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Algal biotechnology for urban wastewater treatment

Public Wastewater Utilities in the US are required under the National Pollution Discharge & Elimination System (NPDES) 
permits to control the discharge of dissolved organic carbon (DOC), nitrogen (N), phosphorus (P), and pathogens in their 
effluent before discharge into receiving waters. Currently, removal of these pollutants is achieved through a sequence of 
treatment processes that are energy- and resource-intensive. Examples include the activated sludge for removing DOC, the 
nitrification/denitrification for removing N, and the disinfection for pathogen control. In this paper, a single-step, energy-
positive algal-based process is demonstrated as an alternate to the traditional practice. Reduction of DOC, N, and P to the 
NPDES discharge standards, as well as of pathogens by significant log units has been documented. Additionally, this process 
enables recovery of energy- and nutrient-contents of the wastewater for beneficial reuse. 
This paper will present the details of a pilot scale algal system deployed at a local wastewater treatment plant. Results will 
be presented to show that this system can meet the NPDES discharge permits for DOC, N, and P in a batch process time of 
<5 days and fed-batch process time of <3 days; and that it could eliminate total and fecal coliform within one day of batch 
processing. Results of qPCR tests suggest that the system could remove 98% of total bacteria in 5 days. While bacterial diversity 
was low in the algal-effluent (2 phyla), no pathogenic bacterium was observed. These results suggest that the algal system could 
be engineered for sustainable wastewater treatment.

Biography:
Nirmala Khandan obtained his BS degree from University of Ceylon, Peradeniya, and MS and PhD Degrees from Drexel University, Philadelphia, USA. Currently 
he holds the Ed & Harold Foreman Endowed Chair in the Civil Engineering Department at New Mexico State University. His current research in the area of algal 
biotechnologies for wastewater treatment and energy production has been funded by the National Science Foundation, the US Department of Energy, and the US 
Department of Agriculture. Outcomes of his algal biotechnology research have been published in over 25 ISI journals.
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Identify the ethanol and butanol tolerance traits in Lactic acid bacteria  

New and improved biocatalysts are needed to convert renewable lignocellulosic biomass into biofuels and chemicals.  Cost 
effective production of biofuel ethanol or butanol relies on developing robust microbes that tolerate end-product ethanol or 
butanol.  Ethanol or butanol tolerant microbes and genes can be used for metabolic engineering to increase ethanol or butanol 
production. To decipher ethanol tolerance, we started from our collection of microbes found in a fuel ethanol production 
facility. Individual strains were screened for growth in presence of ethanol. A novel lactic acid bacterium showing high 
tolerance to environmental ethanol concentrations was identified and deposited as Lactobacillus buchneri NRRL B-30929.  
This organism uses a mixture of five-carbon and six-carbon sugars available in lignocellulosic biomass materials. Complete 
genome sequence of B-30929 allowed proteomics analyses of ethanol stress responses by this unique strain.  We have identified 
20 specific proteins whose expression levels were changed in response to high ethanol vs 0 ethanol control. One of the genes 
(Lbuc_0921) highly expressed in response to ethanol encodes YajC protein, an 11 kDa integral membrane protein belongs to 
the secDF operon that is involved in export of proteins. The corresponding yajC gene was cloned and over-expressed in E coli. 
The recombinant strain produced YajC after Isopropyl β-D-1-thiogalactopyranoside induction and showed tolerance to 4% 
ethanol. This is the first report linking the yajC gene to ethanol stress and tolerance. 
Another approach to understand ethanol and butanol tolerance is through comparative genome analyses. Our collaborator 
Prof. David Mills at UC Davis has been well known for studying microbes during wine fermentation. One of the high ethanol 
tolerant strains that his lab studied is Oenococcus oeni PSU-1. Since both L. buchneri and O oeni strains have been characterized 
as ethanol tolerant, we decided to analyze the genomes of the two tolerant species. The emerging bioinformatics tool box 
allowed genome-wide comparison analyses of the two unique tolerant species with a dozen of other species within the lactic 
acid bacteria group that have already been sequenced. Computational analyses revealed that L. buchneri and O. oeni possess 
the pntAB locus that was absent in almost all other lactic acid bacteria genomes available at the time. Our hypothesis is 
that the pntAB locus contributes to the ethanol tolerance trait of these two distinct ethanol tolerant organisms. The pntAB 
locus, consisting of the pntA and pntB genes, codes for the NADP(H) transhydrogenase subunits. This membrane-bound 
transhydrogenase catalyzes the reduction of NADP+, and is known as an important enzyme in maintaining cellular redox 
balance. To follow up, the transhydrogenase operon from B-30929 and PSU-1 were cloned and analyzed. The L. buchneri 
LbpntB shared 71.0% identity with the O. oeni OopntB. The entire pntAB locus, expressed in Lactococcus lactis IL1403, led to 
a recombinant L. lactis carrying OopntAB with increased tolerance to ethanol (6%), butanol (1.8%) and isopropanol (1.8%). 
Ethanol tolerance comparison of recombinant E. coli strains carrying LbpntB and OopntB showed that LbpntB conferred 
higher ethanol tolerance (4.5%) and resulted higher biomass. This is the first study to uncover the role of pntAB locus on 
ethanol tolerance. These results are critical for genetic modifications to increase ethanol and or butanol tolerance in industrial 
biocatalysts.

