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We are at the crossroads of an unprecedented transition in the way we think and do science. Because of the rapid 
progress in computer technology and electronics, we are in a better position to interrogate the microparticles and 
living cells to the entire universe through research. This symposium is designed to serve as a forum for discussion 
on topics that are related to natural sciences such as mathematics, physics, chemistry, and biological sciences. 
There will be keynote speeches on the changing landscape of natural science domain and challenges that exist in 
Nepal for catching up with the rest of the world. In addition, there will be scientific presentations on research data 
preferably that intersect more than one natural science disciplines. 
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Date/Time: 11 October 2020, 09:00 - 13:30 (Nepal Standard Time)

Room 2: https://bit.ly/33kL4oe (972 23247938)  Passcode: nrna2020

Zoom Support zoomsupport@nrna.org

Coordinators/ 
Moderators:

Dr Tara Sigdel, Associate Professor, University of California San Francisco, CA, USA and Prof Dr Narayan Adhikari, Professor, 
Tribhuvan University 

Date/Time Contributor Contribution Designation Affiliation Title of Presentation

09:00 - 11:00 S7A: Planning & Policy Introduction 

09:00 - 09:05 Session 
coordinators       Introduction to session

09:05 - 09:25 Prof Bhadra 
Man Tuladhar Keynote Speech Former 

Registrar
Kathmandu 
University Science, Technology, and Society

09:25 - 09:45 Prof Dr Dharma 
K Baskota Keynote Speech Vice Chancellor Tribhuvan University

Changing Landscape of Natural Science 
Education in Nepal and Challenges for 
Catching up with Rest of the World

09:45 - 10:05 Dr Giridhari
Sharma Paudel Keynote Speech Vice Chairman Planning Commission 

Gandaki Pradesh
Changing Landscape of Science and 
Technology Education in Nepal 

10:05 - 10:25 Prof Dr Nanda 
Singh Keynote Speech Vice Chancellor Mid-Western 

University Nepal

Nepal as a Biological Goldmine should be 
Converted into a Prosperous Nation with 
Disruptive Science and Technology (S&T) 
Policy

10:25 - 11:00 Panel 
discussion        

  Dr Rameshwar 
Adhikari Panelist Director

Research Centre for 
Applied Science and 
Technology (RECAST)

 

  Dr Suresh 
Dhungel Panelist Spokesperson

Nepal Academy 
of Science and 
Technology (NAST)

 

  Dr Rajani Malla Panelist Professor Tribhuvan University  

11:00 - 11:30 Break        

11:30 - 13:30 S7B -Contributed Talks 

11:30 - 11:40 Dr Achyut 
Adhikari

Contributed 
Talk Asst. Professor Tribhuvan University Natural Products a Potential Source for the 

Sustainable Development of Nepal

11:40 - 11:50 Prof Dr Bhadra 
Pokharel

Contributed 
Talk Professor Tribhuvan University

Evidence of Reentrant Relaxor Ferroelectric 
Phase transitions in Antiferroelectric Based 
Perovskites for Energy Storage Devices

11:50 - 12:00 Dr Bhanu 
Neupane

Contributed 
Talk Asst. Professor Tribhuvan University Importance of Smartphone Based Microscopic 

Systems in Resource Limited Settings
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Date/Time Contributor Contribution Designation Affiliation Title of Presentation

12:00 - 12:10 Dr Bikash 
Shakya

Contributed 
Talk Scientist Stanford University, 

CA, USA
Deciphering the Role of Erythrocyte CD55 in  
Plasmodium Falciparum Invasion

12:10 - 12:20 Dr Ghanshyam 
Bhatt

Contributed 
Talk

Associate 
Professor 

Tenesse State 
University Mathematics in Compressed Sensing

12:20 - 12:30 Dr Rajani Malla Contributed 
Talk Professor Tribhuvan University Bacteriophage: A Potential Game Changer for 

