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Different binding properties of sphigosine-1-phosphate (S1P) and its analogs to antibodies developed 
by immunization of the hapten-protein conjugates

Myung Kyu Lee
Korea Research Institute of Bioscience and Biotecnology (KRIBB), 125 Gwahak-ro, Yuseong-gu, Daejeon 34141, South Korea

Sphingosine 1-phosphate (S1P) have been reported to be a critical regulator of bone metabolism. Recently, the circulating 
S1P has been reported to be positively related to osteoporotic fracture in human. A humanized monoclonal antibody (S1P-
hmAb) generated by immunization of S1P-KLH is commercially available for S1P analysis. In this study, we produced rabbit 
polyclonal antibodies (S1P’- and S1P”-rpAbs) antibodies for S1P analogs (S1P’ and S1P”). A competitive ELISA system for S1P 
analysis using a well-oriented antibody coating plate and S1P’ conjugated horseradish peroxidase (S1P’-HRP). The chemically 
synthesized S1P’ and S1P” have a shorter hydrophobic tails than S1P and a sulfhydryl group. S1P’ is readily soluble in aqueous 
solution. They showed a great affinity to the commercial S1P-hmAb, indicating that the hydrophilic head group is essential 
for the Ab binding. S1P’ and S1P” specific Abs were successfully produced in rabbits by immunization of S1P’-KLH or S1P’’-
ovalbumin, respectively, and purified using S1P’- and S1P”-agarose column. S1P’-HRP showed significant affinity to the well-
oriented Abs captured on the plate. The hmAb showed much higher affinity to S1P than the rpAbs, whereas the differences are 
much less when the soluble S1P’ was used. The results suggest that the hydrophobic tail of S1P may play an important role for 
antibody production and antigenicity. The detail results will be discussed.
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Hypolignification: Decisive factor in the development of hyperhydricity

Nurashikin Kemat1,2*, Richard Visser1 and Frans Krens1

1Wageningen UR Plant Breeding, P. O. Box 386, 6700 AJ Wageningen, The Netherlands.  
2Department of Agriculture Technology, Faculty of Agriculture, Universiti Putra Malaysia, 43400 UPM Serdang, Malaysia

The reduction of cell wall lignification (hypolignification) decreases hydrophobicity of the cell wall and causes accumulation 
of water in the apoplast of the leaves leading to hyperhydricity. Arabidopsis thaliana is very susceptible to hyperhydricity. 
Recent studies have indicated that the symptoms of hyperhydricity can be reduced by applying p-coumaric acid to Arabidopsis 
wild-type (Col-0). It was found to result in enhanced cell wall lignification as demonstrated by an increase in the total lignin 
content. To further confirm this effect, we investigated the effect of p-coumaric acid in less-lignin-mutants of Arabidopsis 
affected in cinnamate 4-hydroxylase (C4H) activity and gene expression (ref 3-1 and ref 3-3). We evaluated the effects on the 
percentages of apoplastic water and apoplastic air volumes and on total lignin content of leaves of both mutants. The results 
indicated that exogenously applied p-coumaric acid decreased the development of hyperhydricity, reduced the percentage of 
apoplastic water, increased apoplastic air and increased the total lignin content. Recent findings confirmed our hypothesis 
that exogenously applied allelochemicals are channeled into the phenylpropanoid pathway causing a stimulation of lignin 
production. By consequence, enhanced lignin of the cell walls alleviated hyperhydricity in Arabidopsis thaliana plants.
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Development of Efficient Transformant Selection Methods for Microalgae

Min-Jeong Kim, Aryan Rahimi-Midani, Su-Hyun Kim, Da-yea Moon, Yelin Kim, Najib Abdellaoui and Tae-Jin Choi
Pukyong National University, 48513, South Korea

Escherichia coli has been used as the primary system for production of recombinant proteins. However, the lack of post-
translational modification in E.coli limits the production of functional protein. So, to overcome these limitations, microalgae 
expression system presents an alternative to the bacterial system. Furthermore, the microalgae system has diverse advantages 
such as high protein folding accuracy, high yield, scale, and low cost. Despite of advantages microalgae are naturally resistant 
to antibiotics which limits the use of them as selection markers.
In our lab, we developed an efficient method to select transformed microalgae based on knock-out of nitrate reductase gene 
(NR) using the homologous recombination technique. First, we cloned the target gene, viral hemorrhagic septicemia virus 
glycoprotein with the cauliflower mosaic virus 35S promoter and Chlamydomonas rbcs gene terminator and flanked them 
with DNA fragments form the NR gene of microalgae. After introduction into microalgae by electroporation, the target gene 
was introduced into the chromosome by homologous recombination which causes knock-out of NR gene and by consequence 
confers resistance against ClO2- which is converted into toxic ClO2- by NR in wild type. Transformants were successfully 
selected on a plate containing 150mM of KClO3 and integration of the target gene and expression of the VHSV G protein was 
confirmed by PCR and Western blot, respectively
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Utilisation and Development: Biomass Analysis for Renewable Energy 

 Abdeen Mustafa Omer
 Energy Research Institute (ERI), Nottingham NG7 4EU, United Kingdom

This communication discusses a comprehensive review of biomass energy sources, environment and sustainable development. 
This includes all the biomass energy technologies, energy efficiency systems, energy conservation scenarios, energy savings and 
other mitigation measures necessary to reduce emissions globally. The current literature is reviewed regarding the ecological, 
social, cultural and economic impacts of biomass technology. This study gives an overview of present and future use of biomass 
as an industrial feedstock for production of fuels, chemicals and other materials. However, to be truly competitive in an open 
market situation, higher value products are required. Results suggest that biomass technology must be encouraged, promoted, 
invested, implemented, and demonstrated, but especially in remote rural areas. 

Biography
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record within the water industry and renewable energy technologies. He has been graduated from University of El Menoufia, Egypt, BSc in Mechanical Engineering. 
His previous experience involved being a member of the research team at the National Council for Research/Energy Research Institute in Sudan and working 
director of research and development for National Water Equipment Manufacturing Co. Ltd., Sudan. He has been listed in the book WHO’S WHO in the World 2005, 
2006, 2007 and 2010. He has published over 300 papers in peer-reviewed journals, 200 review articles, 14 books and 150 chapters in books.
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In vitro enzymatic assays of Azadirachta indica extract and characterization of bioactive compounds 
using online OSIRIS server explorer for their various drug properties

Adewole, E1&2

1Department of Chemical Scences, Afe Babalola University Ado, Ekiti State, Nigeria 
2Department of Pharmacy, Centre for Advanced Drug Research (CADR), COMSATS Institute of information Technology, Abbottabad, 
Pakistan.

