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Multivalent-type substances enhance their binding affinities

Koji Matsuoka
Division of Material Science, Graduate School of Science and Engineering & Medical Innovation Research Unit (MiU), Advanced Institute of 
Innovative Technology (AIIT), Saitama University, Sakura, Saitama 338-8570, Japan

Glycoproteins, glycolipids, and proteoglycans are known as glycoconjugates and these are generally existing on cell surfaces. 
In biological events, the glycoconjugates play roles not only as carriers of information in cell-cell interactions but as markers 
of cellular differentiation, aging, malignant alteration, and so on. The oligosaccharide chains of glycoconjugates are, therefore, 
the third chains of biomacromolecules next to nucleic acids and proteins and have highly complex structures. Affinity of a 
monomeric saccharide chain against the appropriate protein, such as a carbohydrate-binding protein, a lectin and an enzyme, 
is not so high, usually in the mM range. In the 70’s, Lee reported remarkable enhancement of the binding affinity by means 
of multivalent-type sugar substrates, so-called “sugar clustering effect”.1) The clustering effect has been expanded to other 
bioactive substances.2) In this presentation, design, synthesis, and biological evaluation of our multivalent-type substances 
will be discussed.
1) Y.C. Lee, et al., J. Biol. Chem. 1983, 258, 199.
2) T. Matsushita, et al., Bioorg. Med Chem. Lett. 2017, 27, 4844.
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Screening and characterization of rabbit single-chain Fv antibodies possessing high antigen-
binding affinity and specificity for bioseparation and bioanalysis

Yoichi Kumada
Kyoto Institute of Technology, JAPAN

Recombinant antibody fragments such as scFv and VHH have been expected as a next-generation of affinity ligand in the fields 
of bioseparation and bioanalysis. Especially, use of scFv has several advantages such as utilization of a variety of animals for 
immunization, easy screening by phage display system, economical production by E. coli, and high-density immobilization, 
compared with conventional whole antibodies. On the other hand, there is few practical reports to use them in affinity 
chromatography as well as enzyme immunoassay. The aim of study is molecular design and site-directed immobilization of 
scFv molecules for bioseparation and bioanalysis. We shall demonstrated screening, production and immobilization strategies 
of scFvs in sandwich-type immunoassay and affinity chromatography. Especially, residual antigen-binding activity of different 
scFv clones and their mutants in immobilized states were evaluated. 
Biopanning utilizing multi-lamellar vesicles (MLVs) resulted in efficient isolation of positive clones from phage library. 
Furthermore, kinetic characterization of positive clones revealed identification of scFv clones potentially-possessing high 
antigen-binding activities. The clones could be produced in a supernatant of E. coli culture as a soluble and active form. 
ScFv clones immobilized on the surface of maxisorp (PS plate) by physical adsorption and CM5 sensor chip (carboxymethyl 
dextran) by amine coupling showed totally different tendencies of antigen-binding activities even at similar density. These 
results indicates that stability of scFv after immobilization is significantly different between clones even though they show 
similar order of magnitude of free Kd values. Thus, the screening method for scFvs developed in our study is significantly 
useful, while evaluation of antigen-binding activities of scFv clones in immobilized states will be next subject for identification 
of recombinant antibody fragment for practical use in bioseparation and bioanalysis. 
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articles and has been serving as an editorial board member of Journal of Bioscience and Bioengineering (JBB).