21st Century Antibiotic Resistance Crisis

12:30 - 12:40 Dr Rajendra 
Pangeni

Contributed 
Talk

Research 
Scientist

City of Hope, Los 
Angeles, CA, USA

Transforming Academic Institutions in 
Nepal into the Research Driven Academic 
Environment to Promote Research in 
Biomedicine

12:40 - 12:50 Dr Rameshwar 
Pandit

Contributed 
Talk  

Sungkyunkwan 
University, Suwon, S. 
Korea

Custom Synthesis: A Requisite for Cutting-
Edge Research in Organic Chemistry

12:50 - 13:30
Panel 
Discussion and 
Q&A 

       

  Dr Rameshwar 
Adhikari Panelist Director

Research Centre for 
Applied Science and 
Technology (RECAST)

 

  Dr Suresh 
Dhungel Panelist Spokesperson

Nepal Academy 
of Science and 
Technology (NAST)

 

  Dr Rajani Malla Panelist Professor Tribhuvan University  

  Dr Tara Sigdel Panelist Associate 
Professor

University of 
California San 
Francisco, CA, USA

 

  Dr Narayan 
Adhikari Panelist Professor Tribhuvan University  

ICC 
Representative Hom Pandey  Vote of thanks

Oceania 
Regional 
Coordinator

NRNA  
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Abstracts 

Dharma Kanta Baskota
Tribhuvan University

Changing Landscape of Natural Science Education in Nepal 
and Challenges for Catching up with Rest of the World.

Existence of natural science could be expected from the time, whenever creation of earth along with initiation of living being 
in our planet started. But study of natural science started quite late, in different part of our planet during different time 
period(various civilizations) like: Mesopotamia, ancient Egypt, China, Greek, Roman and Indus valley civilization. Likewise, 
formal natural science education started even late and all disciplines of natural sciences crossed their different milestone of 
development. Now biology, physics, chemistry and astronomy are in the advance phase of development like   “genetic study”, 
quantum physics/ robotics, molecular chemistry and space science respectively.

If we recall our ancient holly books, we can easily presume that, at that time natural science of our part of the world was 
much more developed in comparison to other parts. Typical examples of these development were “Pushpak Biman” (aircraft 
faster than today’s concord aircraft), “Setubanda” (bridge) built on top of sea in Ramesworam, successful transplantation of an 
elephant’s head on body of Ganesh,  unconscious people could be recovered after taking of herbal medicinal plants of Himalayas. 

Now we are gradually recovering the natural science education in Nepal after establishment of Tribhuvan University by 
incorporating modern teaching methodology, research and innovation in natural sciences.  We have to appeal Government of 
Nepal, to increase funds for attracting brilliant students in this field, providing good platform for research and innovations and 
apply the research outcomes for national development and welfare of the people, so that we can also catch up development of 
natural sciences with rest of the world.
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 Giridhari Sharma Paudel
Planning Commission Gandaki Pradesh

Main objective of this study is to highlight on changing landscape of science and technology education in higher secondary 
school and university in Nepal.  Information for this study was collected from Economic Survey of Nepal, Flash Education 
Report and key informant interview.  A transformation from general education to science and technology based education 
is on high demand in Nepal for achieving the ambitious national goal of prosperity by 2043. However, supply of science and 
technology education is creeping gradually because most of the university, college and school in Nepal were established during 
literacy period between 1951-2015. Main intent of universities, colleges and higher secondary schools was to produce teacher, 
administrator, security personnel and little attention was given for technician and entrepreneur required for industrialization 
and economic transformation of the country. The number of students enrolled in universities in science and technology and 
technical subjects increased by 201 and 508 percent respectively between 2003/2004 and 2018/2019. However, net sheer of 
students in science and technology in total university students increased marginally from 9.6 percent to 12 percent during 
this period. Similarly, the share of students in technical subjects in total university students increased from 17 to 26.1 percent 
during last 15-year period. The share of students enrolled in science in total students in higher secondary school (Grade 11 and 
12) is just 15 percent. The national plan to transform Nepal from the least developed country to developing country by 2022, 
middle income country by 2030 and developed country by 2043 demand reorientation of education system and give adequate 
emphasis for science and technology subjects in secondary school and university. Upgradation and modernization of community 
secondary school, as a source of potential student supplier, is essential for increasing student in science and technology subjects 
in university. Refinancing to upgrade science lab, class room, teacher training and revision of curriculum is equally important. 