Background: Azadirachta indica leaves have been discovered to be a therapeutic plant with various pharmacological properties 
and are used locally for treating different types of ailments which include malarial, diabetes mellitus and a host of others. 
Method: The in-vitro enzymatic assays were done using standard protocol and crude extract was characterized using Gc-Ms 
to revealed the presence of bioactive compounds which were screened computationally for their various drug properties using 
OSIRIS Online Server Explorer. Results: the extract percentage inhibition against α-glucosidase was 76.95+4.19%, maltase 
glucoamylase (73.9+5.92%), the results were better than the standard acarbose (68.54+8.48), β-glucosidase (18.03+4.59) 
showed less potent compared with standard castanospermine (59.98).The IC50 of ALR1 and ALR2 were in the same range of 
1.05+0.5μg/mL. The identified compounds where screened using ONLINE Osiris explorer for their various drug properties 
which include drug likeness, mutagenic, tumorigenic, solubility, H-bond acceptor, H-bond donor, % Absorption. The potent 
inhibitory activities of the chloroform extract against α-glucosidase, maltase glucoamylase and the aldose reductase is an 
indication that the plant possesses good therapeutic potential for the treatment against diabetes mellitus.
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Nonenzymatic glycosylation of human serum albumin and its effect on antibodies profile in patients 
with diabetes mellitus

Alok Raghav*, Jamal Ahmadb

aDepartment of Biological Sciences and Bioengineering, Indian Institute of Technology, Kanpur, India,208016 
bFormer Professor, Rajiv Gandhi Centre for Diabetes and Endocrinology, J.N.Medical College, Aligarh Muslim University, India, 202002

Background: Albumin glycation and subsequent formation of advanced glycation end products (AGEs) correlate with 
diabetes and associated complications. Methods: Human Serum Albumin (HSA) was modified with D-glucose for a 
40 day period under sterile conditions at 370C. Modified samples along with native HSA (unmodified) were analyzed 
for structural modifications by UV and fluorescence, FTIR, Liquid chromatography mass spectrometry (LCMS) and 
X –ray crystallography. New-Zealand white female rabbits immunized with AGEs, represent auto-antibodies formation 
as assessed by competitive and direct binding enzyme-linked immunosorbent assay (ELISA). Neo-epitopes against 
In-vitro formed AGEs were characterized in patients with diabetes mellitus type 2 (n=50), type 1 (n=50), gestational 
diabetes (n=50) and type 2 with chronic kidney disease (CKD) with eGFR level 60-89 mL/min (n=50) from serum 
direct binding ELISA. Results: Glycated-HSA showed a marked increase in hyperchromicity of 65.82%,71.98%, 73.62% 
and 76.63% at λ280 nm along with an increasein fluorescence intensity of 65.82%, 71.98%, 73.62% and 76.63% in 
glycated-HSA compared to native. FTIR results showed the shifting of Amide I peak from 1656 cm_1 to 1659 cm_1 
and Amide II peak from 1554 cm_1 to 1564 cm_1 in glycated-HSA, with anew peak appearance of carbonyl group at 
1737 cm-1. LCMS chromatogram of glycated-HSA showed the presence of carboxymethyl lysine (CML) at 279.1 m/z. 
Immunological analysis showed high antibody titre>1:12,800 in the serum of rabbits immunized with glycated-HSA 
(modified with 400 mg/dL glucose) and inhibition of 84.65% at an antigen concentration of 20μg/mL. Maximum serum 
auto-antibody titre was found in T2DM (0.517+0.086), T1DM (0.108+0.092), GDM (0.611+0.041) and T2DM+CKD 
(0.096+0.25) patients immunized with glycated-HSA (modified with 400 mg/dL glucose). Conclusions: Non-enzymatic 
glycosylation of HSA manifests immunological complications in diabetes mellitus due to change in its structure that 
enhances neo-epitopes generation
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Sequence analysis and expression study of LTP7 promoter isolated from cotton (Gossypium 
hirsutum L.)

Ammara Masood1*, NADIA IQBAL2, HIRA MUBEEN1 AND AFTAB BASHIR3

1University of central Punjab, UCP, Lahore. Pakistan 
2National Institute for Biotechnology and Genetic Engineering (NIBGE), Faisalabad, Pakistan 
3Department of Biological Sciences, F.C. College University, Lahore, Pakistan

Lipid transfer proteins (LTPs) have role in transfer of phospholipids along biological membranes. A cotton LTP7 promoter was 
isolated using high through put genomic sequences (HTGS) data base. Analysis of promoter nucleotide sequence revealed a 
number of crucial regulatory elements including core promoter elements. A 1.8 kb fragment of LTP7 promoter was isolated 
from genomic DNA of cotton and finally cloned in plant expression vector to characterize its functionality. 
Transient GUS assay revealed that promoter showed expression in cotton fibers during the time of elongation and different 
stages of secondary cell wall synthesis. Deletion analysis at 5´ end showed that 1 kb promoter showed strong expression during 
stage of secondary cell wall synthesis. Whereas, 1.5 kb deletion fragment exhibited less strong expression in cotton fibers. 
Results of this present study, showed that 1 kb deletion fragment and 1.8 kb LTP7 promoter exhibits fiber specific expression 
and may be used to express fiber genes in cotton.
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Rise of multidrug-resistant bacteria in global water: Ganga action plan, phage therapy and 
heterogeneous phyto-antibiotics may be the best hope for India tackling superbug spread

Asit Kumar Chakraborty, Associate Professor of Biochemistry and Senior Research Officer
Genetic Engineering Laboratory, Department of Biotechnology and Biochemistry, Oriental Institute of Science & Technology (OIST), 
Vidyasagar University, West Bengal, India

