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Preface

Pakistan Science Foundation (PSF) and Department of Life Sciences, School of Science,
University of Management and Technology (UMT) Lahore Pakistan jointly organized the 15 UMT
International Conference on Life Sciences, “Exploring the Frontiers in Biological Research’ on
December 13-14, 2023 at University of Management and Technology, Lahore, Pakistan.

The conference aimed to foster interaction, networking and collaboration between academic and
professional researchers from esteemed national and international universities to encourage
sharing of knowledge and technology. Our mission is to establish a collaborative environment
among researchers and academicians on a platform to exchange their ideas, research and
developments in various fields of science and technology. Our vision is to derive innovations and
new approaches in the area of biological sciences.

We had international speakers from UK, USA, Turkey, Thailand, Norway, Lebanon and South
Korea. Over one hundred and fifty researches presented their work related to conference themes
i.e., Biotechnology, Molecular Biology, Plant Sciences, Animal Sciences, Microbiology,
Bioinformatics, Genetics, Biochemistry and Immunology. There were 41 invited speakers, 46 oral
presenters and 60 poster presenters who presented their research works in different fields.

Best part was that students from different universities were able to interact with the senior
researchers under one roof and could learn from peers.

Our foreign speakers Prof. Dr. Michael, J. Mclnerney (USA), Prof Dr. Nessar Ahmed (UK), Dr.
Muhammad Zahoor (Norway), Dr. Khurram Liagat (USA), Dr. Aamir Lal (Korea), Dr. Yasir
Waheed (Lebanon), Dr. Muhammad Nouman (Thailand) and Dr. Sami Simsek (Turkey) inspired
the young scientists with their intellectual lectures and fostered a very rich environment that
prompted critical thinking in the audience.

Honorable Prof. Dr. Shahid Munir (Chairperson, Punjab Higher Education Comission)
participated in the panel discussion on ways and means to collaborate with international academia
linkages.

Worthy Rector UMT Dr Asif Raza (S.I, H.I) addressed on significance of event at Inaugural
ceremony of conference and respected D.G. UMT Abid HK Shirwani awarded souvenirs and
certificates at concluding ceremony.
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Vision and Mission-UMT

Our Vision is Learning

It defines our existence, inspires all stakeholders associated with us, creates a powerful momentum inside, and responds to
the challenges outside. It continues to evolve as present captures new realities and foresight unfolds new possibilities. All in
an incessant attempt to help individuals and organizations discover their God-given potentials to achieve Ultimate Success
actualizing the highest standards of efficiency, effectiveness, excellence, equity, trusteeship and sustainable development of
global human society.

Our Mission is Leading

We aspire to become a learning institution and evolve as the leading community for the purpose of integrated development
of the society by actualizing strategic partnership with stakeholders, harnessing leadership, generating useful knowledge,
fostering enduring values, and projecting sustainable technologies and practices.

About School of Science

Vision of the School of Science is to be a leader in scientific research, teaching, and service, while also being committed to
promoting inclusivity, diversity, and equity in our community.

Mission of the School of Science is to advance the frontiers of scientific knowledge, prepare our students to be successful
leaders in the sciences, and contribute to the betterment of society through scientific discovery and community engagement.

About Department of Life Sciences
Vision
Department of Life Sciences at UMT will be recognized as the regional, national and international leader in research.

Department of Life Sciences will also focus on a vision to carry out world-class, multidisciplinary education and research.
We strive for our students to build their future by helping them set personal and professional goals.

Mission

The mission of the department is to provide students with the opportunity to explore the science of life in all its complexity
and diversity through teaching and research programs. Department aims to become a doorway of opportunities by admitting
students independent of financial, social, gender, ethnic, or religious boundaries. Our graduates should be well educated in
the history of scientific discovery in biology, the logical, statistical procedures used to formulate as well as to test the
biological hypothesis, and skills needed for conducting contemporary biological research.

About UMT Journals

High Quality research presented at the conference will be published in the following journals of UMT, i.e., BioScientific
Review (BSR), Current Trends in OMICS (CTO), and Scientific Inquiry and Review (SIR) upon the researcher’s request.
All these journals are designated as Y-category under HEC Journal Recognition System, Pakistan.

About the City of Lahore

Being the 2% largest city of Pakistan with a population of over 13 million, Lahore is the capital of Punjab province, has been
a brilliant symbol of a gracious way of life. It had been the abode of great people, both in the spiritual as well as worldly
realms. Lahore having been the seat of many imperial dynasties, possesses interesting historical reminiscences. There is a
fascinating and colorful panorama of extraordinary mosques, mausoleums, forts, gardens and the like. Rather it is its
atmosphere and ambience, its moods of joy and sorrow, fairs and funs, pains and pleasures, and above all the colorful life of
its people which actually render impetus to the spirit of Lahore.
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Titles of Presentations

Syntrophy as an Essential Interaction in Methane Production .............cccceocevveneiieniincnienennne. 1
The Role of miRNAs in The Diagnosis of Cystic EChinococcosis.........ccccveveiierciieeniieeiiieennnen. 1
Role of Advanced Glycation End Products in Diabetic Retinopathy ..........ccccceveveiiiieiiieennnnn. 2
Identification of Key Regulators in Cellular Proteostasis...........cceevveeecieeeciieenieeeieeciie e 3
Transforming Diabetic Foot Care with Innovative Orthotic Management by Bridging Research
ANd CHNICAL PTACICE ....coueiiiiiiiiiitee ettt st 4
The Hidden Players of Nature: Microbial Diversity, Microbiomes, and Microbiota ................. 5
Designing Proteins for Therapeutic and Industrial Applications ............ceceveeverienennienienennens 5
Bi0SCIENCE: DIV OF WEL? ..ottt ettt et e bt e e ebeesseeenbeeseens 6
Can Agricultural Biotechnology Mitigate Climate Change? .............ccccevveveriieniinenienieeienene 7
Concurrent Removal of Hexavalent Chromium and Degradation of Azo Dyes and Plastic by
Ochrobactrum intermedium Isolated from Industrial Wastewater...........cccceeeeveevenienenienennne. 8
Advances in Dengue Vaccine Research: The Pakistani Perspective.........cccceevvvevcieincieeeeieennnenn. 8
Camellia sinensis Loaded Iron Oxide Nanoparticles: Synthesis, Biodistribution and Cytotoxic
B S ettt ettt ettt ettt e be e bt e e ateebeenaeeeas 9
Healthy Diet is Not Expensive, Cost Analysis of Different Diets from Major Cities of Pakistan
................................................................................................................................................... 10
Genetic Diversity in ssDNA Viruses: Deciphering the Role of Interspecies Recombination in
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The New Hepatitis Elimination Strategy and Repurposing of COVID-19 Infrastructure for
Hepatitis EMINATION ......cccuiiiiiiiiiiicciiece ettt et sae e e eeeaaeesnseeessaeesnsaeessneeenns 11
The Undiagnosed Rare Disease Clinic (URDC): Ending the Diagnostic Odyssey of Patients
With Rare Genetic DISCASES .......c.eeruiiiiiiiiiiiiieiieiie ettt ettt sttt ettt e s sbeenaee e 12
Livestock Species Under Productive and Adaptability Pressure Under Changing Climate of
Pakistan with Focus on Yak and Camel from North to South ..........cc.ccoiiiiiiiii, 13
Early Diagnosis and Prognosis of Lung Cancer Through Liquid Biopsy Using Cell Free
Circulating BIOMATKETS .......c..eeiuiiiiiieiieiieeie ettt ettt et ettt et st e e beessaeeebeeseeennas 14