kumada@kit.ac.jp

Yoichi Kumada, Adv Biochem Biotehcnol 2018, 3:04
DOI: 10.29011/ 2574-7258-C1-005



2nd International Conference on

Advances in Biotechnology
July 23-25, 2018 at Kuala Lumpur, Malaysia

Biotechnology Research 2018
July 23-25, 2018 Kuala Lumpur, Malaysia

Page 20

Adv Biochem Biotehcnol
ISSN: 2574-7258

Volume 03: Issue 04

Drug development of autophagy-essential protease ATG4 for cancer therapy

Chih-Wen Shu
Kaohsiung Veterans General Hospital, TW

Tumor cells require proficient autophagy for high metabolic demand, rapid proliferation and resistance to chemotherapy, 
suggesting reducing aberrant autophagic flux is an attractive route for cancer therapy. essential protease required for autop 
proliferation in tumor cells, which implies ATG4 is a potential therapeutic target for cancer therapy. report that a FDA-
approved drug tioconazole blocks active site of ATG4 to decrease ATG4 proteolytic activity and attenuate autophagic flux. 
The inhibition of the drug on ATG4 and autophagy causes tumor suppression and enhances chemotherapy efficacy. Besides, 
biological inhibitors against ATG4, including compoud extracted from medical plant and rational designed selective inhibition 
on proteolytic activity of ATG4 and tumor cell suppression. Our results indicate ATG4 could be a promising treatment for 
cancer therapy.

Biography
Chih-Wen Shu has his expertise in evaluation the role of autophagy in cancer and passion in developing drugs against autophagy modulators as potential targeted 
therapy. He has performed that autophagy essential protease ATG4 is a novel therapeutic target in cancer and has or rational design. He has generated the 
screening and evaluation model after years of research and teachi are being tested in different disease models.
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The effect of bee venom in hSOD1G93A animal model

Yang EJ
Department of Clinical Research, Korea Institute of Oriental Medicine, Republic of Korea

Amyotrophic lateral sclerosis (ALS) includes progressively degenerated motor neurons in the brainstem, motor cortex, and 
spinal cord. Recent reports demonstrate the dysfunction of multiple organs, including the lungs, spleen, and liver, in ALS 
animals and patients. Bee venom has been used in the practice of Oriental medicine and evidence from the literature indicates 
that BV plays an anti-inflammatory or anti-nociceptive role against inflammatory reactions associated with arthritis and other 
inflammatory diseases. The purpose of the present study was to determine whether bee venom suppresses inflammation-
related events in spinal cord, the organs (liver, spleen and kidney), and skeletal muscle in hSOD1G93A mutant mice.
Bee venom (BV) was bilaterally injected (subcutaneously) into a 14-week-old (98 day old) male hSOD1G93A animal model. For 
measurement of motor activity, rotarod test was performed and survival statistics were analyzed by Kaplan-Meier survival 
curves. The effects of BV treatment on anti-neuroinflammation of hSOD1G93A mice were assessed via immunoreactions and 
western blotting.
BV-treated mutant hSOD1 transgenic mice showed a decrease in the expression levels of microglia and astrocyte marker in 
the spinal cord and brainstem. Interestingly, treatment of BV in symptomatic ALS animals improved motor activity and the 
median survival of the BV-treated group (139 ± 3.5 days) was 18% greater than control group (117 ± 3.1 days). Furthermore, 
we found that BV suppressed caspase-3 activity and blocked the defects of mitochondrial structure and cristae morphology 
in the lumbar spinal cord of hSOD1G93A mice at the symptomatic stage. In addition, we found that BV treatment reduces 
inflammation in the liver, spleen, and kidney compared with saline-treatment in symptomatic hSOD1G93A transgenic mice. 
Furthermore, BV treatment eliminated signaling downstream of inflammatory proteins such as TNF-α and Bcl-2 expression 
in the muscle hSOD1G93A transgenic mice. 
Taken together, our findings suggest that BV treatment may act to engage the endogenous immune modulatory system in both 
the CNS and organs in an animal model of ALS.

Biography
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Algal versus conventional wastewater treatment: Comparison of pathogen removal and microbial 
communities

H.M.K. Delanka-Pedige, S. P. Munasinghe-Arachchige, Y. Zhang, N. N. Khandan
Civil Engineering Department, New Mexico State University, Las Cruces, NM, USA