Life forms change with environment and microbes are now multidrug-resistant due to high dose antibiotic use in human and 
animal as well as increase of drug concentration in global water at the site of drug industries. Antibiotic dark age as was before 
1928 seems to re-appear again. We have demonstrated to use heterogenous phyto-antibiotics (MDR-Cure) to combat superbugs 
as used by ancient herbalers and structure-function of active principle is available today through the use of HPLC, MASS, 
NMR, and FT-IR technologies. Kolkata Ganga River has polluted with MDR bacteria and mdr genes like beta-lactamases 
(blaCTX-M, blaOXA and blaNDM-1), acetyl-, phospho- and adenyl- transferases (aacC1/A2, aphA4, aadA2) as well as mcr, 
tet, acr and mex types drug efflux genes or vanA gene cluster, penA, sul1/2/3, pncA, dhfr and mcr-1 genes, are activated giving 
resistant to advanced drug derivatives like imipenem, colistin, amikacin, linezolid, vancomycin, pyrazinamide cefotaxime, 
isoniazid, ceftriaxone and lomofloxacin. Ganga Action Plan has initiated by Indian Government with estimated >40000 crores 
with mission 2020, when all industrial and domestic effluents will be treated before reach river. However, no action plan 
on MDR bacteria contamination and many Indian still drink raw Ganga River water in religious occasions. MDR bacteria 
are created and transmitted to save 2x1012 diverse species of gut microbiota that synthesize 20 vitamins and bio-molecules 
absolutely needed for human metabolosome. It has been suggested that LPS, vitamins and butyrate from intestinal bacteria 
activate luminal cells to secrete ILs and cytokines that might orchestrated to synthesis diversified mdr genes in conjugative 
plasmids and chromosome against action of high dose of antibiotics since 1943. We propose that MDR bacteria will be normal 
resident of intestine until we stop antibiotic use. Indian medicinal plants like Suregada multiflora and Cassia fistula will give 
a new dimension to combat MDR pathogenesis due to advancement in agriculture and tissue culture. Phage therapy is in 
advanced mode for FDA approval and we detected less lytic phages in Ganga River water with huge MDR bacteria populations 
where as pond and sewage have more bacteriophages. WHO action Plan and G-20 Leaders and scientists will be important for 
superbugs control and therapy.
Key words: gut microbiota, high dose antibiotics, mdr genes, drug resistance, Ganga Action Plan, heterogeneous phyto-
antibiotics, superbug control
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Mozzarella and Cheddar cheese blending: Effect on pizza cheese attributes

 Aysha Sameen
 University of Agriculture Faisalabad, Pakistan

The demand of Pizza cheese is growing in Pakistan. Therefore, the present investigation was planned with the objectives to 
evaluate the effect of amalgamation of Mozzarella and Cheddar cheese at their various levels on various quality attributed of 
Pizza cheese. The total seven process Pizza cheeses were manufactured and designated as PC0 (100% Mozzarella), PC1 (75:25), 
PC2 (50:50), PC3 (25:75), PC4 (75:25), PC5 (50:50) and PC6 (25:75) containing different levels of Mozzarella and Cheddar 
cheeses. The Pizza cheeses from PC1 to PC3 contained 2 months while from PC4 to PC6 possessed 4 months old cheddar 
cheese. Pizza cheeses were analyzed for physicochemical parameters, texture profile, meltability, stretchability, expressible 
serum, proteolysis and microstructure. Descriptive sensory analysis was conducted to inspect the behavior of Pizza cheeses 
under two cooking methods (microwave and conventional oven cooking) on Pizza topping. Considerably highest moisture 
and acidity was observed in the control sample while their percentages decreases as the level of Cheddar cheese increases. 
Functional characteristics i.e. meltability and stretchability of Pizza cheeses were significantly affected by the amalgamation 
of Mozzarella and Cheddar cheese.The pH 4.6 soluble and TCA soluble N increased significantly with the concentration 
and ripening months of Cheddar cheese. Electrophoresis and reverse phase HPLC results indicated that level of intact 
casein decreased with increasing the level and age of Cheddar cheese in amalgamated pizza cheese. Micrograms obtained 
from Electron microscopy indicated that the size of serum channels reduced with the amalgamation of higher level and age 
of Cheddar cheese and structure of Pizza cheeses becomes more homogenous. Microwave oven cooking proved better for 
texture and flavour development. From PC1 to PC3 pizza cheese performed better regarding different textural attributes and 
stretchability, while PC4 to PC6 behavaed well for imparting flavour, meltabity and appearance.Overall baking performance of 
PC1 and PC2 was prefered by the panelist.
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Insight into the effect of iprodione and malathion on phytocystatin isolated from yellow indian 
mustard seesds: Spectroscopic approach

Azaj Ahmed, Anas Shamsi, Bilqees Bano*
*Department of Biochemistry, Faculty of Life Sciences, Aligarh Muslim University, India

Pesticides are being used globally to improve agricultural production. They are applied specifically to combat with pathogens 
that are a major threat for reduced optimum yield of crops. This study was carried out to see the effect of important pesticides 
on a specific plant protein viz. phytocystatin isolated from yellow mustard seeds (YMP). Here we have seen the effect of 
pesticides of different classes of pesticides like fungicide (iprodione) of dicarboximide class and an insecticide (malathion) 
of class organophosphate on phytocystatin. Phytocystatin is a thiol proteinase inhibitor, which regulates endogenous and 
exogenous cysteine proteinases and plays a vital physiological role in plants. Phytocystatin stabilizes the balance of proteinases; 
otherwise over-expression of proteinases can lead to cellular damage. In the presence of these pesticides, biophysical and 
biochemical changes were observed in phytocystatin. These changes were evaluated making use of caseinolytic activity assay, 
UV-vis spectroscopy, fluorescence spectroscopy, FTIR, and circular dichroism. Isothermal titration calorimetry was employed 
to see interaction pattern of these pesticides with phytocystatin. The results obtained clearly depict that the pesticides bind 
with the phytocystatin thereby changing its native conformation and reducing its intrinsic property of inhibition on cysteine 
proteinase as evident by reduced anti-papain inhibition in the presence of pesticides. Further, CD and FTIR results clearly 
showed a decrease in α-helical content upon interaction with malathion and iprodione. Among the two pesticides, iprodione 
has far more pronounced effect on YMP evident from striking changes in UV, Fluorescence, CD and FTIR spectroscopy. 
2,4-dinitrophenylhydrazine spectrophotometric assay was also carried out to check production of ROS, generation of ROS was 
observed in the presence of these pesticides thus implying that ROS might be responsible for changes in native structure of 
phytocystatin induced by pesticides. 
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Optimization of callus induction and qualitative estimation of Camptothecin in callus of 
Nothopodytes nimmoniana Graham 

B. S. Chandrashekar, G.Ravikumar, V.Shettappanavar, Mamata Ravindra, Olivia Lukose and Kavya Ravikumar
Institute of Wood Science and Technology, P.O.Malleswaram, Bengaluru-560003, INDIA