Protein Engineering Approaches for Efficient Hydrolysis of Plant Polysaccharides ............... 15
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21* Century Expedition: Exploring Indigenous Microbial Resources for Novel Antibiotics and
ANLICANCET DIUGS ...ttt ettt ettt e et e e seessae e bt e sstesnseenseesnseenseenseeenne 16
Resilient Crop Production: Pyramiding RN A1 with Cry Toxins in Cotton Enhanced Control of
PInk BOIIWOII ...ttt sttt et sttt nbe e 17
Engineered Lytic Proteins and Engineered Bacteriophages ............ccoeoeevienieiiiienieeiieeniienns 17
Multi-Parametric Detection of Non-Cell-Autonomous and Cell-Autonomous Deaths in Cancer
CRILS ettt et h et a e bbbt et en b et nae e 18
Phenotypic and Genotypic Characteristics of a Live-Attenuated Genotype I Vaccine of
Japanese ENCEPhalitis VITUS .......ccccuiiiiiieiiiie ettt ete ettt e e e aeeeenaeeenaee s 19
MetGenoX: A Metagenomics Support Package .........c.coecveevciiiiiiiieiiieeieccee e 20

Tailoring Molecular Recognition in Predesigned Multifunctional Enzyme Mimicking
Porphyrin Imprinted Interface for High Affinity and Differential Selectivity; Sensing

Etoposide in Lung Cancer Pati€nts .........cccueeeiieeiiieeiieeeiee et evee e e saeeeeenee s 20
Navigating Ethical Challenges in Al Deployment for Biomedicine Therapeutics, Research, and
DIAGNOSTICS .. eieuiieeiieeeiteeette et e ettt e et e et e e et e e e tbeeesebeeessaeessseeessseeessseessseeesseesnsaeessseeessaesnsneenns 21
Navigating the Nanoscale Frontier to Leverage Nano-Informatics for Precision Nano-
Medicine with Engineered Silver NanopartiCles ..........cocvueeveiirieiieiiiieeie e 22
Osmotin Inhibits Hypoadiponectinemia-Induced NLRP3 Inflammasome Activation to
IMPIOVE DEMENTIA ...oueviieiiiieciie ettt et e et e st e et e e s beeesaeeessseeesaeessseeesssaeensaenns 23
Comparison & Activity Analysis of Lipase and Cellulase Embedded MOF Synthesized Using
De-Novo and Hydrothermal Method. ...........cccuvieiiiiiiiiiieceee e 23
Effect of Pseudomonas aeruginosa Strain ZK Biofilm on The Mechanical and Corrosion
Behavior of 316L Stainless Steel and 0-brass..........ccooveveriiniiiiniencnenceeeeeeeeee 24
Vaccine Production: Molecular Level..........cocooiiiiiiiiiiiiiiiiccccee e 25

Highly Synergistic Antibacterial Activity of Copper (II)-Based Nano Metal-Organic
FIamMEWOTK .....couiiiiiiiiiiiii ettt s 25

Identification of Isobenzofuranone Derivatives as Promising Antidiabetic Agents: Assessment
of Enzyme Inhibition Studies and Computational Docking Analysis ...........cccceevveriieniiennnnnne. 26

Antimicrobial Effect of Silver Nanoparticle Based Whey Emulsions and Edible Films to
Prolong Shelf Life of Fruits and Vegetables ...........cccoociiiiiiiiieiiiiiieciieeeeeee e 27

A PCR-Based Hemagglutinin Subtyping Tool to Aid in the Surveillance of Avian Influenza
Viruses in Migratory Wild BirdS.........c.cooiieiiieiiiiiiieieeie ettt 27
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Effect of Colchicine on Cellular and Humoral Immune Responses in Mice..............ccceuenieen. 28
Genetic Diversity in Bats from Bajaur Agency, FATA, Pakistan, Analyzed by 16S rRNA...... 29
Molecular Modelling of Cyclopeptides Targeting Non-Structural NS5A Protein of Hepatitis C

VITUS 1ttt ettt e a bt a e bttt e bt et e e et e sh e bt st e bt et e h e et e eabe bt et eae e b eaeen 30
Bacteriophages: Older but a Ray of Hope in the Era of Antibiotic Resistance ........................ 30
Identification of RdRp Inhibitors against SARS-CoV-2 through E-Pharmacophore-Based
Virtual Screening, Molecular Docking and MD Simulations Approaches..........cccccccveeeuvennee. 31
Designing Nanomedicine According to Tumor Microenvironment to Improve Cancer Therapy
2§ o7 1o PSR PRRUSPPR 32
Optimizing Citric Acid Amended Phosphorus for Wheat Productivity in Calcareous Soil by
Using 2P ISOtOPIC LaADEING ........c.vevieiieieeeeeeeceeeeeee e 33
Combined Application of Beneficial Microbes and Chemical Elicitor to Manage Fusarium
WILE OF TOMALO ...ttt ettt e st e e eeeas 34
Nanoparticles Based Crop Protection against Soil Borne Pathogens for Sustainable Agriculture
................................................................................................................................................... 35
Bio-Fabrication of Zinc Oxide Nanoparticles to Rescue Mung Bean against Cercospora Leaf

N 010 PSPPSR 36

In-Silico Approach for the Identification of Potent Anti-Cancer Drug against Selected Proteins
Responsible for Causing Pancreatic Ductal Adenocarcinoma by Molecular Docking and

Density FUNCtional TREOTY ......ccueeiiiiiiieiiiiieeiteieete ettt sttt 37
Cotton Microbiome Profiling and Cotton Leaf Curl Disease (Clcud) Suppression through
Microbial Consortia Associated with Gossypium Arboretum ..............cc.cccceeeeeeevenceeeceeeseenannns 37
“NIAB MUNG 2021” A High Yielding, Disease Resistant and Bold Seeded Mungbean ( Vigna
radiata L. Wilczek) Variety Developed through Inter-Specific Hybridization ........................ 38

