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Keynote

Beyond 2021 : Building Sustainable Science

Raha Abdul Rahim®®*

“Chancellery, Universiti Teknikal Malaysia Melaka,
"Faculty of Biotechnology and Biomolecnlar Science, Universiti Putra Malaysia

*Cortesponding authot email: raha@utem.edu.my

Abstract

Economic viability, environmental protection and social equity have been identified as the three
pillars of sustainability. Science is critical to tackle complex challenges for humanity such as the
impacts of climate change, biodiversity loss, food security, pollution and poverty reduction; as it
lays the foundation for new approaches and solutions. How can science best fulfil these
commitments? How can we create dynamic connections between knowledge and action?
Sustainability science promotes cross-disciplinary approaches to advance the understanding of
human-environment interactions and systems, and how these interactions affect the challenge of
sustainability (Nada Al-Nashif, UNESCO’s Assistant Director-General for Social and Human
Sciences).

A fundamental challenge facing science educators at the Higher Education Institutions is how to
develop and support the implementation of project-based, technology-rich science curticulum and
demand-driven research connectivity that is consistent with international calls for a “new
approach” to science education. In this presentation, I will highlight some initiatives promoted by
relevant ministries to elevate the importance of interrelationship and interdisciplinary factors and
taking into account these factors when seeking solution strategies. The role of biotechnology and
molecular biology in advocating sustainable science will also be discussed. Lastly, we will address
the need of educators to ingrain the right values and technical know-hows to the future generation.

Keywords: Sustainable science, interdisciplinary and cross-disciplinary, demand-driven research.

Presented during the 4% International Conference on Molecular Biology and Biotechnology 2021 (ICMBB2021)
1st-3rd June 2021, Virtual Conference.
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The Triumphs and Vicissitudes of Biotechnologies on Malaria
Control

Georges Snounou™

‘CEA-Université Paris Sud 11-INSERM U1184, Immunology of Viral Infections and Autoimmune Diseases (IM1”A-HB)
IDMIT Department, IBF], DRF, Fontenay-anx-Roses, France

*Cortresponding author email: gsnounou@gmail.com

Abstract

The disease we now call malaria had been recorded by all civilisations throughout human history.
Then as now, malaria significantly impacts development and exacts a severe public health burden.
A confluence of biotechnological advances in the 1970’s has propelled a search for a vaccine
against the highly adaptable and diverse parasites, which still remains elusive. Nonetheless, the
elaboration of novel advanced biotechnological tools over the recent years are giving researchers
the opportunity to probe hitherto inaccessible mechanisms of the parasites’ life cycle. In this
lecture, I wish to present an overview of the strategies adopted for malaria research and for control
programmes, and to discuss how such biotechnological advances contributed to shape these
strategies, and the consequences that this has had in the past and could potentially have in future.

Keywords: Biotechnology, History, Malaria, Parasitology, Research

Presented during the 4% International Conference on Molecular Biology and Biotechnology 2021 (ICMBB2021)
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Plenary

I’s Not in Our DNA: Non-Transformative Gene Silencing in
Orchids

Jennifer Ann Harikrishna®**, Purabi Mazumdar®, Rofina Yasmin Othman *°

“Institute of Biological Sciences, Faculty of Science, University of Malaya., Kuala Lumpur, Malaysia
*Centre for Research in Biotechnology for Agricnlture (CEBAR), University of Malaya, Kuala Lumpur, Malaysia

*Cortesponding author email: jennihati@um.edu.my

Abstract

Introduction: The uncovering of the mechanism of RNA-mediated gene silencing led to a precise
technology for application in crop protection and targeted modifications in plants. RNA silencing
though the direct application of double stranded RNA (dsRNA), a non-transgenic approach using
ectopically applied dsRNA, or RNA sprays, has been demonstrated to provide effective crop
protection and to be a powerful and rapid reverse genetic tool to study gene function and for
validation of target sequences for gene silencing. Methods: dsRNAs targeting orchid virus and
orchid endogenous mRNAs were synthesised in an RNase deficient strain of E. ¢/, and used for
RNA silencing by direct application of dsRNA to orchid plants and flowers. Results: Application
of dsRNA based on the coat protein of Cymbidium mosaic virus (CymMYV), a major pathogen
affecting commercial orchid production operations and hobbyists, effectively protected tissue
cultured orchid plantlets from the virus and so has potential for use to protect plantlets during
transplantation and pruning. In separate experiments, the use of dsRNA to silence endogenous
plant genes to determine gene function and for potential use in the modification of flower
phenotype were explored. Experiments with dsRNAs based on R2R3 MYB transcription factor
mRNA sequences from orchids showed that these were able to alter phenotypes of orchid flower
cell shape and anthocyanin content. Conclusion: Non-transformative dsRNA-mediated gene
silencing provides a useful tool for crop protection and for fundamental studies of gene function
without the expense, time or need to introduce new DNA or alter plant DNA.

Keywords: dsRNA, flower, gene silencing, MYB, orchid

Presented during the 4% International Conference on Molecular Biology and Biotechnology 2021 (ICMBB2021)
1st-3rd June 2021, Virtual Conference.
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Functional Nanodomains of Cardiomyocytes in Heart Failure

Julia Gorelik*
National Heart and Lung Institute, Imperial College London, W12 ONN, London, United Kingdom

*Cortesponding author email: j.gorelik@imperial.ac.uk

Abstract

Introduction: Heart failure (HF) is a major contributor to the cardiovascular disease burden and
impacts significantly to global health expenditure. A host of pathological remodelling changes are
consistently observed in HF patients; that includes the alterations in beta adrenergic receptors
(BARs), ion channels, in particular L-type calcium channels (ILTCCs), Ca**handling proteins, and
proteins mediating cell-cell coupling. In HF, a progressive loss of T-tubules results in molecular
remodelling and in the development of triggers of arrhythmia (early and delayed after-
depolarizations, EADs and DADs). In cardiac myocytes, receptors are coupled to effector
molecules and ion channels in nanodomains. Methods: Using novel cutting edge methodology
including scanning ion conductance microscopy ( SICM), scanning patch clamp technique ,
SICM/FRET combination we uniquely resolved surface topography of the live myocyte at
nanoscale and then activate adrenoceptors in precise locations identified, with either imaging of
cAMP changes in the vicinity or ion channel recording. Results: Particularly we focused on the
T-tubules and the caveolae and on the relationship between B-Adrenoceptors and L-type Ca*
channels. We studied how the disturbance of these microdomains affects cell function in
ventricular myocytes from a rat model of infarct and from human patients with several myopathies.
Further, we attempted to restore the normality of nanodomain organisation to indirectly influence
the calcium channels and improve contraction. Conclusion: This work gives an understanding of
how signalling operates at nanoscale resolution in living cells. This will translate to new methods
of restoring proper organisation of nanodomains for treatment of failing hearts.