Our previous studies have demonstrated the feasibility of wastewater treatment and simultaneous net energy production by 
an algal-based system. This system utilized a mixotrophic algae strain, Galdieria sulphuraria, which could remove dissolved 
organic carbon and nutrients in a single step. In this study, performances of this algal-based system in terms of pathogenic 
bacteria removal was assessed in contrast to the conventional multi-step treatment process including primary sedimentation 
and trickling filter followed by activated sludge process. Illumina Miseq sequencing was conducted to assess the shift of bacteria 
profiles in wastewater along the algal and the conventional treatment system with the assistance of qPCR technique. 
Results of the Illumina Miseq sequencing tests indicated that the entire bacterial community in wastewater declined from 99% 
to 83% at the end of activated sludge system whereas, that in the algal system dropped to 17.1% after 5 days of batch processing. 
Proteobacteria which includes most of the pathogenic species dominate in the conventional system effluent with 35% of 
relative abundance. A substantial alteration of the bacterial profile was noticed in the algal effluent with the most dominating 
Acidobacteria phylum which accounts for 98% of total bacteria. As for genus level analysis, enteritis causing Arcobacter species 
were detected only in the conventional system. Moreover, the ability of G. Sulphuraria to outcompete bacteria was confirmed 
by the gradual growth detected by qPCR. Results of this study suggest that the single-step algal wastewater treatment system 
can potentially achieve higher level of pathogen control than the current multi-step conventional system.

Biography
H.M.K. Delanka-Pedige is a graduate research assistant at Department of Civil engineering, New Mexico State University (NMSU). She is currently working on 
a research project relating to pathogen removal performances and change in bacterial community profile in an algal-based wastewater treatment system for her 
Master's Thesis. She is inspired in research areas related to biological wastewater treatment and algae-based energy production. Before joining NMSU she worked 
as a temporary lecturer at the University of Peradeniya, Sri Lanka, where she obtained her bachelor’s degree. She has published two conference proceedings and 
a journal paper based on her undergraduate research on rainfall-runoff modeling using HEC-HMS. 
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Pathogen removal mechanisms in algal wastewater treatment system

S. P. Munasinghe-Arachchige, H.M.K. Delanka-Pedige, Y. Zhang, N. N. Khandan 
Civil Engineering Department, New Mexico State University, Las Cruces, NM, USA

Due to the rapidly increasing demand for potable water, treated wastewater is being considered as an alternate water source 
for potable usage. It has been documented in our on-going studies that a mixotrophic algal system can be engineered as an 
alternate wastewater treatment method to reduce dissolved organic carbon and other nutrients to meet the discharge standards 
within 3-4 days of batch processing time. It was found that algae was also capable of inactivating/reducing pathogenic bacterial 
community in the influent. Several factors such as low pH, temperature, adsorption, and sunlight were supposed to cause 
this inactivation/reduction. This study was undertaken to assess the dominant mechanisms of pathogen removal in the algal 
system, by utilizing Escherichia coli as the model target organism. 
Results of this study revealed that pH is an important operational parameter that contribute most to the inactivation of E. 
coli. No colonies were detected just after spiking E. coli into the solution with pH of 4. In the mixture of algal solution and 
primary effluent at pH 7, the highest colony count is 1.83×105 CFU/100mL whereas that in primary effluent alone is 5×106 
CFU/100mL, suggesting potential toxicity might also originate from byproducts of algal system. Temperature and adsorption 
did not contribute to remove pathogen from the reactor. Sunlight could inactivate all the E. coli within the first day, irrespective 
of presence of algal cells. When reactor conditions are maintained without pH adjustment, pathogen removal within 3 days is 
log 3.6 under the synergistic effect of algae and sunlight.

Biography 
Srimali Munasinghe-Arachchige is a Master’s student at New Mexico State University in the Civil Engineering Department. She specialized her Bachelor’s in 
Chemical and Process Engineering at University of Peradeniya, Sri Lanka and published her undergraduate research in two conferences including Peradeniya 
University International Research Sessions (iPURSE) 2015 and Annual Research Symposium 2016, University of Ruhuna. As a graduate student she is mastering 
in the field of Environmental Engineering and working on pathogenic bacteria detection and enumeration in algal wastewater treatment system and understanding 
the mechanism of pathogen removal in the algal reactor.
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Development and viladiation of the headspace-SPME method to analyse volatile organic compounds 
(VOCs) from red flour beetle Tribolium castaneum (Herbst) (Coleoptera: Tenebrionidae) 

Ihab Alnajima, b, Manjree Agarwala, Tao Liuc*, YongLin Rena*
a. School of Veterinary and Life Sciences, Murdoch University Perth, Australia. 
b. Date Palm Research Centre, University of Basrah, Basra, Iraq. 
c. Chinese Academy of Inspection and Quarantine, No. 241, Huixinxijie, Chaoyang District, Beijing 100029, China.