Identification of Hub Genes Associated with Rheumatoid Arthritis via Integrated
Bioinformatic ANALYSIS ....c.cecieeiieiiieiieeiieieeee ettt ettt ettt ettt eeneas 39

Identifying Potential Drugs Targeting Key Genes Associated with Glioblastoma through an /n-
SlICO APPTOACK ...ttt ettt ettt e st e et e e s abeenbeebeeenbeenbeeneas 39

Genetic Studies in the Pakistani Population Reveal Novel Associations with Ventricular Septal
DETECLS (VSIDDIS) ittt ettt et e e et e e et e e eabeeetaeesaeeesaseeesseessseeesaseeesseens 40

In-Silico Analysis of Levivirus MS2 Capsid Protein Interaction with its Genomic RNA........ 41



R\

.. ®@ee* 1st UMT International Conference on Life
Sciences:
: Exploring the Frontiers in Biological Research
o December 13-14, 2023
\.
(]
)
In-Silico Approaches to Identify Potential Drug-Like Compounds against Glycoproteins: Gn,
Gc, and RNA-Dependent RNA Polymerase (Rdrp) of Hantavirus...........cccceeeveevienieicieennnnne. 42
In-Silico Analysis of Man2b1 Gene to Predict the Pathogenic Variants Cause Alpha-
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Chromium Stress Mitigation through Plant Growth-Promoting Bacteria: A Promising Strategy

for Sustainable AGIICUITULE .........ccuiiiiiiiieiie ettt ettt e b e seaeeaneas 43
Fabrication of EDTA Functionalized Chitosan/Amino Carbamated Alginate Double Network
Hydrogel Beads and its Blend with Magnetite for Environmental Applications...................... 44
Expression Profiling of Key Genes Involved in Glioblastoma Using Systematic Bioinformatics
APPTOACKH ...ttt et ettt et e et e bt eehte b e e bt e eateenbeenneeenseenneennns 44
Potential Of Rhizospheric Fungi to Reduce Copper and Lead Toxicity in Triticum Aestivum L.
................................................................................................................................................... 45
Exome Sequencing Revealed Novel Variation in SLC24A41 Gene Causing Congenital
Stationary Night BINANESS .......cccuiiiiiiiiiiieciie ettt reeebae e reeesaaeeenes 46
Exome Sequencing Revealed Novel Variation in PRMT7 Gene Causing Intellectual Disability
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Metabolic and Morphological Analysis of DOF1 Transgenic T2 Wheat Lines under Nitrogen
SIS ettt ettt e ettt e a e e bt e e bt e e eab e e e bt e sb e e e naneeeaeee 48
Direct Acting Antivirals for Treatment and Management of Hepatitis C Virus Infection in
PaKISEAN ...ttt ettt et e bt e et eateas 49
Alleviation of Cold Stress in Oryza Sativa L by Endophytic Fungi Attaur Rahman', M.
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PL-1

Syntrophy as an Essential Interaction in Methane Production

Prof. Michael J. Mclnerney
University of Oklahoma, Norman, OK, USA

*Corresponding Author: mcinerney@ou.edu

Abstract

Syntrophy is a tightly coupled, mutualistic interaction among microorganisms that is essential for the global cycling
of carbon in virtually all anaerobic environments. The advent of metagenomic analyses has revealed the importance
of syntrophy in microbiomes of many animals and in the evolution of the eukaryotic cell. However, our basic
understanding of the biochemical processes involved in syntrophy is very limited, and this impacts our ability to
predict methane flux in natural habitats, to control waste degradation, and to maximize the conversion of renewable
resources to the energy-rich fuel, methane. In syntrophy, the microbial partners exchange metabolites and the
concentrations of these metabolites must be kept very low for syntrophy to proceed. The syntrophic metabolizer
produces hydrogen and formate during the metabolism of their substrates such as propionate, butyrate, and benzoate.
In return, a partner microorganism, usually a methanogen, consumes these products, keeping them at the very low
concentrations necessary for the degradative reaction to be energetically favorable. We used proteomic, biochemical,
and metabolomic approaches to elucidate the enzyme systems involved in substrate degradation, electron flow, and
energy conservation during syntrophic metabolism. Our work explains the obligate requirement that syntrophic

metabolizers have for a hydrogen/formate-consuming partner (i.e. methanogens).

Keywords: Synntropy, Microbial interactions, Metabolic exchange, Methane production.

PL-2

The Role of miRNAs in The Diagnosis of Cystic Echinococcosis

Prof. Dr. Sami SIMSEK
Department of Parasitology, Faculty of Veterinary Medicine, University of Firat, 23119, Elazig, Turkey

*Corresponding Author: ssimsek@firat.edu.tr

Abstract

Cystic Echinococcosis (CE) is one of the important zoonotic diseases caused by Echinococcus granulosus in humans
and animals. It is frequently seen in humans and animals in underdeveloped countries, especially in rural areas, and
causes serious health problems in humans and economic losses in animals. In addition to imaging methods, many
serological methods such as Immunofluorescent Antibody Technique (IFAT), Enzyme-Linked ImmunoSorbent Assay
(ELISA), Western Blot (WB) and Indirect Heamagglutination Test (IHA) and PCR-based molecular methods are used
in the diagnosis of CE. miRNAs are small (18-24 nt) non-coding RNAs that post-transcriptionally regulate gene

expression by inhibiting protein translation or destabilising target transcripts. miRNAs have been identified to have
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an active role in host-pathogen interaction and host immune responses against microorganisms. Transcription of
intergenic miRNAs is one of the main biofunctional pathways in parasites, depending on the preference of the original
genes to targets that expand in different cell types and tissues at developmental stages. These observations suggest
that miRNAs are important in Echinococcus spp. and CE and could therefore be used as diagnostic or therapeutic
targets. Approximately 10-14% of the Echinococcus spp. genome consists of exons, while other genes are transcribed
as intron RNAs. Non-coding RNAs are classified into two types according to their molecular weight. The first of these
is miRNAs, with an average length of 18-24 nucleotides, and the length of these short RNAs is <200 nt. The other is
Long non-coding RNAs (LncRNA), which are longer than 200 nt. miRNAs and LncRNAs have been reported to be
found in species such as E. granulosus, E. multilocularis and E. canadensis. Up to date, 87 highly conserved miRNAs
have been reported that are thought to play important roles in the development and parasitism of Echinococcus spp.
Among the 76 known conserved miRNAs of E. granulosus s.s., miR-2, miR-71 and miR-125 have the highest
expression levels. Interestingly, the expression levels of miR-124b and miR-87 are higher than those of mature
miRNAs, indicating that they act as effectors during development and that derivatives of the corresponding miRNAs
produce two different regulatory small RNAs, and in addition, miRNAs exhibit tissue- and phase-specific expression.
miR-277, let-7, miR-71, miR-10, miR-2 and miR-9 were specifically expressed in secondary hydatid cyst walls and
protoscolecules of G1 and G7 genotype, whereas miR-125 was detected only in protoscoleces and pre-microcysts. In
addition, three miRNAs (let-7, miR-71 and miR-2) were reported to be expressed at high levels in protoscolexes. let-
7 was noted to exhibit a significantly increased expression in the protoscolex and cyst wall, which may be related to

the bidirectional developmental capabilities of E. granulosus.