Nothopodytes nimmoniana belonging to the family Icacinaceae is an endangered medicinal plant from the Western Ghats of 
India. Camptothecin often referred as CPT, and its analogues are naturally occurring group of quinoline alkaloids depicting 
anti-neoplastic properties. The yields of CPT from trees vary widely and depend on factors that are difficult to control. Thus the 
production of CPT through biotechnological approach like callus culture and cell culture is an attractive alternative method. 
The most important aspects in these approaches are- the type of explants, genotype of the donor plant and composition of the 
nutrient medium. An efficient callus induction and optimization of culture condition to obtain maximum yield of the marker 
constituent (CPT) has been attempted in this study. 
In this study, four week old in-vitro germinated seedlings were used for induction of callus of Nothapodytes nimmoniana. 
The culture media used for induction of callus from the explants was MS (Murashige and Skoog) media with 5 different 
combinations of hormones. The callus culture was sub-cultured every fourth week on the same media with similar composition 
and concentration of growth hormone for the development of friable callus. It was observed that up to the 7th sub-culture the 
presence of marker constituent (CPT) was prominent and confirmed by simple TLC method. In the 8th sub-culture the callus 
induction was very good and CPT was absent. Optimization of culture condition for callus induction to obtain higher yield 
of CPT is an important attempt in standardization of the protocol. A reliable qualitative Thin Layer Chromatographic (TLC) 
method has been developed for confirmation of presence of camptothecin in callus culture. TLC fingerprinting was carried out 
by comparing the callus extract with standard CPT using the mobile phase solvent system of Ethyl acetate: Methanol. 
In this paper, standardization of culture condition, optimization of callus culture and a reliable TLC bio-autography technique 
for detection of CPT, an anticancer metabolite and its reconfirmation with FTIR analysis, from crude callus extract of 
Nothopodytes nimmoniana has been discussed.
Keywords- N. nimmoniana Graham, Camptothecin, Callus induction, TLC bio-autography.
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Sensing technologies for biomedical telemetry: Glucose sensor based on molecularly imprinted 
polymer for glucose determination in human saliva

Alassane Diouf, Nezha El Bari, Benachir Bouchikhi, 
Moulay Ismaïl University, Meknes, Morocco

The main challenge in Diabetes mellitus (DM) diagnosis is the replacement of glucose monitoring based glucose oxidase 
(Gox) or invasive techniques. As unavoidable methods, non-enzymatic and non-invasive ones are greatly needed than ever, 
due to consequent disadvantages of conventional techniques. The purpose of this study was to explore an interesting technique 
of glucose monitoring using a molecularly imprinted polymer (MIP). This approach principle is based on Aclymamide/
Bisacrylamide solution with glucose presence in a supporting phosphate buffer saline electrolyte (pH=7.4) designed on 
screen printed gold electrode by electropolymerization. The immobilization and retention sensor capabilities are examined 
by electrochemical characterization techniques like cyclic voltammetry, differential pulse voltammetry and electrochemical 
impedance spectroscopy. Negligible responses were obtained during the NIP test and the sensor could effectively rebind glucose 
avoiding analogues such as sucrose and lactose. Accordingly, the sensor performances were evaluated and optimized exhibiting 
a better limit of detection (LOD) of 0.55 µM in a working physiological range from 0.5 to 50 µg/mL compared with reported 
MIP works. To highlight the feasibility, reliability, and easiness of the proposed MIP sensor, glucose has been detected in 
human saliva over other tests which use blood. Indeed, the sensor results showed a reasonable correlation (R2 = 0.99) between 
saliva and blood glucose levels obtained by a glucometer. That was confirmed by using a well-known statistical technique 
named partial least squares. These findings entitle our sensor method as an effective way forward, important improvement in 
the field of DM diagnosis opening the future to new and exciting avenues.
Keywords: Saliva glucose; Non-invasive; Non-enzymatic; Sensor; Molecular imprinted polymer; Screen-printed gold electrode; 
Glucometer.
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Insight into the effect of iprodione and malathion on phytocystatin isolated from yellow indian 
mustard seesds: Spectroscopic approach

Azaj Ahmed, Anas Shamsi, Bilqees Bano*
Aligarh Muslim University, India

Pesticides are being used globally to improve agricultural production. They are applied specifically to combat with pathogens 
that are a major threat for reduced optimum yield of crops. This study was carried out to see the effect of important pesticides 
on a specific plant protein viz. phytocystatin isolated from yellow mustard seeds (YMP). Here we have seen the effect of 
pesticides of different classes of pesticides like fungicide (iprodione) of dicarboximide class and an insecticide (malathion) 
of class organophosphate on phytocystatin. Phytocystatin is a thiol proteinase inhibitor, which regulates endogenous and 
exogenous cysteine proteinases and plays a vital physiological role in plants. Phytocystatin stabilizes the balance of proteinases; 
otherwise over-expression of proteinases can lead to cellular damage. In the presence of these pesticides, biophysical and 
biochemical changes were observed in phytocystatin. These changes were evaluated making use of caseinolytic activity assay, 
UV-vis spectroscopy, fluorescence spectroscopy, FTIR, and circular dichroism. Isothermal titration calorimetry was employed 
to see interaction pattern of these pesticides with phytocystatin. The results obtained clearly depict that the pesticides bind 
with the phytocystatin thereby changing its native conformation and reducing its intrinsic property of inhibition on cysteine 
proteinase as evident by reduced anti-papain inhibition in the presence of pesticides. Further, CD and FTIR results clearly 
showed a decrease in α-helical content upon interaction with malathion and iprodione. Among the two pesticides, iprodione 
has far more pronounced effect on YMP evident from striking changes in UV, Fluorescence, CD and FTIR spectroscopy. 
2,4-dinitrophenylhydrazine spectrophotometric assay was also carried out to check production of ROS, generation of ROS was 
observed in the presence of these pesticides thus implying that ROS might be responsible for changes in native structure of 
phytocystatin induced by pesticides. 
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Molecular characterization of Aquaglyceroporine: A novel mutation in LmAQP1 from Leishmania 
major (MRHO/IR/75/ER) Informative title: Aquaglyceroporine from Leishmania major 