Biography:
Siqing Liu is a Molecular Biologist with USDA. She received her Ph.D. in Plant Genetics from the University of Illinois, Urbana-Champaign in 1994. She joined 
USDA in 2002, studying fermentation of fuels and chemicals. Dr. Liu’s research involves a range of microbes including E. coli, Lactobacillus and Clostridia species 
in the area of molecular biology, microbial genome, proteomics and biotechnology. Dr. Liu has published over 80 research papers, four invited book chapters and 
two US patents, two US patent applications. Dr. Liu serves as editor for “The World Journal of Microbiology & Biotechnology” and “Biocatalysis and Agricultural 
Biotechnology”.
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Protein binders derived from albumin-binding domain scaffold as useful tools for biomedical 
applications

Artificial binding proteins derived from small protein domain scaffolds represent a valuable non-immunoglobulin alternative 
for many biomedical application. Small protein binders selected from highly complex combinatorial libraries by methods of 
directed evolution can serve as unique and robust capture proteins for biosensors, as efficient blockers of pro-inflammatory 
signaling pathways or as glycopeptide mimetics for production of novel vaccines. In our laboratory we generated a highly 
complex combinatorial library on the concept of albumin-binding domain scaffold and selected high-affinity binders targeted 
to several human cytokines or their receptors, and demonstrated their immunomodulatory potential. We also generated unique 
collections of protein binders raised to prostate cancer oncomarkers. Currently, we develop capture proteins for selective 
separation of epithelial/mesenchymal circulating tumor cells as key components of microfluidic chip-based biosensor for 
fast and more precise diagnosis of lung adenocarcinoma. We also use our highly complex ABD-derived protein library for 
the identification of polypeptides that mimic glycan epitopes carried by HIV-1 gp120 glycoprotein recognized by broadly 
neutralizing antibodies that were identified in HIV-1-infected non-progressors. ABD-derived (glyco)peptide mimicking 
binders allow the identification of peptides essential for stimulation of long-lasting antigenic response and for the development 
of more protective vaccine preveting from AIDS.

Biography
Petr Malý is head of Laboratory of Ligand Engineering at the Institute of Biotechnology, Czech Academy of Sciences in Vestec, Czech Republic. He studied at 
Department of Biochemistry, Faculty of Science, Charles University in Prague, Czech Republic, and completed doctorate at the Institute of Molecular Genetics 
ASCR (IMG) in Prague. He spent postdoctoral fellowship at Department of Pathology and Howard Hughes Medical Institute, The University of Michigan Medical 
School, Ann Arbor, USA. He also worked as research group leader at the IMG in Prague. As a visiting scientist he worked at Department of Biochemistry and 
Molecular Biology, College of Medicine, University of Oklahoma, Oklahoma City, USA, and was participating investigator of Consortium for Functional Glycomics 
(USA). Currently, he is Deputy Chairperson of the Supervisory Board of the Institute of Biotechnology CAS.