Keywords: Cystic Echinococcosis, Echinococcus granulosus, Zoonotic diseases, Tissue-specific expression,
miRNAs (microRNAs).

PL-3

Role of Advanced Glycation End Products in Diabetic Retinopathy

Prof. Dr. Nessar Ahmed
Department of Life Sciences, Manchester Metropolitan University, Manchester M1 5GD, United Kingdom

*Corresponding Author: N.Ahmed@mmu.ac.uk

Abstract

Diabetes mellitus is a huge health concern and affected 537 million people worldwide in 2021. Diabetic retinopathy
is the most common long-term complication of diabetes affecting the eyes and if untreated causes blindness. Indeed,
within 20-years of diagnosis, around 60% of diabetic patients will develop some degree of retinopathy. Diabetic
retinopathy is characterised by uncontrolled angiogenesis afflicting the eye retina. Poor control of diabetic
hyperglycaemia increases the likelihood of developing diabetic retinopathy. High glucose can react non-enzymatically
with proteins and other molecules via glycation to form advanced glycation endproducts (AGEs). Build-up of tissue
AGEs have been implicated in the chronic complications of diabetes including retinopathy. Indeed, methylglyoxal a

reactive dicarbonyl compound found in retinal cells can rapidly form AGEs that are not only detectable in the retina
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but have been implicated in the pathogenesis of diabetic retinopathy. The anti-glycation compound aminoguanidine
reduced the progression of retinopathy in clinical trials but had unacceptable side effects. Furthermore, opticin, a
45KD protein located in the vitreous, retina and other parts of the eye inhibits angiogenesis and could offer protection
against retinopathy. Recent studies in our laboratory have shown that glycation of opticin impairs its anti-angiogenic
properties and such an effect in vivo may partly explain uncontrolled angiogenesis in patients with diabetic
retinopathy. The exact role of glycation and AGEs in the pathogenesis of diabetic retinopathy deserves more attention
in order to understand the underlying cellular and molecular mechanisms so that an effective treatment can be

developed.

Keywords: Diabetes mellitus, Diabetic retinopathy, Aminoguanidine, Advanced glycation end products, Anti-
angiogenic properties.

PL-4

Identification of Key Regulators in Cellular Proteostasis

Dr. Muhammad Zahoor
Department of Molecular Medicine, Institute of Basic Medical Science, University of Oslo, Songsvannvien 20,
0768, Oslo, Norway

"Corresponding Author: muhammad.zahoor@medisin.uio.no

Abstract

Proteostasis encompasses the balance between protein synthesis, trafficking, and degradation. The endoplasmic
reticulum (ER), responsible for approximately one-third of the proteome, serves as a central hub for cellular
proteostasis. Newly synthesized secretory proteins, after folding and undergoing quality control, exit the ER via
specialized domains known as ER exit sites (ERES) in a COPII-dependent manner. These ERES, not only plays a vital
role in ER export but also provide platform to growing autophagosomes. Thus, autophagy and secretion are the two
fundamentally interlinked processes that are mediated by the endomembrane system. Although the fact that autophagy
and secretion are linked, is well accepted, we lack mechanistic and systematic understanding of this link. Therefore,
we screened an RNAI library of the regulators of autophagy, for their effect on ER-Golgi trafficking. In this work, we
identified novel regulators of ER proteostasis, and unveil their molecular mechanism in physiological and pathological

settings.

Keywords: Proteome, Proteostasis, ER exit sites, Autophagy, Autophagosomes, RNAi.
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PL-5
Transforming Diabetic Foot Care with Innovative Orthotic Management by Bridging

Research and Clinical Practice

Dr. Muhammad Nouman
Sirindhorn School of Prosthetics and Orthotics, Faculty of Medicine, Siriraj Hospital, Mahidol University, Bangkok
10700 Thailand

*Corresponding Author: muhammad.nou@mahidol.edu

Abstract

Diabetes mellitus is highlighted as a global health challenge, impacting millions of lives worldwide. Among resulting
complications, diabetic foot issues appear as a serious clinical issue including ulceration, re-ulceration, infections, and
even major or minor amputation. Repetitive abnormal peak plantar pressure acting on the plantar surface of the foot
contributes to the ulceration and re-ulceration during gait in diabetic foot with neuropathy. The complications can be
confronted with appropriate selection of orthotic design and material to offload the repetitive abnormal peak plantar
pressure. In recent years, remarkable breakthroughs in materials and technologies help in reshaping the diabetic foot
orthotic interventions. In-shoe measuring techniques are used to clinically evaluate the peak plantar pressure during
gait, to estimate risk factors associated with ulceration. While in-shoe sensors have provided invaluable information
on plantar pressure, they have limitations in capturing shear stress, a key player in ulcer development. Experimental
procedures are commonly followed to identify appropriate material and type of interventions to redistribute the
abnormal peak plantar pressure. In addition to orthotic management, ground-breaking steps are taken by utilizing
computational modelling to bridge the gap between research and clinical practice in diabetic foot complications.
Developing innovative approaches to evaluate and reduce the risk through both in-shoe measuring techniques and
advanced numerical simulations. The computational models have revealed significant insights into abnormal peak
plantar pressure with diabetes severity, affecting plantar pressure distribution and contributing to ulceration. This
reveal the potential of finite element analysis in understanding the complex interaction of external and internal shear
stresses—an essential factor in diabetic foot ulceration. By combining computational insights with real-world data, a

significant impact endeavor to select appropriate material and design to prevent and treat diabetic foot complications.

Keywords: Diabetic foot, Diabetes mellitus, Ulceration, Orthotic intervention, Peak plantar pressure.
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PL-6

The Hidden Players of Nature: Microbial Diversity, Microbiomes, and Microbiota

Prof. Dr. Shahida Hasnain
Department of Microbiology & Molecular Genetics, University of the Punjab, Lahore, Pakistan

*Corresponding Author: Shahida.mmg@pu.edu.pk

Abstract

Microorganisms possess immense influence in shaping the environment and life on our planet. The significance of
microbial diversity goes beyond conventional comprehension, carrying profound consequences for ecosystems,
human health, and advancements in biotechnology. A myriad of microorganisms, encompassing bacteria, viruses,
fungi, and archaea, actively coordinate nutrient cycles, decomposition, and symbiotic connections, enriching the
biological landscape of Earth. Extending beyond humans, microbiomes also exert influence over soil fertility, plant
vitality, and even the equilibrium of ecosystems within the oceans. The exploration of microbial diversity,
microbiomes, and microbiota has undergone a revolutionary transformation through metagenomics—a genomic
technique that scrutinizes the total DNA of complex microbial communities. By directly sequencing samples from the
environment, metagenomics brings to light new species and offers access to functional understandings. Metagenomics
can reveal novel enzymes, antibiotics, and ecological interconnections that possess the potential to propel
advancements in biotechnology. The potential for exploring microbial realms knows no bounds. In case of human
health, unlocking the potential of microbiota could unlock pathways to disease treatment. For environmental
conservation, unraveling the unique microbial imprints within endangered ecosystems could provide valuable insights
to guide preservation endeavors. Furthermore, elevating crop production might involve in-depth exploration of
intricate microbial societies intertwined with plants. This talk delves into the importance of diverse microorganisms,

the roles of microbiomes and microbiota, and the exciting horizons that await exploration.