Gilda Eslami1,2, Maryam Ghavami1,2, Alireza Moradi3, Hamid Nadri3, Vahid Ajamain1,2, Ali Khamesipour4 
Research Center for Food Hygiene and Safety, Shahid Sadoughi University of Medical Sciences, Yazd, Iran 
Department of Parasitology and Mycology, Shahid Sadoughi University of Medical Sciences, Yazd, Iran 
Department of Medicinal Chemistry, Faculty of Pharmacy, Shahid Sadoughi University of Medical Sciences, Yazd, Iran 
Center for Research and Training in Skin Diseases and Leprosy, Tehran University of Medical Sciences, Tehran, Iran

Background: The first line treatment for cutaneous leishmaniasis is pentavalent antimony such as sodium stibogluconate 
(pentostam) and meglumine antimonite (glucantime). One of the most important way to uptake the drug is by a transmembrane 
protein, called aquaglyceroporin encoded by Aquaglyceroprotein1 (LmAQP1). So far, there is no report on LmAQP1 from L. 
major (MRHO/IR/75/ER), therefore, in this study, molecular characterization of LmAQP1 was reported.
Methods: L. major (MRHO/IR/75/ER) promastigotes were cultured, and then DNA extraction and RNA extraction were 
done and followed by cDNA synthesis. Amplicons resulted from PCR and RT-PCR using specific primers were purified and 
sequenced. Molecular characterization was done by bioinformatically softwares such as BLST, ClustalW2, and RMSD. 
Results: Amplicons resulted from PCR and RT-PCR showed equal size in length. BLASTn analysis showed a point nucleotide 
change in LmAQP1 gene that encoded 282-amino-acid long protein with a mutation at position 154 including replacement 
of alanine by threonine. The observed mutation in the interested gene was assessed using the above mentioned software. The 
mentioned gene was submitted at GenBank, NCBI with accession number of KU514052. 
Conclusion: The functional prediction of the protein encoded from LmAQP1 showed that the mentioned mutation could not 
affect the three dimension structure but it may modify the drug uptake potential of this important channel. Based on from 
LmAQP1 role, it seems to be an appropriate candidate for drug development. According to search through internet, this is the 
first report of LmAQP1 from L. major (MRHO/IR/75/ER).
Key words: Aquaglyceroporin 1; Leishmania major; Molecular Dynamics Simulation; Antimonial
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Identification and analysis of DNA binding specific transcription factor binding sites in sucrose 
synthase promoter

Hira Mubeen1,2, Ammara Masood1,2, Mushtaq A. Saleem2, Javaid Iqbal Wattoo2, Naureen Naeem3, Shahid Raza3

1National Institute for Biotechnology and Genetic Engineering, Faisalabad, Pakistan 
2University of Central Punjab, Lahore, Pakistan 
3Lahore Garrison University, Lahore, Pakistan

Sucrose synthase (SUS) is one of the abundantly expressed genes in plants. The promoter sequence of SUS gene was identified, 
analyzed and retrieved from high throughput genomic sequence (HTGS) database. The transcription factor binding sites of 
promoter were identified through different bioinformatics tools. The most common site found within promoter region was 
AGL3, which binds with DNA-region specific binding site and involved in process of transcriptional regulation. AGL3 is also 
a key factor for studying protein dimerization activity. Furthermore, AGL3 encodes a protein, which encodes a conserved 
domain, MADS protein domain. The analysis of AGL3 through (PlantPAN 2.0) showed three associated TF: AT5G23260, 
AT2G03710, U81369, which were used for further analysis of conserved protein domains through Pfam and InterPro. We 
found that these TF could help in developmental regulation and validation of candidate genes. Moreover, the binding of AGL3 
with serum response factor (SRF) which is a nuclear protein also indicates the transcriptional regulations of several growth 
factors. This core domain belongs to MADS protein family, which interacts with certain accessory factors and varies up to 
90 amino acids. Analysis of such promoter sequences and their predicted TF can be useful for to study and understand the 
transcriptional regulatory networks in plant genetic engineering. 
Keywords: AGL3, TF, growth factors, SRF
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Enhanced production of a recombinant thermostable GH family 12 Endo-1,4-β-glucanase from 
Thermotoga naphthophila in a mesophilic expression host through various cultivation and 
induction strategies

Ikram ul Haq1*, Fatima Akram1

1Institute of Industrial Biotechnology,   GC University, Lahore-54000, Pakistan.

Enhancing heterologous expression and production of thermostable cloned proteins in mesophilic expression host system is the 
most prominent aspect of revolutionized biochemistry. Inadvertent induction and unintentionally preparation of cultivation 
media give deprived expression of recombinant enzymes in engineered cells. Therefore, to augment the expression and 
production of an industrially pertinent endo-1,4-β-glucanase through various cultivation and induction strategies, propagated 
in Escherichia coli BL21 CodonPlus (DE3)-RIPL mesophilic host. After exploration of various modifying cultivation media 
and induction parameters, it has demonstrated that high-cell-density or dry cell weight (DCW) and optimal expression of 
endo-1,4-β-glucanase were obtained in 3×ZYBM9 medium after 72 h inducement at 22°C, induced the culture either with 0.5 
mM IPTG/100 mM lactose after heat shock treatment (42°C for 60 minutes) when OD600nm reached at 0.6. Recombinant 
extracellular soluble enzyme activity was improved by 7.78 and 6.18 fold in 3×ZYBM9 and ZYBM9, respectively under optimal 
cultivation conditions. Using M9NG and YNG auto-induction medium, activity was 6.5 and 4.76 fold increased after 72 h 
incubation at 22°C with agitation (200 rev min-1). Similar results were obtained after studying the fermentation process at 
the bioreactor level using optimal parameters. Hence, the results showed that the effective process strategy is essential to 
enhance engineered cell mass (production) and enzyme expression from small to large-scale. Highly thermostable endo-
1,4-β-glucanase cloned from Thermotoga naphthophila, is a most interesting and suitable candidate for numerous industrial 
applications.
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Tissue culture and physio- biochemical studies of Mucuna pruriens L. (DC)-an important medicinal 
plant

Iram Siddique
Plant Biotechnology Laboratory, Department of Botany, Aligarh Muslim University, Aligarh, India.