petr.maly@ibt.cas.cz
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Applications of Artificial Intelligence in Healthcare 

Artificial Intelligence has variety of applications in healthcare and medicine. It provides a sophisticated avenue for analyzing 
data, prediction of phenomena before their occurrence, grouping and classifying data, interpretation and inference, production 
of missing data, and many other applications focusing on healthcare needs. The outstanding feature of Artificial Intelligence 
or AI, is its ability to make accurate decisions without having to constrain the problem at hand to specific assumptions such 
as linearity which are the requirements of statistical analysis methods. Going into further details on assumption of linearity, 
since it is evident that there is no linear system in nature, making decisions based on linearity assumption of a big system 
would obviously result in loss of accuracy and reliability of the results. Furthermore, one of the main strengths of AI is its 
generalization ability which means making decisions about the cases which the AI system is not completely familiar with, in 
its past records. Considering the strength of AI and the need for concise decisions in healthcare, Artificial Intelligence is an 
essential area to be addressed in medical decision making. 
As an example of AI systems, prediction of diabetes is addressed on the data which is retrieved from John Hopkins university 
portal and the results show that AI decision making system has been able to identify and predict the occurrence of diabetes 
among the patients efficiently. 

Biography:
Niusha Shafiabady (www.niushashafiabady.com) is an internationally recognized expert in the field of Computational Intelligence with several years of professional 
experience in both academia and industry. She has held various academic positions in universities since 2006. In addition, she has been involved in Computational 
Intelligence industry since 2000, as project consultant/manager, chief scientific advisor, etc. She is the inventor of an optimization algorithm named after herself and 
is the copyright holder of “Artificial Intelligence Development Solutions”. She has supervised several post-graduate students and has been involved in 2.8 million 
USD of grants. She is the Fellow of Higher Education Academy of the United Kingdom.

niusha.shafiabady@gmail.com
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Plant growth- promoting rhizobacteria (PGPR): Research at different scales

In the present system of agriculture indiscriminate use of fertilizers and pesticides resulted in substantial pollution of soil and 
water. Excessive use of these chemicals on a long term basis has a deleterious impact not only on beneficial soil microbiota 
but also affects the soil fertility. Also it has enoromous impact on the ecosystem and poses human and environmental hazards. 
In this scenario, the influence of rhizosphere microbial population for maintenance of root health, nutrient uptake and 
environmental stress tolerance is now well recognized. The rhizosphere bacteria beneficial to plants are often referred to as 
plant growth promoting rhizobacteria or PGPR.
PGPR, a viable alternative to promote plant productivity by synthesizing various harmones such as auxins,cytokinins, by 
providing mechanisms for solubilizing vital nutrients such as phosphorus, fixing atmospheric nitrogen and supplying it to 
the plants is the need of the hour. Also they play a crucial role in biocontrol directly via production of antibiotics,hydrolytic 
enzymes, HCN, siderophores or indirectly by competiting with the pathogen for a niche. Thus this is an eco-friendly approach 
for promoting not only the plant growth but also increases plant and soil health. Considering their multiple applications and 
the global significance in plant growth promotion and disease suppression an attempt is made to isolate the native PGPR strains 
in farmer’s fields in coastal districts of Andhra Pradesh. The growth promoting aspects as well as the biocontrol potential were 
studied in depth. Results will be discussed at length.

Biography
Ammani Kandru is presently working as the Head , Department of Botany and Microbiology, Acharya Nagarjuna University, A. P. She completed her M. Sc. in 1982 
and Ph. D. in 1991 from Acharya Nagarjuna University, A. P. She qualified UGC NET in 1986 and also the recipient of Post Doctoral Research Fellowship by Council 
of Scientific and Industrial Research (CSIR) during 1992 – 1997. Along with Post–doc she successfully completed Diploma in Herbal Medicine. Dr. K. Ammani has 
over 34 years of research and 27 years of teaching experience in various fields of Botany and Microbiology. She isolated and identified more than 20 AM fungi. 
She successfully guided 12 Ph.D’s & 9 M.Phil’s in different fields of Botany, Biotechnology,Microbiology Biochemistry and Food and Nutrition and supervising 12 
students for their research degrees.