Keywords: Microorganisms, Bacteria, Microbial diversity, Metagenomics, Microbial ecology.

PL-7

Designing Proteins for Therapeutic and Industrial Applications

Prof. Dr. Muhammad Waheed Akhtar
School of Biological Sciences, University of the Punjab, Lahore, Pakistan

"Corresponding Author: mwa.sbs@pu.edu.pk

Abstract

Ever since of cloning the first gene was accomplished about fifty years ago, a rapid expansion took place in the scope,
strategies and application of recombinant DNA techniques for the production of proteins for applications in industrial,
pharmaceutical, petroleum industry and other areas. The different groups of the products from this technology include

enzymatic, regulatory, immunological, and other proteins. Not only the volumes of the products but the areas of

?$PGEMEN)
© UMT |
Estd. 1990

\TY Of

i
LEFENY

O,



Plenary Lectures UMTCLS-23 ABSTRACTS

applications have also expanded rapidly. Largely based on E. coli expression system, techniques including site-
directed mutagenesis, error prone PCR, in vitro recombination, truncation of molecules, fusion of the selected protein
segments have been used. The success of this technology has been supported by a variety of powerful in silico tools
as well as availability of the high-throughput automated screening techniques. This technology has made it possible
to not only achieve large scale production economically, but also enabled us to obtain the product with improved
properties like enhanced activity, stability, solubility, and other characteristics, which are highly important for large
scale applications. Using these approaches, we have modified some enzymes for enhancing their activity and
solubility. Also, enzymes of multiple activities have been constructed for application in the saccharification of plant
biomass polysaccharides like cellulose and xylan. An important area for application of these strategies is construction
of fusion molecules from multiple antigens for development of a reliable serodiagnosis and an effective vaccine for
tuberculosis (TB), which is caused by Mycobacterium tuberculosis (Mtb) and takes over one million lives every year.

Details of these procedures and their outcomes shall be discussed.

Keywords: Recombinant DNA techniques, Protein production, E. coli expression system, Enzyme modification,
Fusion molecules, Tuberculosis diagnosis.

PL-8

Bioscience: Dry or Wet?

Prof. Dr. Naeem Rashid
School of Biological Sciences, University of the Punjab, Quaid-e-Azam Campus, Lahore, Pakistan

*Corresponding Author: nacemrashid37@hotmail.com

Abstract

Genome sequencing has provided an enormous amount of information on the primary structure and number of genes
in a particular organism. Based on the assumption that genes with high similarity encode proteins of common function,
the presence or absence of various orthologues is often used in estimating whether a specific metabolic pathway is
present or not. This approach, however, has its limitations. When an orthologue of an expected enzyme is not found,
one must identify the gene through classical biochemical and cloning methods. On the other hand, when multiple
orthologues are present on the genome, one must carefully examine each gene product in order to distinguish their
enzymatic activities or functions in the cell. These limitations, with their solutions which lead to the discovery of novel

enzymes, will be discussed during the talk.

Keywords: Genome sequencing, Orthologues, Metabolic pathway, Enzyme identification, Biochemical methods,
Novel enzymes.
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PL-9

Can Agricultural Biotechnology Mitigate Climate Change?

Prof. Dr. Javed Igbal
nstitute of Botany, University of the Punjab, Quaid-e-Azam Campus, Lahore, Pakistan
2School of Biological Sciences, University of the Punjab, Quaid-e-Azam Campus, Lahore, Pakistan

*Corresponding Author: javed.sbs@pu.edu.pk

Abstract

Pakistan ranks among ten worst climate change affected countries of the world. The major catastrophic risks emanate
from global warming, such as intensification of droughts and flooding, sea level rise and greater frequency of intense
storms and cyclones. The source of climate change is multidimensional, the major being the emission of greenhouse
gases. Climate change impacts on agriculture results on lower crop yields, more pests and disease" more wild fires,
increased soil salinity, high temperature, more flooding, more drought and increased heat stress (2021). Agriculture
biotechnology provides ways to both mitigate and enhance adaptation to environmental changes Products developed
with agriculture biotechnology may contribute to the reduction of greenhouse gas emissions, such as cover crops that
provide sustainable biofuels, fruits and vegetable with greater shelf life and reduce food waste. Ways and means are

being developed to draw excess carbon dioxide out of the atmosphere with trees and even microbes.

Keywords: Pakistan, Climate change, Greenhouse gases, Agriculture biotechnology, Adaptation, Carbon
sequestration.
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IL-1
Concurrent Removal of Hexavalent Chromium and Degradation of Azo Dyes and Plastic

by Ochrobactrum intermedium Isolated from Industrial Wastewater

Prof. Dr. Abdul Rehman
Institute of Microbiology and Molecular Genetics, University of the Punjab, Lahore 54590, Pakistan

"Corresponding Author: rehman. mmg@pu.edu.pk

Abstract

The multiple metal-resistant Gram-negative Ochrobactrum intermedium strain 1-525k was isolated from tannery
effluents, demonstrating optimal propagation at 37°C and pH 8. The minimum inhibitory concentration (MIC) test
showed that O. intermedium 1-525k could tolerate up to 30 mM Cr®", and also exhibit the ability to resist other toxic
metal ions including Pb** (11 mM), As** (3 mM), Zn?>* (17 mM), Cd** (5 mM), Cu?*" (3 mM), and Ni** (2 mM) with
the resistance order as Cr® >Zn?" >Pb*" >Cd*" >As’"/Cu?" >Ni**. O. intermedium 1-525k showed maximum
biosorption efficiency (q) of 48 mM Cr®'/g after 6 days. Chromate stress elicited pronounced production of antioxidant
enzymes such as catalase (CAT) 191%, glutathione transferase (GST) 289%, superoxide dismutase (SOD) 168%,
peroxidase (POX) 275%, and ascorbate peroxidase (APOX) (200%). Within O. intermedium 1-525k, the influence of
Cr®" stress (2 mM) did stimulate a rise in levels of GSH (589%) and non-protein thiols (112%) were measured as
compared to the control (without any Cr®" stress) which markedly nullifies Cr®" generated oxidative stress. The pilot
scale experiments utilizing original tannery effluent showed that O. intermedium 1-525k could remove 99% Cr" in 6
days. The bacterium was also able to degrade azo dyes and plastic. Thus, it could be a potential candidate to reclaim

the metal-dyes contaminated sites.