Mucuna pruriens (Fabaceae) commonly known as velvet bean is an important tropical legume found in bushes and hedges 
at damp places, ravines and scrap jungles throughout the plain of India. All parts of M. pruriens possess valuable medicinal 
properties. The report on the occurrence of the catecholic amino acid 3- (3,4-dihydroxy phenyl)-l-alanine (L-Dopa) attracted 
attention for utilization of the plant for L-Dopa production. L-Dopa, a neurotransmitter precursor, has found wide application 
for symptomatic relief of Parkinson’s disease and mental disorder. Direct multiple shoot regeneration was achieved from 
cotyledonary node and nodal segment explants cultured on BA, Kin and 2-iP either alone or in combination with auxins 
(IAA and NAA). Among the different concentration of cytokinins tested, BA (5.0 µM) showed the highest shoot regeneration 
frequency (81%) and number of shoots (8.5 ± 0.57) from nodal explants after 4 weeks of culture. Addition of NAA (0.5 µM) 
enhanced the shoot regeneration and MS medium supplemented with BA (5.0 µM) and NAA (0.5 µM) produced the highest 
frequency of shoot regeneration (91%), highest number (16.8 ± 1.50) and longest shoots (5.3 ± 0.32 cm) from nodal explants. 
The best condition for rooting was half strength MS medium supplemented with 2.0 µM IBA. The in vitro raised plantlets with 
well developed shoots and roots were successfully acclimatized in plastic pots filled with sterile soilrite with 100% survival rate 
and about 90% plantlets survived in greenhouse.
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Antioxidant activity, total phenolic and total flavonoids contents of different parts of Cichorium 
endivia

Mona M. Ibrahim, Mohamed R. Rady
Plant Biotechnology Department, National Research Centre, 12311, Dokki, Giza, Egypt.

Antioxidants are important to protect the biological systems in the body by the action of the harmful free radicals, since chicory 
plant serves as vegetables with higher nutritional value which has major antioxidant properties. The aim of this work to study 
the antioxidant activity of the adventitious root culture of Cichorium endivia subsp, pumelum extracted with two different 
solvents (aqueous ethanol and chloroform) and compare this activity with different parts of the plants (seeds, leaves and roots), 
As well as the estimation of both total phenolics and flavonoids, which are the main compounds responsible for oxidative 
activity. Adventitious root culture was initiated from root segment separated from in vitro seedlings on the MS-medium 
supplemented with 0.5mg/l NAA and 1mg/l IBA. Antioxidant capacity was evaluated by DPPH radical scavenging capacity 
percentage (RSC%) compared with well known radical scavenger L-ascorbic acid. Data revealed that, aqueous ethanol extract 
recorded higher RSC% from chloroform extract for the same plant part of Cichorium endivi . Aqueous ethanol extract of seeds 
obtained maximum RSC% reached to 92.8% at 2.5 mg/ml of extract, this value was close to the value of L-ascorbic acid (95.3%) 
followed by aqueous ethanol extract of leaves recorded 89.3% at 2.5 mg/ml then RSC% values of aqueous ethanol extracts of 
adventitious roots and roots. The determination of half maximal inhibitory concentration (IC50) was in the same direction 
with the obtained results, where minimum IC50 recorded with Aqueous ethanol extract of seeds (0.28 mg/ml), followed by 
chloroform extract of seeds (0.42 mg/ml), while maximum IC50 recorded with chloroform extract of adventitious roots (3.22 
mg/ml). Total phenolics content showed maximum values with aqueous ethanol extract of seeds (18.17±0. mg/g of extract), 
followed by aqueous ethanol extract of adventitious roots (6.23±0.2 mg/g of extract), while minimum value of phenolic content 
recorded with chloroform extract of seeds (0.28±0.05 mg/g of extract). The flavonoids contents showed maximum value with 
also aqueous ethanol extract of seeds (94.43±1.00 mg/g of extract), followed by aqueous ethanol extract of leaves (931.68±0.1 
mg/g of extract) and minimum value with chloroform extract of leaves (2.60±0.18 mg/g of extract).
KEY WORD: Cichorium endivia; Antioxidant activity; total phenolics; total flavonoids.
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Characterization and genomic variation of Fusarium oxysporum gx3 causing sugarcane pokkah 
boeng disease in China

Yixue Bao1#, Haixuan Wang2#, Jinlan Fang1#, Zhenzhen Duan2, Wei Yao2, Charles A. Powell3, Baoshan Chen1, Muqing 
Zhang1,3*
1State Lab of Conservation and Utilization of Sub-tropical Agric-Biological Resources, Guangxi University, Nanning, Guangxi, 530005, 
China 
2Key Lab of Sugarcane Biology, Guangxi University, Nanning, Guangxi, 530005, China 
3IRREC-IFAS, University of Florida, Fort Pierce, FL 34945, USA

Pokkah boeng is one of the most serious and devastating diseases that results in significant damage and yield losses in China. 
Three single-spore isolates (BS2-6, XD1, and XD2) of Fusarium oxysporum gx3 recovered from the top rot leaves of pokkah 
boeng were identified and formally described as the causal agent of pokkah boeng through phylogenetic analysis, morphological 
observations, and the pathogenicity assay on sugarcane. The phylogenetic tree generated from five fungal loci (ITS, EF-1α, 
mtSSU, TUB, and pgx4) and whole-genome sequences clearly showed that the pokkah boeng-associated fungus was a strain 
of F. oxysporum. The great genomic variations (SNP and structural variation) and poor-mapped on lineage-specific (LS) 
genomic regions of Fusarium oxysporum f. sp. lycopersici strain 4287 (FOL 4287) might explain why our F.oxysporum gx3 
(isolate BS2-6) caused the sugarcane to rot, while the other F. oxysporum isolate caused the plants to wilt. These findings and 
in-depth genomic sequencing and comparisons will further elucidate the fungal lifestyle transitions from saprophytes and 
parasitism of the Fusarium species complex, which causes sugarcane pokkah boeng disease.

zmuqing@163.com

Accepted, Adv Biochem Biotehcnol 2018, 3:04
DOI: 10.29011/ 2574-7258-C1-007



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 60

Adv Biochem Biotehcnol
ISSN: 2574-7258

Volume 03: Issue 04

Development of highly sensitive molecular imprinted polymer for selective recognition of 
Chloramphenicol in honey samples

Nadia El Alami El Hassani, Benachir Bouchikhi, Nadia Zine Loukili, Abdelhamid Essalhi Errachid, Nezha El Bari
Moulay Ismaïl University, Faculty of Sciences, B.P. 11201, Zitoune, Meknes, Morocco