Keywords: Cardiomyocytes, heart failure, ion channels, beta-adrenoreceptors

Presented during the 4% International Conference on Molecular Biology and Biotechnology 2021 (ICMBB2021)
15-3td June 2021, Virtual Conference.
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Plenary

Mechanism of Functional Homeostasis in Bacterial Complex
System

Fatma Azwani Abdul Aziz*, Kenshi Suzuki®, Abd Rahaman Jabir Mohd Din®!, Masanori Honjo*,
Koki Amano®, Yosuke Tashiro®, Hiroyuki Futamata®*'*

« Laboratory of Food crops, Institute of Tropical Agriculture, Universiti Putra Malaysia, 43400 UPM Serdang, Selangor D.E.,
Malaysia
"Microbial Ecotechnology, Department of Biotechnology, Graduate School of Agricultural and Life Sciences, The University of Tokyo,
113-8654, Japan
“Innovation Centre in Agritechnology for Advanced Bigprocess, UTM Pagoh Research Center, 84300 Johor, Malaysia
‘Gradnate School of Science and Technology, Shizuoka University, Hamamatsu, Hamamatsu 432-8561, Japan;
‘Department of Applied Chemistry and Biochemical Engineering, Graduate School of Engineering, Shizuoka University, 432-8561,
Hamamatsn, Japan;
TResearch Institution of Green Science and Technology, Shiznoka University, Shizuoka 422-8529, Japan

*Cortresponding author email: futamata.hiroyuki@shizuoka.ac.jp

Abstract

Introduction: Controlling microbial communities is vital for sustainable agriculture, human health
care, wastewater treatment and bioremediation. However, we do not know yet why/how
engineered microbial communities and whole microbial systems have been maintained
functionally. Methods: Synthetic bacterial communities (SBCs) were constructed with phenol-
degrading bacteria and phenol as sole carbon source under chemostat conditions to unveil the
mechanism of functional homeostasis because microbial ecosystems are too complex to analyze
the mechanism. While some SBCs collapsed, an SBC maintained phenol degrading activity
although phenol-supply stoppage was set in several times. Population dynamics of bacterial strains
were monitored by real time-quantitative PCR (qPCR) targeting gene encoding large subunit of
phenol hydroxylase in the SBC. Kinetic parameters for phenol of the SBC were tracked by an
oxygen electrode. Transcriptional levels of phenol hydroxylase and catechol dioxygenase of
bacterial strains were analyzed by reverse transcription-qPCR (RT-qPCR). Results: The kinetic
parameters for phenol of the SBC changed before and after the phenol-supply stoppage, which
suggests a change in functional roles of strains in the SBC. The RT-qPCR analyses revealed that
all strains shared phenol and survived independently before the phenol-supply stoppage. After the
stoppage, a strain would incur the cost for degradation of phenol and catechol, whereas other
strains seemed to be cheaters using metabolites, indicating the development of the metabolic
network. Conclusion: These results indicated that it is important for the management and
redesign of microbial communities to understand the flexibility of metabolism of bacterial
communities.

Keywords: Microbial ecosystem, Complex system, Bacterial community, Homeostasis

Presented during the 4% International Conference on Molecular Biology and Biotechnology 2021 (ICMBB2021)
15-3td June 2021, Virtual Conference.
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Active Edible Coatings/Films for Perishable Foods Preservation:
Potential, Present Limits and Future Prospects
INlustrated by Some Case Studies

Pascal Degraeve*, Nadia Oulahal

BioDyMIA (Bioengineering and Microbial Dynamics at Food Interfaces) Université Lyon 1- ISARA Lyon research unit,
IUT Lyon 1, technopole Alimentec, 01000 Bourg en Bresse, France

*Cortresponding author email: pascal.degracve@univ-lyonl.fr

Besides limiting drying and oxidation of the superficial zones of perishable foods due to their gas
batriers properties, edible coatings/films can be suitable carriers of antimicrobial and/or
antioxidant agents. The possibilities to add antimicrobial and/or antioxidant biomolecules (e. g.
lysozyme, nisin, plant phenolic) and even, although more rarely, to add living bioprotective lactic
acid bacteria in coatings/films have thus been considered in order to extend the shelf life and/or
improve the safety of perishable foods. The potential advantage of using active coatings/films to
deliver such agents over their direct spraying on the surface of perishable foods lies in their capacity
to improve the stability of active agents before their application and/or to control their release
from coatings/films to the supetficial zone of foods following their application. In this context,
the formulation of coatings/film-forming suspensions can be defined to design edible
coatings/films matrices with a structure favoring (i) the preservation of the activity of active
biomolecules or of the viability and metabolic activity of bioprotective lactic acid bacteria and/or
(ii) the controlled release of active molecules/metabolites.
This will be illustrated by two case-studies:
- the possibility to change the properties of gelatin films and the kinetics of release of
lysozyme added in these films by enzymatic crosslinking with microbial transglutaminase
- the possibilities offered by alginate-caseinate aqueous two-phase systems to prepare
coatings with a microstructure maintaining both the viability and antagonistic activity
against Listeria spp. strains of bioprotective lactic acid bacteria.

Keywords: edible coatings, edible films, antimicrobial activity, food preservation, controlled
release

Presented during the 4% International Conference on Molecular Biology and Biotechnology 2021 (ICMBB2021)
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Chitosan Hydrogel Niomaterial from Fish Scales for Topical
Wound Healing Application

Lai Yin Yee?, Thirukanthan C.S.%, Suvik Assaw™!, Mohd Effendy Abd Wahid"®*

“Department of Policy Planning and Coordination, Ministry of Foreign Affairs, 62602 Putrajaya
"Faculty of Fisheries and Food Science, University Malaysia Terengganu, 21300 Kuala Nerus, Terenggann.
Faculty of Science and Marine Environment, Universiti Malaysia Terenggann, 21300 Kuala Nerus, Terengganu
UInstitute of Marine Biotechnology, University Malaysia Terengganu, 21300 Kuala Nerus, Terengganu
Institute of Tropical Aquaculture and Fisheries, University Malaysia Terengganu, 21300 Kuala Nerus, Terengganu

*Cortesponding author email: effendy@umt.edu.my

Abstract

It was estimated that the fish processing industry generates between 18 and 30 million tons of fish
wastes annually, of which 4% are fish scales. Hence a study was conducted to extract chitin from
tilapia fish scales for chitosan hydrogel from the sequence of chemical processes involving
demineralization, deproteinization, and deacetylation. The product was applied as wound healing
gel and evaluated using full-thickness wounded skin with 8 mm diameter in Swiss albino mice
model. Eighteen clinically healthy mice were divided into two groups; Group 1 as Control Group
without any treatment, and Group 2 as Treatment Group that was applied with chitosan hydrogel
treatment once daily. Observation and measurement of wound contraction were recorded daily
for 21 days. Three mice from each group were euthanized, and the skin was dissected for histology
evaluation of the wounded skin on days 7, 14, and 21 post wounding. The wounded skins treated
with chitosan hydrogel showed better reconstruction healing than the control group. They
generally attained full wound closure and over 95% of collagen density within two weeks post
wounding. The absence of pathological abnormalities in the organs obtained by necropsy indicates
its biocompatibility with no side effects to the hosts. All parameters observed were significant (p
< 0.05) in comparison to the control group. The accelerated wound healing shown with higher
collagen deposition, short epithelialization, and rapid wound closure suggests a significant positive
effect of chitosan hydrogel to be an effective wound healing agent.

Keywords: fish scales, chitin, chitosan hydrogel, Swiss albino mice, wound healing
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Understanding Alzheimer’s Disease through Yeast Studies

Ian Macreadie*, Sudip Dhakal
School of Science, RMIT University, Bundoora, 1ictoria, Australia

*Cortresponding author email: ian.macreadie@rmit.edu.au

Abstract
Introduction: Alzheimer’s Disease (AD), the leading cause of dementia, is age-related and

associated with a neurotoxic 42 amino acid peptide, amyloid beta (AP) that is a proteolytic product
of a natural human protein called APP. A levels increase with age and are observed in AD
patients as brain plaque composed of amyloid fibrils. Methods: Yeast, the simplest eukaryote,
can be used to study AP, to explore ways to remove it and to find agents that may increase or
reduce its toxicity. Yeast were engineered to express native AP, or AP fused to green fluorescent
protein (GFP) to aid its visualisation. Results: A} oligomers, but not fibrils are toxic to yeast (and
neuronal cells). Simvastatin, the common drug prescribed for lowering cholesterol levels, is the
best drug to prevent AD (and Parkinson’s Disease). In yeast simvastatin, reduces AP levels,
suggesting it may act through increasing a protein clearance mechanism. Some compounds like
tyramine and aluminium increase the toxicity of AP possibly accounting for the sporadic
appearance of AD. Conclusion: Yeast represents a convenient model for the development and
testing of compounds that may have utility in prevention of Alzheimer’s Disease.