Keywords: Ochrobactrum intermedium, Metal-resistant, Biosorption, Antioxidant enzymes, Chromate stress, GSH,
Azo dyes, Plastic degradation, Environmental reclamation.

IL-2

Advances in Dengue Vaccine Research: The Pakistani Perspective

Prof. Dr. Najam-us-Sahar Sadaf Zaidi
Atta-ur-Rahman School of Applied Biosciences, National University of Science and Technology, Islamabad

"Corresponding Author: sadafzaidi@asab.nust.edu.pk

Abstract

Dengue is currently one of the most important mosquito borne viral diseases of humans worldwide. It is transmitted
through female mosquitoes, mainly Aedes aegypti and Aedes albopictus. Dengue virus (DENV) infection is a major
global public health concern, leading to about 10,000 deaths annually across over 125 countries in the world. Pakistan
is highly susceptible to epidemics of dengue because the climate is suitable for Aedes mosquitoes. Dengue affects

more than 100 countries in the tropical and subtropical world with 100—400 million infections every year. No specific
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anti-viral treatment exists, and therapy only consists of supportive care. The safety concerns of dengue vaccination
programs lead to urgent requirement of safer and more effective second-generation dengue vaccines. An epitope-based
vaccine provides more specific immune response and excludes the probable mortal effects from the use of whole viral
proteins. The key objective of these research projects is to design Dengue vaccine based on Multiple Antigen Peptide
system design for DENV-serotypes prevalent in Pakistan, also study the effect of vaccination with Multiepitope
vaccine construct on Animal model studies to evaluate the efficacy of designed vaccine. Other avenues under

exploration are mRNA-based vaccines for Dengue control.

Keywords: Dengue, vaccination, mosquito-borne diseases, epitope-based vaccine, animal model studies, mRNA
vaccines.

IL-3
Camellia sinensis Loaded Iron Oxide Nanoparticles: Synthesis, Biodistribution and

Cytotoxic Effects

Prof. Dr. Anjum Nasim Sabri
Department of Microbiology and Molecular Genetics, University of the Punjab, Lahore 54590, Pakistan

*Corresponding Author: anjum. mmg@pu.edu.pk

Abstract

Iron oxide nanoparticles due to its magnetic and dielectric properties are of particular importance in various fields of
bio nanotechnology. Camellia sinensis loaded nanoparticles were synthesized under varying conditions and
characterized by UV spectrophotometry, FTIR, XRD and SEM. Present research work was designed to check the in
vitro and in vivo bio activity, including biocompatibility and bio distribution, of iron oxide nanoparticles. Iron oxide
nanoparticles were also found to be 100% biocompatible with the erythrocytes in PBS medium and showed best
radical scavenging ability of 34%, while green tea showed 28 % and salt showed only 24 % of activity at 1000 pg/ml
concentration. The betterment in antioxidant ability of Iron nanoparticles i.e. 69 % greater than ferric chloride was
observed but was still 60% less than green tea ability. Cellular toxicity against the HCT-116 cancer cell line showed
85 % cell viability inhibition at 800 pg/ml concentration of iron NPs, showing their effective cytotoxic ability towards
cancerous cells. In vivo bio distribution of nanoparticles was studied in Rabbit model. Synthesized nanoparticles were
labelled using Technetium-99 m. The potency of iron NPs and iron salt as fertilizers was also studied which highlights
that nanoparticles itself were quite reproductive and along with the bacteria Bacillus subtilis showed best results by
increasing the plant growth up to 11% and chlorophyll content respectively. The aim of the study was to explore the
applications of iron NPs along with their toxicity profiling for further future studies that can lead to their practical
application in our daily life and to benefit the society through an easily approachable, ecofriendly and cost-effective

nanotechnology, which can be the helpful in finding new ways to cope problems in the near future.

Keywords: Iron oxide nanoparticles, Bioactivity, Antioxidant, Cytotoxicity, Bio-distribution, Nanotechnology.
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IL-4
Healthy Diet is Not Expensive, Cost Analysis of Different Diets from Major Cities of
Pakistan

Prof. Dr. M. Arif Nadeem Saqib
National Skills University, Islamabad

"Corresponding Author: arif.nadeem@nsu.edu.pk

Abstract

Unhealthy diet is one of the major risk factors for non-communicable diseases and is readily available. Over the years,
dietary behaviors changed and there is a misperception that a healthy diet is expensive. The aim of this study is to do
a cost analysis of healthy and unhealthy diets in Pakistan. This study was conducted in federal and provincial capitals
of Pakistan. Using a stratified random approach, in the first stage, three union councils (UCs) were selected from each
city and in second stage, 150 households were identified. The head of the selected household was interviewed and
data about diet intake was collected from adults using food frequency proforma. Similarly, the cost of the dietary items
was obtained from the grocery/general stores located in the selected UCs. The expenditure was assessed using the
micro-costing technique. The analysis showed an unhealthy diet was more expensive. A significant difference (p
<0.0001) was recorded in terms of expenditure on the unhealthy diet (66.5%) as compared to the healthy diet (33.5%).
This study showed that an unhealthy diet is expensive and there is a need to educate people about the importance of a

healthy diet and its cheap availability.

Keywords: Unhealthy diet, Cost analysis, Healthy diet, Dietary behaviors, Diet intake.

IL-5
Genetic Diversity in ssDNA Viruses: Deciphering the Role of Interspecies Recombination in

Speciation

Dr. Aamir Lal
"Department of Plant Medicals, College of Life Sciences, Andong National University, Andong, Korea
2Agriculture Science and Technology Research Institute, Andong National University, Andong, Korea

*Corresponding Author: aamirchaudhary43@gmail.com

Abstract

This study delves into the molecular characterization and evolutionary processes of a newly identified begomovirus,
tentatively named "Chenopodium Leaf Distortion Virus" (CLDV), found in association with Chenopodium albumin
Lahore, Pakistan.Our investigation focuses on the role of C. albumas a reservoir for ssDNA viruses, emphasizing the
emergence of novel species through recombination events. The complete sequencing and cloning of the DNA-A

genome of CLDV revealed a significant 93% sequence similarity to both rose leaf curl virus and duranta leaf curl
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virus. Notably, the virus exhibited a unique genomic composition, incorporating genetic material from diverse sources.
Employing advanced phylogenetic networks and recombination detection methods, our analysis unveiled extensive
recombination events within the viral sequences. Koch's postulates were rigorously fulfilled through the successful
infection of both C.album and Nicotiana benthamianaby the infectious clone of CLDV, confirming its pathogenic
potential. In light of these findings, we propose the name "Chenopodium Leaf Distortion Virus" (CLDV) for this
distinct ssDNA plant virus, highlighting its speciation dynamics driven by recombination. Our research contributes to
a deeper understanding of the broader trend of recombination among ssDNA viruses, with potential implications for
their evolutionary trajectories. We believe that presenting these findings at the conference will foster valuable

discussions and insights into the molecular evolution of plant viruses and their impact on diverse host plants.