Chloramphenicol (CAP) is a phenicol antibiotic, used to treat bacterial infections in food animals. However, nowadays its use 
becomes prohibited in numerous countries. Despite ban, it still given surreptitiously as veterinary treatment, for it low cost and 
high efficiency when safer antibiotics cannot be used. This misuse leads to hazardous effects, which can seriously affect human 
health. Therefore, its spread in the food products has to be restricted. Herein, we aimed to develop a sensitive and very selective 
molecularly imprinted polymer (MIP) for CAP detection in honey samples. The synthesis of this biosensor was carried out 
firstly by coating the gold working area of screen-printed electrode with a layer of carboxylate polyvinyl chloride enable the 
covalent binding of analyte. Secondly, CAP was bounded to the activated carboxylic groups and the MIP was performed by a 
biocompatible polyacrylamide matrix. CAP was detected by measurements of differential pulse voltammetry. The developed 
biosensor displayed a high sensitivity and a linear behavior between the regenerated current and the logarithmic concentrations 
from 0.1 pg.mL−1 to 1000 pg.mL−1. This technique was successfully applied to determine CAP residues in honey samples 
with a limit of detection of 0.4 pg.mL−1 and an excellent selectivity when compared to the results of interfering compound. 
The proposed was applied successfully to detect CAP in honey with a recovery of 100.5 % and 99.8 % with a relative standard 
deviation less than 13 %. Considering these advantages, this system provides a new horizon for bio-sensing applications in 
industrial food control.

Author’s biography
Nadia El Alami El Hassani is a PhD student and member of Biotechnology Agroalimentary and Biomedical Analysis Group, Department of Biology, Faculty of 
sciences, Moulay Ismaïl University, Meknes, Morocco.

Accepted, Adv Biochem Biotehcnol 2018, 3:04
DOI: 10.29011/ 2574-7258-C1-007



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 61

Adv Biochem Biotehcnol
ISSN: 2574-7258

Volume 03: Issue 04

Human Lupus

Rahul Hajare
Ministry of Health and Family Welfare, New Delhi, India

Immunity brought many unconventional, yet meets wisdom. Immunity is a natural transition that consists of biomedical 
changes that seen in human body. It is an early begin research topic that has been traditionally treated with force of attraction. 
Medicine with a fairly low level of success and does not address the most significant result, which include depression, sign 
of fearness, poignant, linking and insomnia. Medicine has been shown in preliminary studies to address and treat specific 
symptoms of lupus. Some studies show a significant improvement in symptoms compared to that of family history; however 
these studies need to be reproduced on a larger scale to influence the medical community that is not familiar with therapy. 
Immunity has colligative properties as these properties, which depend on the number of molecules and its release in order 
present in the human nature. The properties of immunity are independent on the nature to construct. Immunity ascends to the 
top post in his own. Human body is a property of liquid which arises from the intermolecular forces of attraction. A molecule 
in the interior of liquid is attracted equally in all direction by the similar molecule around it.
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An ex vivo abomasal ovine model to study the immediate immune response in the context of 
Haemonchus contortus larval-stage

Saeed El-Ashram1
1College of life science and Engineering, Foshan university, 18 Jiangwan street, Foshan 5,  528231, Guangdong province,  China;

We have set up an ex vivo ovine abomasal model, which can mimic the multicellular process to explore the early steps in 
haemonchine nematode infection using RNA-seq technology. Ovine abomasal explants were collected for histological and 
transcriptional analysis and supernatants collected to quantitate lactate dehydrogenase (LDH) enzymes. A total of 233 were 
substantially induced genes between L4-inoculated and uninoculated-control tissues, respectively. However, a total of 14 
were considerably down-regulated genes between the 51 aforementioned tissues. Fifteen pathways were annotated by Kyoto 
Encyclopedia of Genes, and Genomes pathway analysis accounted for the significant percentage in immediate response to 
larval-stage of H. contortus. Key genes upregulated in response to the addition of L4inoculum of H. contortus were IL-6, IL-8, 
C1q, Atypical chemokine receptor-3, chemokine ligand-2, manganese superoxide dismutase, integrin alpha-7, -8, -9 , integrin 
subunit beta-1, integrin subunit beta 6, intercellular adhesion molecule-1 and actin alpha-1. This study shows for the first time 
that galectin-1 is up-regulated in an ex vivo abomasal segment model exposed to L4-inoculum of H. contortus following 6 h of 
incubation. The abomasal segment model has been shown to be a suitable tool to study the haemonchine larval-stage effects 
on the ovine abomasal tissues prior to in vivo assessment. 
Keywords: Haemonchus contortus; Illumina HiSeq 4000 platform; immediate immune response; Gene Ontology, Kyoto 
Encyclopedia of Genes and Genomes; Ovine abomasal explants; galectin-1
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Direct evidence of viral infection and mitochondrial alterations in the brain of fetuses at high risk 
for schizophrenia

Segundo Mesa Castillo
Psychiatric Hospital of Havana, CA 10800, Cuba

There is increasing evidences that favor the prenatal beginning of schizophrenia. These evidences point toward intra-uterine 
environmental factors that act specifically during the second pregnancy trimester producing a direct damage of the brain of the 
fetus. The current available technology doesn't allow observing what is happening at cellular level since the human brain is not 
exposed to a direct analysis in that stage of the life in subjects at high risk of developing schizophrenia. Methods. In 1977 we 
began a direct electron microscopic research of the brain of fetuses at high risk from schizophrenic mothers in order to finding 
differences at cellular level in relation to controls. Results. In these studies we have observed within the nuclei of neurons the 
presence of complete and incomplete viral particles that reacted in positive form with antibodies to herpes simplex hominis type 
I [HSV1] virus, and mitochondria alterations. Conclusion. The importance of these findings can have practical applications 
in the prevention of the illness keeping in mind its direct relation to the aetiology and physiopathology of schizophrenia. A 
study of amniotic fluid cells in women at risk of having a schizophrenic offspring is considered. Of being observed the same 
alterations that those observed previously in the cells of the brain of the studied foetuses, it would intend to these women in risk 
of having a schizophrenia descendant, previous information of the results, the voluntary medical interruption of the pregnancy 
or an early anti HSV1 viral treatment as preventive measure of the later development of the illness.
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Exploration of the expeditious potential of Pseudomonas fluorescens lipase using molecular docking 
as a confirmatory tool

Surbhi Soni, Bharat P.Dwivedee, Uttam C. Banerjee *
Department of Pharmaceutical Technology (Biotechnology), National Institute of Pharmaceutical Education and Research, S.A.S. Nagar, 
Punjab, India 