Keywords: Alzheimer’s Disease, amyloid beta, model organism, toxic peptide, yeast biotechnology
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Moving GenomeSelect™ to the Field — Highs and Lows

David Ross Appleton*, Chee Keng Teh, Harikrishna Kulaveerasingam

Sime Darby Plantation Technology Centre, 1" Floor, Block B, UPM-MTDC Technology Centre 111, Lebub Silikon, UPM, Serdang,
Selangor 43400, Malaysia

*Cortresponding authot email: david.ross.appleton@simedatbyplantation.com

Abstract

Introduction: After seven years of research, starting from a single oil palm genome sequence,
Sime Darby Plantation planted the first commercial-scale field with GenomeSelect™ palms in
2016. Since then, we have observed commercial yield data and developed ways to scale up planting
to satisfy all seed requirements in Sime Darby Plantation. This talk will present the highs and lows
of the journey to realising commercial value from genomics tools in this very important crop.
Methods: Following 2™ gen sequencing of a reference oil palm, GWAS methods were applied to
test populations of commercial palms in order to develop genomic selection models that can be
applied to commercial seed production. The first planting was split into two locations; coastal and
inland to determine possible environment effects. Results: Coastal yield of GenomeSelect™
palms has been encouraging while inland yields indicate significant impact of rainfall and water
supply on yields. Controlled trials confirm the positive impact of genomic selection models, which
have now been applied in parental selection for commercial seed scale up. Conclusion: the
application of genomic selection techniques for commercial oil palm seed production has shown
significant promise and will certainly be improved based on the large amount of data now available.

Keywords: Oil palm, genomic selection, crop improvement
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Application of Antarctic Microorganisms in Diesel Bioremediation
Process

Siti Aqlima Ahmad “>*

“Department of Biochemistry, Faculty of Biotechnology and Biomolecular Sciences, Universiti Putra Malaysia, 43400 UPM Serdang,
Selangor, Malaysia
"Center for Research and Antarctic Environmental Monitoring (CIMAA), Universidad de Magallanes, Av-da. Avda. Bulnes, Punta
Arenas, Region de Magallanes y Antarctica Chilena 01855, Chile
‘National Antarctic Research Center, B303 Level 3, Block B, IPS Building, Universiti Malaya, 50603 Kuala Lumpur, Malaysia.

*Cortesponding authot email: aglima@upm.edu.my

Abstract

Antarctica offers perennially cold, sub-zero temperatures due to the extreme climate of the
continent. The presence of recalcitrant petrogenic hydrocarbons in Antarctica is generally
associated with extreme conditions that impede the natural attenuation of hydrocarbon
components. These pollutants have caused major perturbations in the Antarctic ecosystem,
suggesting that conventional bioremediation approaches are largely ineffective at present. The
purpose of this study is to evaluate the hydrocarbon-degrading ability of marine and soil bacteria
consortia to assimilate diesel fuel as the sole carbon source, using statistical optimisation of growth
conditions and diesel degradation. Concurrently, the obtained data were implemented in a scale-
up bioreactor design study, with additional investigation on the effects of soil washing duration,
agitation speed, soil to water ratio, surfactant concentration and aeration mode. In this study, the
bacterial community isolated from soil successfully degraded up to 95% of a 1.75% v/v diesel,
while the marine bacterial community have ability to degrade up to 80% of 1% v/v diesel. A scale-
up study using the fabricated soil washer and bioreactor 7z sitn Antarctic settings showed that
optimised conditions for soil washing were at 40 rpm soil agitation, 3 h washing time, 1:5 soil to
water ratio and 1% w/v SDS. The data obtained suggest that the Antarctic bactetial community
has a potential for use in low-temperature bioremediation applications of diesel pollution.

Keywords: Antarctic, Bioremediation, Diesel
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Abstract

Cancer is known as a disorder with multi-factorial causes. Throughout the last few decades,
different microbes have been shown to have causal links to carcinogenesis. Some microbes are
direct carcinogens through the expression of viral oncogenes whereas others are indirect
carcinogens through toxins accumulation or chronic inflammation. Through next-generation
sequencing technologies and transcriptomic studies, researchers were able to pinpoint the specific
genes whose aberrant expression leads to multiple mutations. Through a combination of NGS,
gene knockdowns and immunofluorescence studies, we found that HPV infection could induce
APOBEC3B upregulation which in turn leads to mutations in various genes in breast carcinoma.
We postulate that HPV infection and estrogen receptor expression together with APOBEC3B
exists in a tri-partite relationship which promotes early-stage breast carcinogenesis. Recently, the
gut microbiota has been shown to affect local immunity, systemic immunity, as well as microbe-
specific immune programming, and dysbiosis of microbiota is associated to various cancers. An
important achievement in cancer treatment in the last decade has been the introduction of immune
checkpoint blockade or (ICB) immunotherapy, including anti-CTLA-4 and anti-PD-1/PD-L1
inhibitor drugs. Interestingly, but not surprisingly, gut microbes were found to be able to
profoundly influence the potency of immunotherapy and some chemotherapies with
immunestimulatory functions. Using NGS, certain species of gut microbiota were shown to be
associated with poor response to cancer immunotherapy, while other species were related to good
prognosis. These findings have important implications for not only cancer immunotherapy but
also development of microbiota-based therapies as an adjunctive treatment in the future.

Keywords: Cancer, Microbiota, Immunotherapy, NGS, Omic Technologies
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Abstract

Introduction: The devastating outbreak of SARS-CoV2 and the associated COVID-19 has had a
severe impact on the global community. While recent advances in vaccination have given some
hope of respite the proven ability of the virus to mutate and potentially generate vaccine resistant
strains indicates that there can be no relaxation of our urgent efforts to better understand the
effects of this disease. A critical part of this effort is to understand the changes to the immune
system of infected patients since both viral clearance and most symptoms of the disease are
mediated by the immune system. Recent advances in single cell technologies, such as mass
cytometry (also known as CyTOF) have revealed high levels of heterogeneity among immune cells.
Methods: Mass cytometry was used to assess the single cell proteome of millions of cells from
the blood of patients with COVID-19. Results: Wide ranging changes to a variety of cell
populations occur. Simultaneous assessment of changes to both common populations and such
as classical monocytes, and rare sub-populations of FOXP3 expressing regulatory T-cells and T-
follicular helper cells was observed Conclusion: Simultaneous assessment of wide ranging cell
populations may indicate how they interact during COVID-19 and suggest that differences
between regulatory T-cell subsets among moderate, severe, and critical patient groups may be a
factor in pathogenesis.

Keywords: Mass cytometry, Immunology, Regulatory T-cells, COVID-19.
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Abstract

Introduction: Endophytic actinomycetes residing 7 planta provide plant growth promoting (PGP)
benefit by enhancement of growth and protection plants from abiotic and biotec stresses.
Methods: Endophytic actinomycetes were isolated from agricultural, economical, and medicinal
plants in Thailand. Their PGP traits were determined and demonstrated to promote growth and
stress tolerance in crops. Results: A new genus and seven new species of endophytic
actinomycetes were validated. Novel bioactive compounds were identified. Many of them possess
PGP traits including phytohormone and siderophore secretion, phosphate solubilisation, ACC-
deaminase, chitinase, and anti-microbial production. These traits were proven to promote plant
growth, protect plants from phytopathogens, and increase plant stress tolerance i planta.
Molecular plant-actinomycete interaction using transcriptome analysis towards salinity stress have
been demonstrated. Conclusion: Extensive understanding of the interaction of endophytic
actinomycetes with plants will sustainably enable application of these endophytes as added value
biofertilizer and biocontrol agents for green agriculture in the future.