Keywords: CRESS DNA virus, Begomovirus, Recombination, Evolution.

IL-6
The New Hepatitis Elimination Strategy and Repurposing of COVID-19 Infrastructure for

Hepatitis Elimination

Dr. Yasir Waheed
Pakistan Academy of Sciences, Islamabad, Pakistan
?Lebanese American University, Lebanon

*Corresponding Author: yasir waheed 199@hotmail.com

Abstract

During the last seven years, some progress is made in the fight against hepatitis. The key driver was the World Health
Organization’s hepatitis control strategy 2016-2021. However, funding commitments remain inadequate to meet the
elimination targets. Recently, the progress on hepatitis elimination targets was evaluated and the new strategy 2022-
2030 for the control of hepatitis is formulated. The strategy comprised five core areas including Hepatitis B virus
(HBV) vaccination, prevention of mother-to-child transmission of HBV, injection and blood safety, harm reduction,
and test and treatment of Hepatitis B Virus (HBV) and Hepatitis C virus (HCV). From 2015-2020, the coverage of the
third dose of HBV vaccine among children has increased from 82% to 90%, and the birth dose of HBV vaccination
has increased from 38% to 50%, with a target of 90% coverage by 2030. The proportion of blood units screened for
bloodborne diseases has increased from 89% to 95%, with a target of 100% by 2030. The number of safe needles
distributed per person who injects drugs has also increased. The number of deaths from viral hepatitis has decreased
from 1.4 million to 1.1 million per year, with a target of 0.5 million annual deaths by 2030. HBV and HCV drug prices
are reduced in 20% of the countries, and the target is to reduce drug pricing in 60% of the countries so that the
maximum number of people can obtain drugs. Approximately 30% of people living with HBV and HCV are diagnosed
and treated, and the target is to diagnose 90% of cases and treat 80% of cases by 2030. It was estimated in 2021, that
hepatitis elimination requires an investment of US $6 billion per year till 2030. Many countries with well-developed
hepatitis control programs lack the financial resources to achieve their targets. The facilities and infrastructure
developed during COVID-19 pandemic can be utilize to control hepatitis pandemic. PCR based diagnostic facility

NGEME,

94 A

@ | UMT n

n e xo°
Estd. 1990



Invited Lectures UMTCLS-23 ABSTRACTS

established for COVID-19 detection can be used for hepatitis diagnosis. COVID-19 pandemic resulted in
establishment of excellent vaccination infrastructure linked with NADRA database, which can be utilization to
increase HBV birth dose and HBV adult vaccination. COVID-19 pandemic did a behavior change towards the attitude
and perception of self-testing, which can be utilize to promote hepatitis self-testing. Telemedicine infrastructure

developed during COVID-19 can utilize to follow hepatitis patients on their diagnosis and treatment.

Keywords: Hepatitis, Elimination strategy, Vaccination, Blood safety, Treatment access, COVID-19 impact.

IL-7
The Undiagnosed Rare Disease Clinic (URDC): Ending the Diagnostic Odyssey of Patients

with Rare Genetic Diseases

Dr. Khurram Liaqat
Department of Medical and Molecular Genetics, Indiana University School of Medicine, Indianapolis, Indiana
46202, USA

*Corresponding Author: khurramliaqat89@gmail.com

Abstract

The Undiagnosed Rare Disease Clinic (URDC) established in January 2020, is a multidisciplinary collaborative
research clinic that focuses on providing genetic diagnosis for patients and families who are dealing with uncertainty
of an undiagnosed rare disease and diagnostic odyssey. Recently (September 2023), URDC has been designated as
Indiana University Diagnostic Center of Excellence as the clinical site of the Undiagnosed Disease Network (UDN).
To identify rare disease-causing variants underlying the genetic condition in our URDC cohort, the URDC team has
developed a multi-modal pipeline including in-house sequencing of genome and transcriptome by Indiana University’s
Center for Medical Genomics (CMG), Al-based variants prioritization via a customized version of Emedgene and
transcriptomics and Human Phenotype Ontology terms-based gene prioritization algorithm. Case 1: MBTPSI
(NM_003791.4) encodes Site-1 protease (SIP) is a serine protease that functions sequentially with Site-2 protease
(S2P) regulating cholesterol homeostasis and endoplasmic reticulum stress response. MBTPS! variants are associated
with Spondyloepiphyseal dysplasia, Kondo-Fu type (MIM: 618392, cataract, alopecia, oral mucosal disorder, and
psoriasis-like (CAOP) syndrome, and Silver—Russell-like syndrome (SRS). In this report, we describe a 14-year-old
female with a complex medical history including early-onset cataracts, laryngomalacia, feeding dysfunction, white
matter volume loss, inguinal hernia, joint hypermobility, retrognathia, speech delay and dysmorphic features.
Additionally, features of ectodermal dysplasia including decreased sweating, heat intolerance, dysplastic nails,
chronically dry skin, and hair growth issues were also observed. Previous testing including MECP2 sequencing, SRS
and Angelman and Prader-Willi testing, metabolic screening, CMA karyotype analysis were all negative. Exome
sequencing analysis identified compound heterozygous variants in the MBTPSI gene. The 3D modeling predicts a
slight local perturbation of the loop region in the mutant protein due to difference in interaction pattern in wild and
mutant structure of S1P. The RNA-seq analysis of splice variant showed skipping of exon 21, predicted to result in
frameshifting p. (Ser901{s28*) leading to non-sense mediated decay (NMD). To our knowledge only eight studies
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have been published that described the MBPTS-related disorders. Interestingly, we observed the ectodermal dysplasia
in the patient that further expands the phenotypic spectrum of MBTPS] gene related disorders. Of note, we have begun
the treatment with Vit.B12 and our patient’s hair has begun to grow back. This case expands our current knowledge
of this rare syndromic condition and expand the genetic and phenotypic spectrum of the MBTPS!- related disorders.
Case 2: A 15-year-old male was referred to URDC with a history of migraine, dilatation of the cerebral artery, cerebral
infarct, stroke, dysphagia, elevated hemoglobin Alc, recurrent pancreatitis and elevated sweat chloride. The whole
exome sequencing (WES) and whole genome sequencing (WGS) data was analyzed manually and by utilizing
Emedgene, an artificial intelligence (AI) based platform for genomic analysis. We found a hemizygous, non-canonical
splice site variant ¢.906+5G>A in COL4A46 (NM_001847.4) gene. Our human genetic data, coupled with in silico data
supports that COL4A6 is the most likely candidate gene for stroke, dilatation of the cerebral artery and Cerebral infarct
in the patient. We found one additional patient through gene matcher having partial phenotypic match with our patient.
The COL4A6 gene is involved in causing hearing loss and Alport syndrome but the role of COL4A6 in causing stroke,
cerebral infarct and dilatation of the cerebral artery is not well understood. To date, only study published that explained
the role of COLA46 in causing cerebral infarction and stroke. This study will expand the genetic and phenotypic
spectrum of COL4A6 gene.