Ammani has been the recepient of FBS by Indian Botanical society,2013 and also the Fellow of Applied Biotechnology and a Fellow member of Environmental 
Science and Biotechnology . She is also the recipient of EAES Award of excellence in Environmental microbiology(2014) and Honorary award and a Special 
mention certificate for her outstanding research by EET Academic achievement awards, 2017. She has been awarded a gold medal by Academy of Plant sciences, 
India in 2018. She organized workshops on Patenting and Nanotechnology. Dr.Ammani has published 86 technical papers in renowned International and National 
journals and communicated 5 papers. She presented more than 150 research papers in National and International conferences in India and abroad (USA, UAE, 
Sri Lanka, & Nepal). Recently she delivered a Key note address at an International conference of Advances in Biotechnology, held at Dubai,UAE(July,2017) and 
at Shree Mata Vaishnoodevi Univerisity at Jammu (2018). She also delivered an Invited lecture at International conference in Nepal(2014) SriLanka (2013) and at 
John Hopkin’s University, Maryland, USA(2012) and chaired the sessions. . Along with the publications she contributed several chapters in reputed books and one 
book entitled as ―Flora of Gunadala hill Krishna district, A.P., India. Taxonomic studies of indigenous plants on highlands‖ is credited on her name published by 
international publisher. She is also Associate editor for two books.

K. Ammani is Life Member of more than 17 reputed prestigious institutes and technical associations like ASM, AMI, BRSI, EAES, ISCA, IANCAS, , ISRS, IBS, SBA, 
SBTI etc. She is the editorial board member for about 6 reputed journals and reviewer for several National and International journals.

ammani1960@gmail.com
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Salivary Cortisol measurement by Ultra Performance Liquid Chromatography Tandem Mass 
Spectrometry

A simple and reliable Ultra Performance Liquid Chromatographic Tandem Mass Spectrometric (UPLC-MS/MS) assay for the 
measurement of cortisol level in human saliva was developed and validated. Cortisol and tolperisone, internal standard (IS) 
were extracted from saliva using (tert. butyl methyl ether and hexane, 80:20, v:v). Analysis was performed using a reversed phase 
Atlantis dC18 column and mobile phase consisted of 2.0 mM of ammonium acetate: acetonitrile (50:50, v:v). The components 
of interest were detected and quantified in the positive ion mode of electrospray ionization using multiple reaction monitoring 
transitions set at mass to charge (m/z): 363.1 → 121.0 and 246.0 → 97.9 for cortisol and IS, respectively. The relationship 
between cortisol concentration and peak area ratio (cortisol /IS) was linear over the range 0.5 - 100 ng/ml in saliva, and the 
intra-and inter-day coefficient of variations were ≤ 9.0% and ≤ 8.4% respectively. Mean extraction recoveries of cortisol and IS 
were 85% and 89% respectively. Cortisol (1.5, and 90 ng/ml) was stable for at least 24 hours at room temperature (100 %), 20 
weeks at –20°C (≥ 85% ) in saliva. In processed samples, cortisol was stable for at least 24 hours at room temperature (≥ 92%) 
48 hours at -20°C (≥ 98%). It was also stable after 3 cycles of freeze at –20 °C and thaw at room temperature (≥ 97%). Stock 
solutions of cortisol and IS (100 µg/ml) in methanol were stable for 24 a hour at RT (100 %) and eight weeks at –20°C (≥ 97%).

Biography
Syed N Alvi obtained his PhD in Chemistry from Osmania University, Hyderabad, India 2001. He worked more than 20 years at Indian Institute of Chemical 
Technology, (CSIR), Hyderabad, India. He is currently serving as a scientist at King Faisal Specialist Hospital & Research Centre, Riyadh, Saudi Arabia. He has 
published more than fifty papers in peer review international journals. His research interest includes method development, validation and application for bioanalysis, 
therapeutic drug monitoring/ pharmacokinetic and bioequivalence studies.

salvi@kfshrc.edu.sa
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