Keywords: actinomycete, endophyte, new species, PGP, stress
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Abstract

Introduction: White tail disease (WTD) in the giant freshwater prawn, Macrobrachium rosenbergii
has been affecting the aquaculture production of the species in several countries, which include
Taiwan, China, India, Thailand, Australia and Malaysia. WTD affects larval, post-larval and early
juvenile stages of M. rosenbergii, which could cause up to 100% mortality of the infected prawn.
The disease is caused by Macrobrachium rosenbergii nodavirus (MrNV), a non-enveloped virus
containing bipartite positive sense single stranded RNA genome. To-date, there is no effective
prophylactic and therapeutic agent available to control its outbreak. Methods: This study
evaluated the attenuation of MrNV through genome-wide multiple point mutation, which
deoptimized the codon usage of the MtNV RNA2. A total number of 125 synonymous codon
substitutions were introduced into the viral RNA2. Viral genes (wild-type RNA1, RNA2 and
mutant RNA2) were de novo synthesized and harboured by pUC57 plasmid. Viral genes were
expressed through z vitro transcription using T7 promoter, which were subsequently transfected
into confluent Sf9 cells. Then, the pathogenicity of these infectious clones in the transfected cells
were compared. Results: Cytopathogenic effects recorded in Sf9 cells transfected with the wild-
type MrNV clones include cytoplasmic swelling and aggregation of the infected cells into clumps
of various sizes. While cells transfected with mutant MrNV clones observed insignificant
cytoplasmic swelling and aggregation. Conclusion: Results indicated that codon-deoptimization
of viral RNA2 attenuated the MrNV. Further analysis is currently being conducted to evaluate its
potential as live-attenuated viral vaccine against WTI'D in M. rosenbergii.

Keywords: Macrobrachium  rosenbergii  nodavirus, reverse genetics, viral vaccine, codon
deoptimization
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Abstract

Introduction: Chlorella can produce an unusually wide range of metabolites under various nutrient
availability, carbon source, and light availability. Manipulation of light intensity could induce the
formation of secondary metabolites such as pigments, and carotenoids in Chlorella. Besides, other
metabolic pathways also affected; such as lipids, starch, carbohydrate and isoprenoids biosynthesis
pathways. This study was carried out to gain knowledge about how these biosynthetic pathways
could be regulated in response to moderate light intensity. Methods: De Novo transcriptome
profiling of C. sorokiniana growth under moderate light intensity was conducted to study the effect
of physiological condition towards genetic changes. Results: The moderate light intensity used to
induce pigment formation caused a total of 937 genes were upregulated, and 1124 genes were
downregulated. Genes that were upregulated involved in carotenoids production (specifically
lutein biosynthesis), fatty acid biosynthesis, TAG accumulation, and the majority of the carbon
fixation pathways. Conversely, starch biosynthesis, sucrose biosynthesis, and isoprenoid
biosynthesis were downregulated. Conclusion: Novel insights into the pathways that link the
enhanced production of pigments in C. sorokiniana grown under moderate light intensity is
presented.
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Abstract

Introduction: Plant growth promoting rhizobacteria (PGPR) are beneficial bacteria that living on
the surface of roots, providing plant growth regulators or phytohormone such as indole-3-acetic
acid to improve plants growth and fixed nitogen to plants. This could increase crop productivity
and lower N fertiliser input This study was conducted to determine the effect of IAA-producing
rhizobacteria isolates on growth of sweetpotato. Methods: A pot experiment was conducted in
the glasshouse of Universiti Putra Malaysia. Vine cuttings of sweet potato was grown in two kg of
sterilized sandy soil The bacterial treatments consisted of : i) Control, i) SP1 iii) SP2 and iv)
Agzospirillum sp. SP7. An inoculum concentration of 10” cfu/ml was applied into the respective
pots. Each pot was inoculated at planting and two weeks after planting with five ml
inoculum/pot/application. Plants were harvested at 30 days after planting. Results:. The results
showed that inoculation with IAA producing rhizobacteria significantly improved the early growth
of sweet potato plants. Plants inoculation with SP1 and SP2 increased growth (tops and roots),
nutrient uptake (N, P, K, Ca and Mg) of the sweet potato plants. bacterial population and IAA
concentration in soil. Conclusion: This study indicated that the bacterial strains have the potential
plant growth promoters and may be used as bioenhancers.

Keywords: Sweet potato, Plant growth promoting rhizobacteria,Indole-3-acetic acid, Azospirillum
sp., Bioenhancers
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Abstract

Introduction: Grouper is one of the high market value marine fish, that well received in Malaysia.
However, due to it easy exposure to infectious diseases such as bacteria, the mass mortality of this
fish culture poses a major problem in aquaculture industry. Methods: Metabolite profiles from
survived control and challenged fingerlings against 17brio vulnificus infection were determined by
gas chromatography-mass spectrometry (GCMS). Based on GCMS analysis, several metabolites
from fatty acid group showed significant roles regarding differential metabolites between the
control and challenged fingerlings. Hence, the fish feed dietary was prepared with the addition of
these fatty acids to determine the effectiveness of fatty acid as an immunostimulants on survival,
growth, and innate immune response of hybrid grouper (Epinephelus fuscoguttatus x Epinephelus
lanceolatns) fingetlings against vibriosis infection. Results: Several metabolites from fatty acid
group such as oleic acid, stearic acid, palmitic acid and behenic acid had been identified to be
highly abundant in survived E. fuscoguttatus during the preliminary experimental infection against
V. vulnificns. After six weeks of feeding experiment, fingerlings fed with oleic acid showed the
highest specific growth rate (SGR) compared to other dietary. Moreover, after challenged with 1.
vulnificus, fingerlings with oleic acid dietary observed the highest survival rate (60.7%) as compared
to control (42.9%) (p<0.05). Whereas, in immunology assay; lysozyme activity, respiratory burst
activity and phagocytic activity of fingerlings fed with oleic acid showed highly significant
differences (p<0.05) compared to fingerlings fed with control dietary. Conclusion: The finding
suggested that oleic acid as modulator used in fish dietary elevated the survival and innate immune
response of hybrid grouper which give a potent effect in fish disease resistant.

Keywords: fatty acid, metabolites, immune response, hybrid grouper, vibriosis
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Introduction: Breast cancer (BC) is the second leading cause of cancer-related deaths among
women. Aggressive BC is commonly linked to P53 gene mutations. The predominant P53
mutation is missense that can result in either loss of functions or acquisition of novel pro-
oncogenic functions (gain-of-function mutation). Establishing robust in vitro models to
interrogate mutated P53 molecular properties and functions is essential. In this study, we embarked
on generating three different in-vitro BC models by using CRISPR-mediated gene editing tool.
Methods: Using the T47D BC cell line that carries the L194F gain-of-function mutation, we
targeted P53 in the pooled cells population by stably expressing the Cas9 and P53-targeting seRNA
using the lentiviral transduction approach. The P53 targeting efficiency was assessed using Western
blotting. The second model was generated by transiently transfecting the T47D cells with plasmid
that encodes for the Cas9 and P53-targeting sgRNA, followed by single cell isolation, clonal
expansion, and screening for complete P53 knockout using Western blotting. For the third model,
we employed new CRISPR wvariant called Prime Editing to revert T47D L194F mutation.
Results/Conclusions: We have successfully established the first and second in-vitro BC models
that can be subsequently utilized to study P53 gain-of-function mutations molecular properties
and roles in BC. Nonetheless, for the 3 model, we are still screening for edited single cell-derived
clones. We found that the efficiency of Prime Editing technology is very low. Given the fact that
this technology was just recently developed, there are definitely plenty of rooms for improvisations
and further developments.

