwellers in Afikpo community, Ebonyi state, Nigeria, with blood pressure
parameters. Furthermore, ascertain how each of the anthropometric variables affects blood pressure
in men and women, respectively.
Materials and Methods. A sample of 400 (200 male and 200 females) adults aged 18-89 years old
were selected for the correlation cross-sectional study. Data for weight, height, waist and hip girths
were collected by means of anthropometric measurement protocol with the aid of a calibrated
flexible tape and health scale, and mercury sphygmomanometer for measurement of blood pressure.
A participant was classified as being hypertensive if systolic blood pressure (SBP) was >140mmHg
and diastolic blood pressure (DBP) >90mmHg. Pulse pressure was recorded as the numeric
difference of SBP and DBP.
Results. The result revealed that male BMI and WHR were higher than that of female while female
WHtR was higher than that of male (p<0.01). The prevalence of hypertension failed to correlate with
sex among participants in the study (χ2 = 0.567; P<0.05). Variation in SBP and DBP of both sexes
was dependent on BMI, WHtR, waist and hip girths, but not on WHR. The SBP of both sexes and
female pulse pressure did correlate with age (P<0.001). Waist girth, BMI and WHtR correctly
predicted the variations in SBP, DBP and pulse pressure.
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BECB-MS-1134: Hippocampal effects of reduced masticatory function
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Abstract. Recent research results have established that masticatory function plays a role not only in
the balance of the stomatognathic system and in the central motor control, but also in the trophism of
the hippocampus and in the cognitive activity. These implications have been shown in clinical studies
and in animal researches as well, by means of histological, biochemical and beha- vioural techniques.
This systematic review describes the effects of three forms of experi- mentally altered mastication,
namely soft-diet feeding, molar extraction and bite-raising, on the trophism and function of the
hippocampus in animal models. Through a systematic search of PubMed, Embase, Web of Science,
Scopus, OpenGray and GrayMatters, 645 articles were identified, 33 full text articles were assessed
for eligibility and 28 articles were included in the review process. The comprehensiveness of
reporting was evaluated with the ARRIVE guidelines and the risk of bias with the SYRCLE RoB
tool. The literature reviewed agrees that a disturbed mastication is significantly associated with a
reduced number of hip- pocampal pyramidal neurons in Cornu Ammonis (CA)1 and CA3,
downregulation of Brain Derived Neurotrophic Factor (BDNF), reduced synaptic activity, reduced
neurogenesis in the Dentate Gyrus (DG), glial proliferation, and reduced performances in
behavioural tests, indicating memory impairment and reduced spatial orientation. Moreover, while
the bite- raised condition, characterized by occlusal instability, is known to be a source of stress, softdiet feeding and molar extractions were not consistently associated with a stress response. More
research is needed to clarify this topic. The emerging role of chewing in the preserva- tion of
hippocampal trophism, neurogenesis and synaptic activity is worthy of interest and may contribute to
the study of neurodegenerative diseases in new and potentially relevant ways.
BECB-MS-1048: Hormone-Independent Sexual Dimorphism in the Regulation of Bone
Resorption by Krox20
Yankel Gabet
Department of Anatomy & Anthropology, Sackler Faculty of Medicine, Tel Aviv University, Israel
*
E-mail: yankel@tauex.tau.ac.il
Abstract. Krox20/EGR2 is a zinc finger transcription factor, implicated in the development of the
hindbrain, nerve myelination, and tumor suppression. In skeletal biology, we have demonstrated that
Krox20 also regulates adult bone metabolism. We and others have characterized several functions of
Krox20 in the osteoclast lineage, namely, preosteoclast proliferation and differentiation, and mature
osteoclast apoptosis. We have previously reported that systemically Krox20-haploinsufficient mice
have a low bone mass with increased bone resorption. However, new data have now revealed that
this phenotype is restricted to females. In addition, we discovered that conditional knockout of
Krox20 (cKO) restricted to osteoclast progenitors is sufficient to induce the same female-specific
bone loss observed in systemic mutants. To test whether this sexual dimorphism results from an
interaction between Krox20 and sex hormones, we examined the sex- and hormone-dependent role
of Krox20 deficiency on proliferation and apoptosis in osteoclastic cells. Our results indicate that
male and female sex hormones (dihydrotestosterone [DHT] and estradiol [E2], respectively) as well
as Krox20 inhibit preosteoclast proliferation and augment osteoclast apoptosis. The observation that
Krox20 expression is inhibited by DHT and E2 negates the hypothesis that the effect of sex
hormones is mediated by an increase in Krox20 expression. Interestingly, the effect of Krox20
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deficiency was observed only with cells derived from female animals, regardless of any sex
hormones added in vitro. In addition, we have identified sexual dimorphism in the expression of
several Krox20-related genes, including NAB2. This sex-specific epigenetic profile was established
at puberty, maintained in the absence of sex hormones, and explains the female-specific skeletal
importance of Krox20. The findings described in this study emphasize the medical importance of sex
differences, which may be determined at the epigenetic level.