By envisaging the importance of in silico and biocatalytic approach in drug development, we investigated a profoundly time 
efficient lipase catalyzed route for the kinetic resolution of two important racemic drug intermediates, 3-(4-chlorophenoxy)
propan-1,2-diol and 1-chloro-3-(2,5-dichlorophenoxy)propan-2-ol. These intermediates are important building blocks in the 
synthesis of many valuable compounds. They have further been used for the enantiopure synthesis of cloranolol (a non-selective 
β-blocker) and chlorphenesin (a centrally acting muscle relaxant and an antifungal). Interestingly, both the experimental and 
computational data revealed Pseudomonas fluorescens lipase as the most effective biocatalyst for the kinetic resolution of the 
two racemic intermediates. Pseudomonas fluorescens lipase catalyzed the kinetic resolution of both the racemic alcohols in a 
very short duration of 3 h and 1 h, respectively, with high enantioselectivity. Molecular docking substantiated the experimental 
results, showing effective H-bond formation between the interacting atoms of the substrate and the amino acid residues at the 
catalytically active site of the lipase. Different reaction parameters were optimized to achieve maximum enantioselectivity. The 
present study demonstrates the significance of docking studies for the validation of biocatalytic reaction mechanism which 
helped screening of an expeditious biocatalyst compared to the already reported methods.
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Micropropagation of endangered orchid taxa using alginate-encapsulated PLBs-A study in vitro
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The orchids represent a diverse group of geologically young plants,still in an evolutionary flux, they have outsmarted and 
outnumbered their counterparts by evolving higher level of specialization in their vegetative and reproductive traits and 
occupy the top position among the flowering plants in cut flower production and fetch a very high price in the International 
market. Despite the fact that orchids produce large number of seeds and are bestowed with an inherent potential of vegetative 
reproduction ,they do not form dominant vegetation anywhere in the world.It is progressively losing its natural habitat and 
is getting rarer with every passage of time due to poor regeneration &extensive commercial collection and heading towards 
extinction and figures prominently in the red data book prepared by International union for conservation of nature and natural 
resources(IUCN,1991).
Morel(1960)demonstrated the possibilities of using apical meristem for micropropagating a variety of orchids.It is 
particularly useful in outbreeders like orchids which generate a great deal of heterozygosity in the progenies.The technique is 
,however,detrimental to the growth and development of mother plant as it requires the sacrifice of the entire new growth or 
the only growing point. It is, thus desirable an alternate and equally effective multiplication system by activating adventitious 
meristems in organs, whose excision does not endanger the survival of source plant.
Murashige(1978)suggested the possibility of encapsulating in a nutritive gel and using these ‘synthetic seeds’for propagation 
purposes without endangering the soured plant..Synthetic seeds are the living-seed like structure derived from somatic embroys 
in vitro culture after encapsulation by a hydrogel.The preserved embryoids are called synthetic seeds.Plant propagation using 
synthetic seeds developed from somatic embryos opens up new vistas in agriculture.Synthetic seed make a promising technique 
for propagation of transgenic plants,non-seed producing plants,polyploids with elite traits(Daud et al.,2008).Being clonal 
in nature the technique cut short laborious selection procedure of the conventional recombination breeding and the most 
advanced being in seedling and high percentage conversion to plants in field conditions(Nieves et al., 2003;Saiprasad,2008). 
Until now synthetic seed production by encapsulation has been achieved in only few orchids . Keeping this in view,the present 
report deals in preparation of synthetic seeds of Rhyncostylis. gigantea Bl.(Orchidaceae),a genus of fox tail orchid,is an 
important stem herb.The stem extract of R.gigantea commonly known as ‘Rasna’is used as expectorant for curing rheumatic 
diseases(Lawler,1984). Besides being victim of its own beauty & utility R. gigantea is progressively losing its natural habitat and 
heading towards extinction particularly in Sri Lanka (Wicramasinghe,1992) .
In the present investigation various concentrations of sodium alginate and calcium chloride solutions were tested in order to 
optimize the size, shape and texture of alginate synthetic seeds or beads for Rhynchostylis gigantea an epiphytic medicinal 
orchid.The seven weeks old protocorm like bodies(PLBs) were encapsulated with 2 to 3% sodium alginate (w/v) in the Mitra et 
al,1976 medium (BM) and exposed to 50 to 100 mM calcium chloride solution (CaCl2.2H2O).It was observed that 3% Sodium 
alginate dipped in 100mM Cacl2.2H2O solution was incubated for 40 min in Orbital shaker to produce firm, transparent 
and uniform beads. The synthetic seeds were stored at 4 0C &250C for 6 months to study their viability on the plantlets 
regeneration ability. The germination percentage of encapsulated PLBs decreased gradually with increase in storage time. This 
technology can be adopted for ex-situ germplasm conservation of medically important endangered orchids
Key word: Rhynchostylis gigantea Protocorm like bodies, encapsulation, synthetic seeds 
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Heterologous production of allergenic recombinant Ara h2.02 peanut allergen in E. coli and 
L. lactis
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Peanut allergy is a hypersensitivity reaction with symptoms varying from mild to severe anaphylaxis. There is no definitive 
treatment available and diagnostic tools using crude peanut extract showed low predictive value and reduced specificity 
for detection of allergen-specific immunoglobulin E (IgE). The Ara h2.02, an isoform of the major peanut allergen Ara h2, 
contains three IgE epitope recognition sequence of ‘DPYSPS’ and thus may be a better reagent for either component resolve 
diagnosis or immunotherapy. We report the heterologous production of recombinant Ara h2.02 allergen in E. coli and L. lactis 
for subsequent allergenicity study. The Ara h2.02 gene was generated by PCR using overlapping primers and cloned into the  
pET-28a(+)/E.coli and pNZ8048/L. lactis expression vector. Moderate expression of 6xHistagged recombinant rAra h2.02, a 
22.5kDa in BL21 (DE3) E. coli and 24.8kDa in NZ9000 L. lactis was observed upon induction with IPTG or Nisin respectively. 
Both proteins were insoluble and thus purified under denaturing condition using Ni-NTA affinity chromatography and refolded 
by dialysis in decreasing urea concentration. Both purified and refolded recombinant allergens were verified by MALDI-TOF 
and Western immunoblot analysis; are capable of eliciting allergen-specific IgE and IgG1 in sensitised and challenged Balb/c 
mice. In addition, specific IgE antibodies raised were able to recognise native Ara h2 protein derived from peanuts, further 
demonstrating their allergenicity and potential as a reagent for diagnosis and therapeutic study.
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