Keywords: Breast cancer, Gene editing, Mutp53, CRISPR, Prime Editing
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Abstract

Background and Aim: Diabetic retinopathy (DR) is the second commonest microvascular
complication in diabetes mellitus. It is characterized by chronic inflammation associated with
increased transcription factor, nuclear factor kappa B (NF-xB), expression. Palm oil-derived
tocotrienol-rich fraction (TRF), a potent antioxidant and anti-inflammatory substance, may
provide protection against DR development. Therefore, we investigated the effect of TRF on
retinal NF-»«B and phospho-NF-xB expression in rats with streptozotocin (STZ)-induced DR.
Methodology: Sprague-Dawley rats weighing 200-250 grams were grouped into normal control
rats (NC) and diabetic rats. NC was intraperitoneally injected with citrate buffer, whereas diabetic
rats received intraperitoneally streptozotocin (55 mg/kg body weight). STZ-treated rats with blood
glucose of more than 16 mmol/L were considered diabetic. Diabetic rats were further subgrouped
into diabetic-control (DC) and diabetic-treated (DT) groups. N and DC group received vehicle
treatment, whereas DT received TRF treatment (100 mg/kg body weight) via oral gavage daily for
12 weeks. At the end of experimental period, rats were euthanized, and retinal tissues were
collected for measurement of NF-xB p65 and phospho-NF-xB p65 (Ser5306) using enzyme-linked
immunosorbent assay (ELISA). Results: Greater phospho-NF-xB and ratio of phospho- to total
NF-xB were detected in DC compared to NC (1.85-fold, p<0.001 and 1.58-fold, p<0.05
respectively), whereas lower expression of the same parameters was observed in DT compared to
DC (1.65-fold, p<0.01 and 1.57-fold, p<0.05 respectively). Total NF-»«B expression was
comparable in all groups. Conclusion: Oral TRF may provide protective effect against DR by
reducing the activation of retinal transcription factor (NF-xB) in streptozotocin-induced diabetic
rat.

Keywords: Diabetic Retinopathy, Tocotrienol-Rich Fraction, Streptozotocin, NF-»B and
Inflammation.
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Abstract

Introduction: Aptamers are single-stranded DNA or RNA oligonucleotides generated by SELEX
that exhibit high binding affinity and specificity against a wide variety of target molecules based
on their unique tertiary structural conformation. The tediousness and rigor associated with certain
steps of the conventional SELEX intensity the efforts to adopt z silico-SELEX in developing DNA
aptamers. That said, we report an 7 silico selection of DNA aptamer to the DNA binding domain
of progesterone receptor (PR) using ssDNA sequences derived from human progesterone
response elements (PREs). PRDBD plays a vital role in the progression of breast cancer, which
makes it a promising diagnostic biomarker and potential therapeutic target. Methods: Sixty-four
different near-native ssDNA analogs of the corresponding PRE sequences were subjected to
secondary and tertiary structural determination. Docking of the ssSDNA sequences was carried out
against PRDBD using PatchDock. The sequence with the highest binding score was selected as
the candidate and further subjected to zz vitro validation using ELASA. Results: Among the
candidates, we selected the ssDNA sequence (PRDBDapt17; 5- AGAACAGCGTGTTCT -3)),
which showed the highest docking scores of 11334 as a promising PRDBD binding aptamer. The
PRDBDaptl7 revealed a higher binding affinity towards PRDBD in ELASA. Conclusion: In
conclusion, PRDBDapt17 is identified as the potential aptamer using the z si/ico-based aptamer
selection.
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Abstract

Introduction: Breast cancer accounts for 30% of all female cancers and 15% of all cancer-related
mortalities. Early detection is known to improve the prognosis and overall survival-rate of breast
cancer. Hence, extensive research has been focused on microRNAs (miRNAs) as diagnostic and
prognostic biomarkers, for their regulatory role in post-transcriptional gene expression. In breast
cancer patients, the expression of miRNA-155 is commonly upregulated as compared to healthy
individuals. Herein, we present a nanobiosensor to detect miRNA-155, comprising hybridization
chain reaction (HCR) and DNA-stabilized silver nanoclusters (AgNCs), that serve as an enzyme-
free amplification strategy and label-free fluorescent detection probes, respectively. Methods:
Under mild conditions, DNA probes were mixed with miRNA-155 to initiate HCR, followed by
the addition of reduced silver salt to form fluorescent AgNCs. Gel electrophoresis was performed
to validate the performance of HCR, and a spectrofluorometer was used to measure the
fluorescence emission from AgNCs. Results: The HCR-AgNCs nanobiosensor showed high
selectivity towards the miRNA-155, with capabilities to detect single-base mismatch. Furthermore,
the HCR-AgNCs nanobiosensor displayed high sensitivity with a wide linear range between 100
fM and 10 nM, and a LOD of 7 fM. In real sample analysis, the nanobiosensor exhibited
exceptional reproducibility and stability with human serum samples. Conclusion: In comparison
to current breast cancer detectors, the HCR-AgNCs nanobiosensor displayed relatively better
performance at a miniscule fraction of cost, effort and time required. Furthermore, the highly-
responsive HCR-AgNCs nanobiosensor potentially offers a non-invasive and safe approach
towards the clinical detection miRNA-155 and point-of-care eatly diagnosis of breast cancer.

Keywords: Biosensor, Breast Cancer, Hybridization Chain Reaction, MicroRNA, Silver
Nanoclusters
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Abstract

Introduction: Mangrove sediments provide rich habitat for diverse bacterial population
predominantly members of phyla Proteobacteria, Firmicutes and Actinobacteria. Actinobacteria
are predominantly Gram-positive bacteria that make up largest bacterial phyla. Due to their
adaptation to challenging habitats they produce abundant bioactive compounds like antibiotics,
cytotoxins and enzymes. The increase in pollution of water bodies, emerging antibiotic resistance
and loss of habitat makes it important to study bacterial diversity in less explored ecosystems of
different geographical areas. Mangrove ecosystem in Johor has witnessed disturbance due to rapid
development. Therefore, we sought to measure bacterial abundance, diversity using molecular
approach. Methods: We sequenced bacterial 16S rRNA gene to identify taxonomical groups using
Oxford Nanopore Technologies MinlON sequencing. Samples were collected from Mangrove
sediments from upstream and downstream from Sungai Melayu, Pulau Kukup locations. Samples
were barcoded to allow multiplexing in the same sequencing run and sequencing data was analysed
using EPI2ZME software. Results: Recorded abundant Proteobacteria such as Erythrobacter litoralis,
Erythrobacter vulgaris, Sulfurovum aggregans, Paracoccus marcusii and Actinobacteria such as lumatobacter
Sfluminis, Iumatobacter nonamiensis with variable diversity. Bacteroidetes like Flavobacterium haoranii was
detected in less abundance. Upstream vs downstream analysis of bacterial diversity shows low
Proteobacteria and high Actinobacteria in downstream suggesting influence of human activity,
pollution in shaping the microbial flora. Conclusion: Human activity such as aquaculture, release
of household wastewater and agricultural waste poses higher selection pressure and thus some
Actinobacteria could have enriched due to their ability to produce bioactive compounds against
xenobiotics but pose threat to their diversity.
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Abstract