Background: We assume that selection pressure can act on both the biochemical and the physiological regulation of the 
chemical signal which released from metabolic process, such as a body odour bouquet to the environment not as a (intentional) 
signal but as an unavoidable consequence of metabolic activity or tissue damage. Breath, sweat, urine, faeces, their aquatic 
equivalents, and their bacterial and other symbiotic embellishments all can serve as identifiers for chemoreceptive insects 
interested in finding food or hosts. Understanding the biological and chemical bases for these signals – Volatile Organic 
Compounts (VOCs) could lead to new approaches to the diagnosis and bio-treatment of insect pests.
Results: A robust headspace solid phase microextraction (HS-SPME) technique was developed and validated. The specific 
volatile organic compounds or chemical signals from T. castaneum were extracted and identified. The analytical conditions 
and procedures were optimised and validated for T. castaneum. 
Results showed that 50/30 µm DVB/CAR/PDMS was the optimum fibre for both qualitative and quantitative analysis. Among 
the five tested insect densities (1, 5, 10, 20 and 30), ten insects gave the more VOCs. Extraction for four hours at 35±1°C had 
achieved optimal efficacy. Total of 23 volatile organic compounds were extracted from T. castaneum and seperated with GC-
MS. The majority of the compounds identified were quinones and their derivatives and isomers. 
Conclusion: This study had shown that HS-SPME GC is a robust and cost-effective system for the diagnosis of T. castaneum 
based on the production of specific VOCs, and studies are in progress to characterize and identify the VOCs released from T. 
castaneum. Moreover, the efficiency of extraction of VOCs from T. castaneum was significantly affected by the extraction time 
and temperature, insect intensity and type of SPME fibre.
Keywords: Stored grain insect; Tribolium castaneum; red flour beetle; VOCs; headspace-SPME; GCMS
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Application of xylanase enzyme on Napier grass for chemical pulping process for handsheet made 
papermaking

Zawawi Bin Daud
Universiti Tun Hussein Onn Malaysia, Malaysia

In this century, agro waste has become one of the most important sources for new dimensional in pulp and papermaking 
industry. Napier grass (Pennisetum purpureum) is characterized as agro waste material and have a high potential to become 
alternative fibre. This research include analyze the chemical composition and fibre properties of Napier grass; to apply Xylanase 
enzyme in chemical pulping process on the pulp yield; analyze the properties of handsheet made with tensile test, tearing test, 
folding test and bursting test. Every chemical component analyzes; cellulose, hemicellulose, ash and lignin content by TAPPI 
Test Method. A From pulping process, the step will continue for papermaking. Lastly, tensile, bursting, folding, and tearing 
tester machine will test paper production for both pulping process. The expected Xylanase enzyme gives additional factor for 
the strength of mechanical properties and fibre strength. The cellulose structure had made greater impacts like additional 
Xylanase as enzyme for Bio-Chemical pulping process. This research also promote green technology where one of the solid 
waste material technology for waste from agricultural residue

Biography
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Lipase Production by Burkholderia cenocepacia using ‘Waste Oils’ as substrate in shake flask 
culture

Lai Zee Wei
School of Biosciences Taylor’s University Lakeside campus, Subang Jaya, Malaysia

Lipases are an enzyme find immense application in food, diary, detergent and pharmaceutical industries. Burkholderia is 
the desired microorganism to produce lipase because of their unique properties which is high enantioselectivity and ability 
to react in various temperature and pH. The incorporation of lipases remains a challenge due to its high cost of production 
and low yield of certain lipase-mediated process. By using waste oil as substrate in lipase production is an alternative for 
expensive substrates. The objectives of this study are to investigate the cell concentration and lipase activity by Burkholderia 
cenocepacia in varying concentrations (0.5, 1.0, 1.5, 2.0, 2.5, 3.0) % of waste olive oil, waste sunflower oil and waste engine oil. 
Burkholderia cenocepacia inoculum was incubated in nutrient broth and transferred into fermentation medium with varying 
concentrations of waste oils. Fermentation process was carried out at 200 rpm and 37 °C for 72 hours. The results showed 
significant difference between cell concentration and lipase activity of three different types of waste oils. Medium with 2% 
waste olive oil achieved highest cell concentration (11.5 ± 0.25 g/L) and lipase activity (83.4 ± 4.48 U/ml); followed by medium 
with 3.0% of waste sunflower oil achieved highest cell concentration (5.20 g/L ± 1.06) and lipase activity (12.56 U/ml ± 0.37). 
Highest cell concentration (3.43 g/L ± 0.21) and highest lipase activity (3.86 U/ml ± 0.38) was achieved in medium with 2.5% 
waste engine oil Therefore, the strategies used for lipase production in this study act as an economic and ecological approach.