BECB-MS-1094: Computational design of peptide-carbohydrate conjugates to improve drug
recognition and tumor targeting
T. F. G. Cova1, C. S. Vitorino1,2, M. Mendes1, J. Basso2, S. C. C. Nunes1, M. Ramos1, A. C. Pais1
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Abstract. Hybrid nanoconstructs based on peptide units (e.g., cRGDfK and H7K(R2)2) coupled with
carbohydrates (e.g., cyclodextrins (CD) and hyaluronic acid (HA) derivatives) are versatile
components for the development of multifunctional nanoplatforms aimed at improving drug
solubilization, bioavailability, transport, and targeting properties. The use of computational models to
study the underlying mechanisms of drug recognition has gained increasing interest in pharmaceutical
technology and drug delivery applications. [1,2] In particular, the rational design and optimization of
peptide-carbohydrate conjugates raises several issues concerning the hierarchical topology of these
constructs and the relevant thermodynamic signatures and stabilizing/destabilizing interactions. In
particular, the present work addresses whether (and how) different targeting HA-cRGDfK/H7K(R2)2
entities hierarchically interact with each other to ensure a stable entity with specificity for
glioblastoma.
Molecular dynamics simulations (MD) and free-energy calculations were used to uncover the factors
that determine hybrid conjugate formation and stability for drug delivery and tumor targeting. The
MD /PMF-based method was combined with the description of the nature and strength of affinity
between the partners.
Relevant contact patterns based on the identification of stabilizing/destabilizing non-covalent
interactions within the hybrid constructs were described in detail. The synthetic pathway required the
HA-cRGDfK)-H7K(R2)2 association hierarchy, based on the size and rearrangement of amino acid
residues, in a molar ratio of 1:1 to obtain a stable conjugate that can ultimately interact with the tumor
cell membrane. In addition, substitution of model drugs promoted an increase in the binding constant
by up to a hundredfold, regardless of the nature of the substituent. ∆Gbind was given by the enthalpy
component, with a dominant contribution between partners, while entropy penalized the binding
process.
In conclusion, molecular simulations were successfully used to construct the hybrid conjugates.
Computational modeling provides an invaluable framework for the design and development of
advanced drug delivery systems.
BECB-MS-1109: Is violet LED light efficient to treat superficial lesions such as a low-grade
cervical intraepithelial neoplasia?
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Abstract. Photosensitizers utilized in photodynamic therapy (PDT) can be exited with light of any
wavelengths matching their absorption bands. Thus, superficial lesions, such as those involved in
cervical intraepithelial neoplasias (CINs) might be treated with a light of shorter wavelength than red
despite the smaller penetration depth in tissue. We review basic aspects of PDT and some
investigations related to the use of light-emitting diodes (LEDs) of different wavelength mainly
applied to superficial lesions, and highlight the benefits of the use of violet light and cellular spheroids
as a PDT dosage model. Our previous results from spheroids of cervix carcinoma cells, suggest that the
violet light from a LED source is appropriate for performing PDT of neoplastic lesions involving about
300 m in depth. In this work we present a high fluence light source emitting at 420 nm and apply it to
perform PDT treatment of a HeLa cell tumor model implanted in BALB/c nude mice. The
photodynamic reaction is inferred from the fluorescence evolution measured at the tumor and the
temperature evolution of the treated surface. Violet LED light could be a promising alternative for
treating CINs involving superficial dysplasia, with reduced side effects.
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