Introduction: Silver nanoparticles (AgNPs) have received significant attention because of their
antimicrobial activity. However, current methods are expensive and have detrimental effects on
the environment. Biological methods e.g., using marine polychaete (Marphysa moribidii), which are
abundantly found in Malaysian seashore may offer the alternative solution. Therefore, we aim to
synthesize and optimize AgNPs production from the polychaete and measure their antibacterial
ability. Methods: The synthesis process was initiated by adding the aqueous polychaete extract
with silver nitrate (AgNO3). Optimization procedures e.g., polychaete size, AgNO; concentration,
pH and temperature were conducted to increase the AgNP stability, yield, and characteristics. The
color changes were observed visually and through surface Plasmon resonance (SPR) using UV-
Vis spectroscopy. The AgNP formation validation was performed using scanning and transmission
electron microscopy (SEM and TEM), Fourier transform infrared (FTIR), and X-ray diffraction
(XRD). The antibacterial assessment was carried out using the optimized AgNPs on several
bacteria. Results: Optimized conditions for obtaining high yield and stable synthesized AgNPs
were polychaetes with 6-8 mm of body width, 1 mM AgNOs with polychaete crude extract of pH
9, preheated at 90 °C for 15 minutes before incubation at 30 °C (150 rpm) for 24 hours, and stored
at 4 °C for long-term stability. The analyses were confirmed by an analysis of color variations
from pinkish to yellowish-brown, as well as the appearance of SPR bands at 398—400 nm using
ultraviolet-visible spectroscopy. The AgNPs were characterized by SEM, TEM, FTIR, and XRD
and showed a significant effect (p < 0.05) in inhibiting the bacteria. Conclusion: The eco-friendly
biosynthesized and optimized AgNPs with antibacterial activity were successfully synthesized and
characterized in the study.

Keywords: eco-friendly, green synthesis, marine polychaete, nanobiotechnology, optimization,
silver nanoparticles
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Abstract

Introduction: Deposition of petrochemical plastic waste in the environment is an evolving
challenge in today's world. Researchers have established utterly eco-friendly plastics such as
Polyhydroxyalkanoate (PHAs) to discover alternative products. PHA extracted from bacterial cells
show commercial properties like polypropylene. Today, the industrialized wotld is exceptionally
dependent on non-renewable fuel sources for commercial procedures and manufacturing
structural materials such as plastics, adhesives, coatings, and foams. The present obstacles are the
substitute of standard plastics from a non-sustainable source with an eco-friendly resource.
Moreover, petrochemical plastics have not just decomposed in nature for many decades, also
produced toxins via the destruction process. Cupriavidus malaysiensis USMAA1020, a Gram-negative
bacterium able to produce biodegradable polymer P(3HB-co-3HV). Methods: In this study
glycerin pitch was used as carbon source. The biosynthesis of P(BHB-co-3HV) was performed
into 50 ml mineral medium in 250 ml Erlenmeyer flasks whereas inoculum (0.10 g/1) was added.
The incubation period for this shake flask fermentation was 48 hours at 200 rpm. The presence of
3HB and 3HV was confirmed by the gas chromatography technique following with freeze-dryer
and methanonolysis. Experiments performed on different parameters include concentrations of
glycerin pitch, 1-pentanol, ammonium sulfate, and different precursors with 1-pentanol: Besides,
different oleic acid concentrations were used as a secondary carbon source to enhance the
production of PHA. Results: It was found that among various mixtures, 2% glycerin pitch, 1.1
g/lammonium sulphate,1-pentanol 0.06 wt%oc and oleic 0.5 wt %C yields PHA content 65%, 3HB
(95 mol %), 3HV (4 mol %), RCDW (4 g/1), and PHA concentration (6 g/l.) respectively.
Conclusion: This study found that glycerin pitch, a byproduct of the biodiesel industry, is a low-
cost carbon source capable of producing copolymer.

Keywords: PHA, biodegradable plastics, glycerin pitch, biowastes, polymer P(3HB-co-3HV).
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Abstract

Introduction: One of the major impediments to commercialization of biodegradable plastic is the
high cost of substrate. Consequently, there is a continuous search for effective microorganisms
and cheaper carbon substrates to reduce the high production cost of these ecofriendly materials.
Methods: In this study, transformer oil-degrading bacteria were isolated from the environmental
samples comprising soil, wastewater, and sediment. The isolation was accomplished using mineral
salt medium (MSM) supplemented with 1% waste transformer oil as the sole carbon source. The
isolates were screened for polyhydroxyalkanoates (PHA) production using Nile red staining and
fluorescence Microscopic techniques. Accumulation of PHA granules were confirmed using
Transmission electron microscopy. The oil degradation analysis was accomplished using solvent
extraction and gravimetric methods. Bacterial identification was achieved using 16S DNA
sequence homology according an established protocol. Results: A total of sixty-two (62)
transformer oil-degrading bacteria were isolated from the different samples. Sixteen 16(26%)
isolates showed a positive result when subjected to qualitative test using Nile red fluorescence
microscopy. The bacteria identified belong to four different taxonomic genera of Acinetobacter,
Bacillus, Protens, and Serratia. The percentage oil degradation observed among the different isolates
ranged between 19.58% to 57.51%. Gas chromatographic analysis of the polymer revealed the
presence of medium chain length polyhydroxyalkanoate (mcl-PHA) monomers. Conclusion: The
findings of this work have further highlighted the diversity of the bacteria capable of utilizing waste
stream such as waste transformer oil. Consequently, the isolates can be explored as agents of
converting waste transformer oil into bioplastics.

Keywords: Bioprospecting, transformer oil, bioplastic, polyhydroxyalkanoates.
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Abstract

Nowadays, consumers’ concern about the authenticity of food products is increasing due to the
occurrence of food adulteration scandals worldwide. Specifically, food adulteration is of serious
religious, health and economic concern. Consequently, researchers have paid more attention to
the development of polymerase chain reaction (PCR) based methods for food authentication.
However, existing PCR assays are mainly based on a single and a long DNA marker which often
breaks down under food processing treatments. Instead of targeting a single gene, double genes
targeting short-amplicon length PCR assay would be more reliable because where two different
targets are present if one target is broken down due to heat treatment the second target will
complement the missing target. It is highly unlikely that both targets would be broken down under
food processing. We, for the first time, developed double gene targeting short-amplicon length
multiplex PCR assay for discriminating bovine, buffalo and porcine materials in a single assay
platform. Mitochondrial cytb and ND5 genes were targeted and all targets were amplified from
raw, boiled, autoclaved and microwaved cooked meat under pure and mixed matrices. The
detection limit was 0.02 ng DNA under pure states and 0.1% meat in admixtures. Screening of
Malaysian meatball products revealed all beef products were buffalo positive in which 35% were
totally replaced. In contrast, all pork products were found uncontaminated from beef and buffalo.
Thus, this novel assay demonstrated sufficient merits to be used by regulatory bodies for food
authentication in any samples even under degraded conditions.

Keywords: Multiplex PCR, Double gene-targets, DNA degradation, Food products,
Authentication
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Abstract

Introduction: Sea cucumber is one of the valuable marine animals which is an important
nutritious food source. However, approximately 50% biomass (by weight) in the form of visceral
are discarded as waste during the processing of sea cucumber, causing an environmental threat.
Methods: This study was aimed to transform these sea cacumber (Cucumaria frondosa) by-products
(SCuyp) into value-added product. Two enzymes (alkaline protease and exopeptidase) were used to
hydrolyse the SCuy, and release protein hydrolysate and the characteristics of the spray-dried
protein hydrolysate powder were examined. Results: The production of SCiy, hydrolysate powder
was feasible, in which the powder that was treated with maltodextrin (SChyy,,MD) exhibited better
stability than powder without the addition of maltodextrin (SChuy,), with the former possessing
significantly (p=0.05) lower moisture content (5.5010.60%dw) and water activity (0.2520.02). The
SChy,MD also demonstrated significantly (p=0.05) lower pH (5.33%0.006), higher total soluble
solids (5.07£0.12°Brix) and water absorption index (82.33+2.20%dw) and brighter
(L*=47.51%£1.806) than SCyy, and SChyy,. Interestingly, the hydrolysates contained all the 9 essential
amino acids, corresponding to 39.81% and 36.66% of total amino acids in SChyy, and SChy,, MD,
respectively. Thermal profiles indicated that melting point of SChy,MD was higher (114.9°C) than
that of SChyy, (94.2°C), due to the protective effect of maltodextrin. Conclusion: Converting
waste into product not only preserve the environment but also could be potentially profitable to
the industry as it can be applied as functional ingredients, animal feed or in nutraceutical product.
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Abstract