Biography
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Genetic manipulation of the paddy-field cyanabacterium Anabaena for enhanced nitrogen-
biofertilizer potential in stressful environments

Shree Kumar Apte
Bhabha Atomic Research Centre, Mumbai, India

As naturally abundant photodiazotrophs of tropical rice-fields, cyanobacteria make very significant contributions to the carbon 
and nitrogen economy of the paddy fields. During the course of millions of years of their evolution, they have developed a robust 
mechanism to withstand diverse environmental stresses. However, their carbon and nitrogen fixation potential is adversely 
affected during stress. Analysis of molecular mechanisms operating during normal and stress conditions in the paddy-field 
inhabiting strains of Anabaena have revealed that tolerance to oxidative stress is central to building enhanced generic tolerance 
to all the stresses. We have characterized several oxidative stress alleviating genes and proteins from Anabaena and elucidated 
their function(s) in cyanobacterial physiology. These include manganese and iron dependent superoxide dismutases, two 
manganese catalases and several peroxiredoxins. Mutagenesis (deletions and point mutations) and/or over-expression of such 
genes have been carried out to assess their role in stress tolerance. These studies have identified genes important for protecting 
photosynthesis and nitrogen fixation in ambient or stress conditions and in different cell types and cellular compartments. 
Highlights of these finding will be elaborated to showcase some successful attempts at strain improvement.

Biography
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The xenobiotic challenge effect on the proteome of Aedes albopictus Glutathione S-transferases

Siti Nasuha Hamzah
School of Biological Sciences, Universiti Sains Malaysia, Pulau Pinang, Malaysia

Glutathione S-tranferases (GSTs) are major phase II detoxification enzymes found in most organisms. They detoxify a 
wide range of hydrophobic toxic compounds such as drugs, insecticides and toxic endogenous substrates by catalysing the 
conjugation of glutathione to the hydrophilic centre of the toxic substance.  In insect most studies have focused on their 
role in insecticide resistance. Our previous study has investigated the expression of the enzymes in larvae, pupae and adult 
Aedes albopictus which are designated as GST1 to GST19 according to the ascending order of their PI value.  In this study, 
permethrin and DDT were used to study the Aedes albopictus GSTs expression towards insecticides challenge. The LC50 
value indicated that Permethrin (LC50 = 0.225 mg/L) was less effective against Aedes albopictus larvae compared to DDT  
(LC50 = 0.111 mg/L). In the, seventeen isoforms have show increased expression (p<0.05) after treated with Permethrin and 
DDT. From permethrin treatment thirteen isoforms increased one fold of expression (GST2, GST3, GST4, GST7, GST8, 
GST9, GST10, GST11, GST12, GST13, GST14, GST17) and four isofroms increased two fold of expression (GST1, GST5, 
GST16, GST18). From DDT treatment eleven isofroms increased one fold of expression (GST1, GST2, GST3, GST5, GST7, 
GST8, GST10, GST11, GST12, GST13 GST15), five isofroms increased two fold of expression (GST4, GST14, GST16, GST17, 
and GST19) and GST18 showed highest increased expression spot with three fold different. The study has indicated variable 
expression of GDT isoforms in response to different group of insecticide class. These represent of significant response GSTs 
towards particular type of insecticide. 