Keywords: Undiagnosed Disease Network, Rare diseases, Genetic diagnosis, Genetic variants, Genetic disorders,
Genomic analysis, Phenotypic spectrum, Clinical research.

IL-8
Livestock Species Under Productive and Adaptability Pressure Under Changing Climate of
Pakistan with Focus on Yak and Camel from North to South

Dr. Tanveer Hussain
Department of Molecular Biology, Virtual University of Pakistan, Islamabad

"Corresponding Author: tanveer.hussain@vu.edu.pk

Abstract

The Global Climate Change (GCC) has become high risk concern these days as it has pushed Pakistan among top ten
badly affected countries. We have seen rapid weather changes resulting in severe rains, floods in the country. The
Livestock sector is the main contributor of agriculture sector in Pakistan however our local livestock species are under
increasing stress of productivity, adaptability and heat tolerance under GCC. The genomic studies, however, provide
us opportunities to contest with the issues being faced by our animals and genitic identification of the better productive
and adaptive animals having better genetics. Under this context we started studies on genomics of our local animals
from northern cold, moderate and southern hot regions of Pakistan. In this context we sampled the animals from cold
regions Yak (Bos grunniens) and moderate to hot regions Buffalo (Bubalus bubalis), Cattle (Bos indicus) and hot
regions Camel (Camelus dromedarius) of Pakistan. The mRNA expression pattern of Heat Shock Proteins (HSPs) and
immunity-related protein genes were studied through qRT-PCR in the PBMCs of selected breeds sampled from
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different regions in the Molecular Biology and Genomics Lab of the Virtual University of Pakistan. Differential gene
expression patterns were detected in different breeds during the study period. These studies provided an insight into
the expression pattern in various genes that may be potentially associated to improve the heat tolerance, adaptability
and production under continuously changing climates of Pakistan. There are number of opportunities for scientific

communities to explore genetics of local animal species by using modern NGS based technologies.

Keywords: Global Climate change, Heat tolerance, Production, Adaptability, Livestock, Heat shock proteins,
Immunity-related genes, qPCR, Gene expression, Pakistan.

IL-9
Early Diagnosis and Prognosis of Lung Cancer Through Liquid Biopsy Using Cell Free

Circulating Biomarkers

Dr. Muhammad Shahbaz Aslam
School of Biochemistry & Biotechnology, University of the Punjab, Lahore, Pakistan

*Corresponding Author: shahbaz.ibb@pu.edu.pk

Abstract

Lung cancer is the leading cause of cancer deaths worldwide, and the high mortality rate is predominantly related to
late diagnosis. Therefore, non-invasive early detection of lung cancer could reduce the number of patients diagnosed
with advanced disease, which is associated with a poor prognosis. A key to early detection is to identify changes at
the DNA level that predispose to carcinogenesis. But unfortunately, no blood-based DNA biomarker for lung cancer
detection has been validated for clinical use. The recently discovered free circulating DNA (fcDNA) derived from
tumor cells in plasma has attracted the attention of scientific community as a promising, non-invasive tumor ‘liquid
biopsy’ with both quantitative and qualitative significance. It offers a valuable and pragmatic substitute for surgical
resection. In recent years, raised levels of tumor-associated genetic and epigenetic changes in fcDNA have been found
in lung cancer patients. Therefore, quantification of circulating plasma DNA and the molecular characterization of
specific genetic and epigenetic changes can be a valuable tool in the screening and managing lung cancer. But research
in this context is in its very early phase and thus lacks standardized and robust procedures necessary for routine fcDNA
biomarker assessment in clinical practice. This study proposes to investigate the diagnostic accuracy of a panel of
fcDNA markers in detecting lung cancer using a highly proficient real time PCR and combined novel reference gene
selection strategy with our study collaborators. We are using different combinations of biomarkers to devise a
superlative multi-marker panel with an increased sensitivity and specificity. Our ultimate objective for this study is to
establish a blood-based screening test for lung cancer for routine clinical application in high risk individuals which

would help greatly to increase the survival rate of lung cancer patients.

Keywords: Lung cancer, Early detection, Circulating DNA, Liquid biopsy, Biomarker panel, Real-time PCR.
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IL-10

Protein Engineering Approaches for Efficient Hydrolysis of Plant Polysaccharides

Mohsin Shad and Muhammad Sajjad
School of Biological Sciences, University of the Punjab, Lahore, Pakistan

*Corresponding Author: sajjad.sbs@pu.edu.pk

Abstract

Starch is the most abundant polysaccharide, which has a significant contribution as a rich source of energy to human
nutrition. The enzymatic hydrolysis of starch requires a highly thermostable, soluble, and efficient catalytic nature of
alpha-amylase. The enzyme production through recombinant DNA technology faces challenges related to their soluble
expression, purification, thermostability and catalytic activities. Enzyme modification through protein engineering
technologies: site-directed mutagenesis, truncation and fusion with affinity/solubility tags or carbohydrate-binding
modules are the only suitable approaches to overcome the problems associated with recombinant DNA technology. In
this study, the o-amylases from two hyperthermophilic sources Methanocaldococcus jannaschii and Pyrococcus
abyssi were selected for efficient hydrolysis of plant polysaccharides. Structural and functional insights on o-amylase
from M. jannaschii and P. abyssi were computationally explored to evaluate a catalytic domain and its fusion with a
small ubiquitin-like modifier (SUMO). The recombinant proteins’ production, characterization, ligand binding studies,
and structural analysis of the cloned amylase native full gene, catalytic domains and fusion enzymes were thoroughly
analysed in this comparative study. The truncated and fusion showed 2-fold and 2.5-fold higher specific activities
(umol min-1 mg -1) than native amylase at 95°C at pH 6.0. Molecular modelling and MD simulation results showed
that the removal of the extra loop (178 residues) at the C-terminal of the catalytic domain exposed the binding and
catalytic residues near its active site, which was buried in the native enzyme. The effect of the SUMO solubility tag
has been primarily observed in the catalytic domain of P. abyssi 