Introduction: Underutilized crops that have increased resilience to climate change and inherent
good nutritional composition are highlighted among scientists in recent years. Therefore, this study
aimed to develop and characterize a nutritive powdered drink mix using Bambara groundnut
(BGN) that is drought-tolerant crop. Methods: BGN powder was blended with soy powder at
0% (0B100S), 10% (10B90S), 20% (20B80S) and 30% (30B70S). Consumer acceptability of this
BGN powder was assessed using a 9-point hedonic liking scale. The physicochemical properties
(pH, color measurement, proximate analysis, protein and fiber analyses) of the product were
determined. The storage stability of the product was determined by enumerating the fungal and
bacteria upon storage six months under ambient room temperature. Results: Sample 10B90S was
the most preferred sample with the highest mean values for aroma (6.22+1.28), flavor (6.9211.31),
grittiness (6.78%1.31), and overall acceptability (6.98%1.15). The concentration of total dietary
fiber increased significantly as the BGN percentage in the beverage increased. The insoluble,
soluble, and total dietary fiber of sample 10B90S were 11.23+0.024%, 5.31£0.031%, and
16.53£0.043%, respectively. The samples' water activity and microbial enumeration did not have
significant (p>0.05) change after six months of storage. Conclusion: In conclusion, BGN blended
with soy powder (10B90S) was acceptable by consumers and could be marketed as a functional
food that has improved nutritional values.

Keywords: Bambara Groundnut, Physicochemical, Hedonic liking scale, Storage stability,
Proximate analysis
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Abstract

Introduction: The adulteration or misrepresentation of food products is commonplace in the
society. Detection of meat species in food products is important for economic, religious and
medical perspectives. Among the DNA-based methods, polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP) techniques are especially applicable in meat
speciation because they utilize the sequence variations existing within a selected region of target
DNA and allow very closely related species’ differentiation with the use of selected restriction
enzymes. It offers PCR products authentication through the analysis of restriction-digested
products. Methods: We developed a simple multiplex PCR-restriction fragment length
polymorphism (PCR-RFLP) assay using species-specific primer sets to authenticate highly
consumed species such as beef, buffalo, chicken, duck, goat, sheep and pork simultaneously in
food products. Short-length amplicons were used targeting mitochondrial cytochrome b (cytb)
and NADH dehydrogenase subunit 5 (ND5) genes. Species-specificity was assured through cross-
amplification reaction with 25 non-target species. PCR products authentication was performed by
digesting with three restriction enzymes namely Faf, Bfal, and HPY188I. Results: Distinctive
fingerprints were obtained for each of the seven targets. The assay could detect as low as 0.5%
(w/w) meat in admixed states and food products and it retained its stability under heat treatments
of boiling and autoclaving. A market survey on burger and frankfurter revealed a rampant
substitution of beef with buffalo while chicken and potcine products were found pure.
Conclusion: The developed assay could be conveniently used for differential detection of animal
species as raw states as well as in meat products.

Keywords: PCR-RFLP, Meat products, Authentication, detection, Short target
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Abstract

Introduction: Cosmos caudatus Kunth. or “King’s salad”, contains high nutritional compounds.
Although widely consumed for its medicinal value, information on phytochemical contents and
their biosynthesis in the species is scarce. Among the exciting compounds are the anthocyanins
that possess a dual role; an antioxidant and natural colorant. Methods: In this study,
transcriptomic approaches with Illumina Hiseq, metabolomic analysis by Liquid chromatography-
mass spectrometry (LC-MS), and anatomy description using light microscopy were used to identify
the anthocyanin biosynthesis pathway in different tissues (leaf, stem, flower and root) of C.
candatns. Results: The transcriptomic analysis revealed nine main structural genes encoding
enzymes in the anthocyanin biosynthetic pathway and the genes encoding the transcription factors
relevant to the pathway. A total of 11 anthocyanins of cyanidin, pelargonidin, and delphinidin
derivatives that are significantly abundant in the species were identified, correlating with the
anthocyanin mainstream gene pathway. The occurrence of anthocyanin was further validated by
light microscopy. Anthocyanin pigments in C. caudatus were detected at the epidermal layer of the
leaf, stem, flower, and cortex of stem and root. Conclusion: A complete anthocyanin biosynthetic
pathway in C. caudatus was elucidated using transcriptomics, metabolomics, and anatomical
approaches in this study. To our knowledge, this is the first work that has delineated the complete
anthocyanin biosynthetic pathway in Malaysia’s underutilized plant, C. candatus Kunth. This study
correlated multi-omics data that will help to integrate systems biology and synthetic biology for a
detailed understanding of the molecular mechanism and characterization of the anthocyanin
biosynthesis using heterologous expression studies.

Keywords: Cosnos candatns Kunth.; next-generation sequencing; liquid chromatography;
anthocyanin; anatomy

Presented during the 4% International Conference on Molecular Biology and Biotechnology 2021 (ICMBB2021)
15-3td June 2021, Virtual Conference.

30



AsPac J. Mol. Biol. Biotechnol. 2021
Vol 29 (2) Suppl.

Oral

Cold Gas Spray Hydroxyapatite Coatings with Thermally Grown
Interlayer Titanium Oxide on Ti-6Al-4V

Norarney Ahmad™, Norehan Mokhtar®, Siti Noor Fazliah Mohd Noor", Suzianti Iskandar
Vijaya®, Zuhailawati Hussain"

* Craniofacial and Biomaterial Sciences Cluster, Advanced Medical and Dental Institute, Universiti Sains Malaysia, 13200 Kepala
Batas, Pulan Pinang, Malaysia
b School of Material and Mineral Resources Engineering, Engineering Campus, Universiti Sains Malaysia, 14300 Nibong Tebal,
Pulan Pinang, Malaysia

*Cortesponding author email: norarney@student.usm.my

Abstract

Introduction: Bioactivity and biocompatibility are important features in improving
osseointegration for successful implants placement. Titanium alloy lacks bioactivity and
Hydroxyapatite (HA) coating through modified cold gas spraying at room temperature has shown
to improve bioactivity and enhance osseointegration. Objectives: This study aims to investigate,
the morphology, and phase composition of HA coated Ti-6Al-4V with thermally grown titanium
oxide as interlayer oxide. Methods: The Ti-6Al-4V wafer was oxidized in atmospheric conditioned
at different temperature for thermally grown titanium oxide interlayer resulting in wavy surfaces
prior to HA coating. The coating was produced by modified cold spray method which used low
temperature processing. The thermally grown titanium oxide and coating was characterized by
field emission scanning electron microscopy (FESEM) and X-ray diffraction. Results: The
thermally grown titanium oxide layer maintain its morphology at different temperature. The mixed
oxide phase showed reducing wavy structures as the temperature increases with occurrence of
rutile and anatase peaks. There is no change in HA phases after coating formation by cold gas
spray. The hardness value (HV) increased with increasing the oxidation temperature. Conclusion:
The thermally grown titanium oxide at 550°C has shown the highest hardness value which prevent
the severe crack on the morphology of coated HA.
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Abstract