Biography:
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Anaerobic wastewater treatment of high salinity wastewaters; Impact of bioactivity and biomass 
retention

S.B. Ismail
Universiti Malaysia Terengganu, Malaysia

Considering the importance of stable and well–functioning granular sludge in anaerobic high rate reactors, a series of 
experiments were conducted using upflow anaerobic sludge blanket (UASB) reactors. Effects of high Na+ concentrations (5 
and 15 g/L) on biological and physical properties of methanogenic sludge were investigated. Results showed that the specific 
methanogenic activity (SMA) evolution was not effected by high Na+ concentrations. However, granules strength showed a 
sharp drop as a results of high Na+ concentrations. Batch test were performed in 0.25 L bottles to study Ca2+ leaching from 
anaerobic granular sludge when incubated in 20 g Na+/L in absence of feeding for 30 days. Results show a steady increase in 
the bulk liquid Ca2+ concentration during the incubation period. The Ca2+ leaching could be an answer for a week granules 
structure in high Na+ concentrations. For a more details, UASB reactors were operated at 20 g Na+/L. The reactors were fed 
with different types of substrate (fully acidified or partially acidified). Two of the reactors were supplied with calcium at a 
concentration of 0.3 g/L and all reactors received potassium at a concentration of 0.7 g/L. Calcium augmentation had a positive 
effect on biomass retention, but the calcium dose still needs to be optimized. The archaeal population was dominated by the 
acetoclastic methanogen Methanosaeta harundinacea. The bacterial population, in particular in the reactors fed with partially 
acidified substrate, was much more diverse.
Keywords: Acetoclastic methanogens, anaerobic granule, Ca2+ augmentations, granules strength, high salinity, 
hydrogenotrophic archea, initial attachment
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Effectiveness of variable stent designs for treatment of renal artery aneurysm

Mohamad Aizat Abas
Universiti Sains Malaysia, Malaysia

The rising trend of aneurysm patients should gain more attention not just from the medical sector but also from the engineering 
sector especially in the design of stent and devices that can improve blood flow in aneurysm bulge. An aneurysm is a balloon-
like bulge in an artery due to blood being pushed against the weakened or burned walls. If not controlled, aneurysm artery 
will rupture causing dangerous internal bleeding within the body. There are many sorts of aneurysm, for instance intracranial 
aneurysm, abdominal aortic aneurysm and renal artery aneurysm. The bulging in aneurysm can then be classified into 
saccular, fusiform and pseudo-aneurysm. 
Of all the listed aneurysm types, Renal Artery Aneurysm (RAA) is by far the least aneurysm type being researched due to 
its minimal occurrences. However, RAA occurrence have increased in number and can be harmful especially for pregnant 
women. Symptomatic RAAs can cause hypertension, pain and renal infection. Asymptomatic RAAs could appear benign, 
however the potential for rupture and fistulation will increase with size. Asymptomatic patients are often referred for elective 
repair but if patients are symptomatic, additional investigation with possible surgical intervention is required. Though surgical 
clipping is the popular choice, it can lead to harmful effect of Subarachnoid Hemorrhage (SAH) after surgery. Additionally, 
other treatment method like Endovascular coiling or Coil embolization is difficult for wide neck aneurysm. Therefore, a mesh 
stent that can improve the flow of blood in the bifurcation aneurysm region can be employed to reduce the risk of rupture of 
the aneurysm. 
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Formulation and Evaluation of Capsules Filled with Nanoparticles to Deliver the Growth Factor

Palanirajan Vijayaraj Kumar
UCSI University, Malaysia

In this project, recombinant human keratinocyte growth factor (rHuKGF) incorporated chitosan nanoparticles (CNPs) were 
prepared by ionotropic gelation method. Formation of these rHuKGF- CNPs is detected by using a double beam UV/Visible 
Spectroscopic method based on their light scattering property. The morphology of the rHuKGF- CNPs was characterized by using 
zeta-sizer and field emission scanning electron microscope. Prepared rHuKGF-CNPs are colourless, cloudy and polydisperse 
in nature. Enzyme linked immunosorbent assay (ELISA) was used to determine the amount of rHuKGF incorporated in CNPs. 
According to the results obtained from the molecular docking algorithm based on shape complementarity principles rHuKGF 
binds to the FGFR2b (1NUN, RCSB PDB) receptor. The cell proliferation study was conducted using rHuKGF-CNPs and 
revealed that it increased the proliferation rate of the cells. Further, fluorescent microscope image of rHuKGF-CNPs tagged 
with fluorochrome and rhodamine 6G shows that it was taken up by the cells. Furthermore, the prepared rHuKGF- CNPs 
was lyophilized and filled in the kolicoat coated capsules. In-vitro release study showed the ability of kolicoat coated capsules 
to prevent the release of rHuKGF in pH 1.2 and allow it to release in pH higher than 5.5. This project (Ref: FRGS/2/2014/
SKK02/UCSI/02/1) is supported by Department of Higher Education, Ministry of Education Malaysia, under the Fundamental 
Research Grant Scheme (FRGS) Malaysia.
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A novel insight into the manganese-doped irrigation practice on mung bean seedlings

Yuh Nien Chow, Lai Kuan Lee, Nor Azazi Zakaria, Keng Yuen Foo 
University Sains Malaysia, Malaysia

Today, agriculture accounts for approximately 70% of the worldwide water consumption, and the concept of food-water nexus 
has dominated the top rank on the global food policy agenda. Due to the gradual bioaccumulation of emerging contaminants into 
freshwater bodies, and the awareness of their possible implications, the practice of wastewater irrigation has received aesthetic 
concern from the World Bank, Food and Agriculture Organization of the United Nations (FAO), and the United Nations 
Development Program (UNDP). This study aimed to contribute to a better understanding on the complex interconnection of 
manganese-contaminated water on mung bean seedlings in relations to the physical growth and physiological characteristics: 
chloroplastic pigments, proline content, lipid peroxidation and oxidative response. The elongation of roots and shoots were 
substantially inhibited as a function of manganese-concentration. Manganese supply severely affected total chlorophyll, 
chlorophyll-α, chlorophyll-β and carotenoid. The excessive accumulation of proline content and lipid peroxidation were 
detected in the treated seedlings. The activities of APX and POD have been altered with profound stimulation effects, predicting 
the heavy metal-induced oxidative stress. The current findings provide a brief insight into the interruption of heavy metal-
contaminated wastewater irrigation practice on the physical, chemical, and biological behaviour of the mung bean seedlings, 
and its possible future health risk estimates. The health threats associated with the cross-contamination of anthropogenic 
pollutants in the food crops are expected to be exacerbated on a larger scale by the bio-accumulation of emerging chemical 
products, and heavily polluted water supply from the unregulated dumping of household and industrial effluents. 
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Isolation, characterization and application for phage biocontrol of bacteriophages infecting 
Acidovorax citrulli

Aryan Rahimi-Midani, Yelin Kim, Min-Jeong Kim, Su-Hyun Kim, Da-yea Moon, and Tae-Jin Choi
Pukyong National University, South Korea

Bacterial fruit blotch (BFB) caused by bacterial agent named as Acidovorax citrulli which is the main factor of economic losses 
of watermelon and melon production from 1980s. Although A. citrulli has been well studied, no definite control of BFB has 
not been commercialized. Recent bacteriophage studies have shown that they can provide a solution for bacterial disease 
as biocontrol agents. Mainly, two genotypes (genotype I and II) are reported in A. citrulli, in which genotype II is the main 
causal agent of BFB in water melon that is major problem in Korea. We have isolated more than 50 bacteriophages infecting  
A. citrulli, from watermelon leaf samples which were collected from different parts of Korea. Two of the isolated phages with 
large plaque size named as ACP17 and ACPHW were further characterized and used for phage biocontrol. Electron microscope 
observations has shown that ACP17 belongs to Myoviridae family with head diameter 100±5 nm and a tail length of 150±5 nm 
while ACPHW has a head size of 60±5 nm and tail size 180±5 nm which belongs to Siphviridae family. In the biocontrol assay 
the germination rate of watermelon seeds covered with ACPWH was up to 100% in the presence of A. citrulli. In addition, 
seeds coated with A. citrulli sown in bacteriophage treated soil also showed 100% germination followed by stable survival rate, 
which makes phages a candidate for the biocontrol of BFB.
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