Introduction: Colorectal cancer (CRC), ranked the third most prevalent cancer worldwide is
associated with p53 and KRAS mutation. Crucial role of phytochemical compounds as
chemoprevention for CRC is definite, as there is strong correlation between dietary factors and
colorectal risk. Anthraquinone compounds which are found in abundance in Morinda citrifolia
demonstrate various pharmacological properties. Methods: Three CRC cell lines, HCT116,
LS174T, HT29 cells and normal colon cell line, CCD841 CoN cells were treated with eight
anthraquinone compounds obtained from the roots of Morinda citrifolia at various concentrations.
The cell cytotoxicity and antiproliferation effect of anthraquinones were determined by using 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) analysis and xCELLigence
Real Time Cell Analyzer (RTCA), respectively. Cell cycle analysis was performed with flow
cytometry. The gene expression level of p53 and KRAS gene following anthraquinone treatment
was evaluated with RT-qPCR and RNA sequencing. Results: Based on the MTT analysis,
damnacanthal and morindone exhibited significant antiproliferative effects in HCT116 and HT29
cells. The real time impedance measurement showed that the proliferation rate of HCT116 and
HT29 cells decreased in dose- and time-dependent manner following treatment with damnacanthal
and morindone. Damnacanthal induces G1 cells accumulation in HCT116 cells while morindone
induces G1 cells accumulation in HT29 cells. Both RT-qPCR and RNA sequencing data reported
that morindone downregulates the p53 and KRAS gene expression in HT29 and HCT116 cells,
respectively. Conclusion: Therefore, morindone may act as a competitive antiproliferative agent
in treating CRC.

Keywords: Morinda citrifolia, morindone, anthraquinone, colorectal cancer, antiproliferative
activity.
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Abstract

Introduction: Non-alcoholic fatty liver disease (NAFLD) is a major cause of liver disease
worldwide with an estimated prevalence around 37% in Malaysia. It encompasses a spectrum of
manifestations strongly associated with the presence of oxidative stress and excessive fat
accumulation in the liver. Palm tocotrienol-rich fraction (TRF) has reported as a potential agent in
ameliorating the liver of NAFLD subjects. Therefore, this study aimed to determine the effect of
TRF supplementation on NAFLD parameters of animal model Methods: Twenty-one B6.Cg-
LepOb/] (0b/0b) male mice were randomly divided into three groups comprised of high-fat diet
(HFD; 60% kcal from fat) only, HFD with vehicle palm-kernel oil (PKO; 200mg/kg/day), HFD
with TRF (TRF; 200 mg/kg/day) for six weeks. Body weight and food intake were measured each
week. After six weeks, mice were euthanized and abdominal circumference and random blood
glucose were measured. Liver span were measured prior to being assessed grossly and histologically
using haematoxylin and eosin (H&E) and Masson Trichrome staining. Results: No differences
were observed on abdominal circumference and random blood glucose reading in all groups
(p>0.05). TRF group recorded with smallest liver span compared to other groups (p<<0.05). Based
on gross liver analysis, TRF groups were less steatotic compared to HFD only and PKO. NAFLD
activity score (NAS) was less in TRF group with lower severity of steatosis, lobular inflammation
and fibrosis compared to HFD and PKO. Conclusion: TRF exhibited profound histological
improvement in 0b/0b mice in comparison with HFD only group.

Keywords: non-alcoholic fatty liver disease, liver steatosis, knockout mice, high-fat diet,
tocotrienols-rich fraction,
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Abstract

Introduction: Chikungunya virus (CHIKYV) causes febrile illnesses in human and these cases have
rapidly expanded across the globe in recent years. The current antibody-based tests for CHIKV
such as ELISA have a variety of limitations associated with the molecules such as batch-to-batch
variation, high cost and less stable. Aptamers are single-stranded DNA or RNA that have high
affinity and specificity against a wide variety of target molecules. Compared to antibodies, aptamers
are cheaper, produced 7z vitro, no batch-to-batch variations and thus serve as a good molecular
recognition element for the development of diagnostic tests for CHIKV. Methods: Cloning,
expression and purification of the recombinant CHIKV E2 was carried out and its identity was
verified with western blot analysis. The purified protein was subjected to 9 SELEX cycles, the
resulting nucleic acid pools were cloned and sent for sequencing. The secondary structure of the
aptamer was predicted using Mfold web server and the performance of the aptamer was
determined by enzyme-linked aptamer assay (ELAA). Result: The 24kDa recombinant E2
proteins were successfully cloned and purified. The protein was reactive against anti-CHIKV
positive sera and anti-CHIKV polyclonal antibody with no cross reactivity with anti-dengue
positive pool sera. Sequencing result revealed there were 6 potential candidates of DNA aptamers.
DNA aptamer candidate with the highest frequency (61.9%) showed two loops in their predicted
secondary structures. ELAA analysis revealed a binding affinity (Kd) of 177.5 nM and limit of
detection was 3.3 nM. Conclusion: DNA aptamers were successfully generated and it has great
potential as a feasible tool in CHIKYV detection.

Keywords: Chikungunya virus, E2 protein, DNA aptamer, SELEX

Presented during the 4% International Conference on Molecular Biology and Biotechnology 2021 (ICMBB2021)
15-3td June 2021, Virtual Conference.

34



AsPac J. Mol. Biol. Biotechnol. 2021
Vol 29 (2) Suppl.

Oral

Expression of Specific Biomarkers toward Microfold Cells
Differentiation in 3D Culture of Caco-2 and Raji B Cells

Mizanurfakhri Ghazali®®, Sharaniza Ab-Rahim®, Lakshmi Selvaratnam®,
Mudiana Muhamad®™*

“Department of Biochemistry and Molecular Medicine, Faculty of Medicine, Universiti Teknologi MARA, Cawangan Selangor,
Kampus Sungai Buloh, 47000 Sungai Buloh, Selangor, Malaysia.
"Tnstitute Medical and Molecular Biotechnology (IMMB), Faculty of Medicine, Universiti Teknologi MARA, Cawangan Selangor,
Kampus Sungai Buloh, 47000 Sungai Buloh, Selangor, Malaysia.
“ Dept. of Biomedical Sciences (Anatomy), School of Medicine and Health Sciences, Monash University Malaysia, Jalan 1agoon
Selatan, 47500 Bandar Sunway, Selangor D.E., Malaysia

*Cortesponding author email: mudiana_muhamad@uitm.edu.my

Abstract

Introduction: Microfold cells (M cells) are specialized epithelial cells found in follicle-associated
epithelia (FAE) of the Peyer’s patches, involved during transcytosis of enterocytes pathogen
invasion. Differentiation of M cells induces expression of receptors which is recognized by specific
M cells markers including alpha 5, beta 1 and Sialyl Lewis A antigen (CA19-9). However, studies
on the expression of these markers in 3-dimensional culture system are lacking. Hence, this study
aims to investigate the expression of the markers in two types of 3D culture model. Methods:
The M cells differentiation were carried out in Transwell plate and in alginate hydrogel beads,
whereby Caco-2 cells were seeded for 14 days prior to co-culture with Raji B cells. Polarity of the
cell monolayer was measured as the transepithelial electric resistance (TEER). At post-21 days of
co-culture, total cellular proteins were extracted using RIPA buffer (1X) for Western Blot analysis.
Results: The TEER value of 270 Qcm?” referred to the highly polatised monolayer. The alpha 5
expression was highest in Transwell compared to monolayer however its expression in alginate
beads was lower than monolayer culture. Meanwhile, beta 1 expression was reduced in both 3D
co-culture systems when compared to monoculture. Interestingly, CA19-9 was not expressed in
both monoculture and 3D culture system. Conclusion: Both types of 3D culture systems were
supportive towards the M cells differentiation, indicated by presence of alpha 5 and beta 1 integrins
although at different level of expression. Thus, both integrin proteins are suitable as markers for
M cells.

Keywords: microfold cells, 3D system, CA19-9, alpha 5 integrin, beta 1 integrin.
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