Changing Landscape of Science 
and Technology Education in Nepal 
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Nanda Bahadur Singh
Mid-Western University, Nepal

Bhadra Man Tuladhar
Former Registrar, Kathmandu University

Bikash Shakya and Elizabeth Egan
Department of Pediatrics, Stanford University, CA, USA

This presentation is on the role of Science and Technology in Society. It starts with some quotes on Science from different 
personalities. Then it deals with the application of Science and Technology to Development.  The Science and Technology Policy 
of Nepal is presented. The conditions for the effective application for science and technology in development is discussed. 
Institutions dealing with research in science and technology is described. The presentation concludes with the quote on Society 
by A. P. J. Abdul Kalam “Man needs his difficulties because they are necessary to enjoy success”.

During erythrocyte invasion, Plasmodium falciparum relies on both host and parasite factors to ensure attachment, entry, and 
internalization. Previ-ously, an RNAi screen for host determinants of P. falciparum invasion identified CD55 as essential for in-
vasion. However, the molecular function of CD55 during invasion and how it interfaces with other events and factors known to 
mediate this complex process are unknown. We sought to study the function of erythrocyte CD55 in the multistep invasion by 
P. fal-ciparum. We generated isogenic CD55-null and control erythrocytes from primary hematopoietic stem cells using CRISPR/
Cas9 and ex-vivo erythropoiesis. P. falciparum invasion was markedly reduced in the CD55-null cRBCs as compared to isogenic 
controls, confirming the requirement for CD55 during invasion. We further characterized the role of CD55 in the invasion, using 
antibody-based inhibition, immunofluorescence and live cell imaging.

Nepal as a Biological Goldmine should be Converted into a Prosperous 
Nation with Disruptive Science and Technology (S&T) Policy

Science, Technology and Society

Deciphering the Role of Erythrocyte CD55 in Plasmodium Falciparum Invasion

Nepal is a land of biological goldmine which should be converted into a prosperous nation by formulating and  implementing 
a disruptive Science and Technology (S&T) policy. Nepal can never be transferred into a prosperous nation without allocating a 
substantial amount of Research and Development (R &D)  budget in Nepal's national priority. 

The immense possibility of an applied example will be demonstrated with the research outcomes of the the ethno-genomics as 
a representative icon of Nepal's biological gold mines.
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Rajendra Prasad Pangeni1, Tara Sigdel2

1 Department of Surgery, City of Hope National Medical Center, Duarte, CA and 
2 Department of Surgery, University of San Francisco & San Francisco, CA

Bhanu B. Neupane
Central Department of Chemistry, Tribhuvan University, Nepal

An imaging system helps to visualize small specimen or the details within the larger specimens which are not visible to naked 
eyes. In recent years, smartphone microscopic systems are being explored as an affordable alternative to image and/or quantify 
specimens of few micrometer to few tenths of micrometer. In this talk, I will provide a brief overview of such systems and 
discuss the specific applications of the system: a) in detection and quantification of (oo)cyst in vegetable samples, and b) in 
characterization of micro-porous and fibrous materials such as cloth facemask. 

Keywords: Imaging system, Smartphone microscope, Facemask, (oo)cyst    

Transforming Academic Institutions in Nepal into the 
Research Driven Academic Environment to Promote 
Research in Biomedicine

Importance of Smartphone Based Microscopic 
Systems in Resource Limited Settings

Biomedical research makes a crucial backbone in shaping public health and individualized treatment in developed world. 
Therefore, biomedical research in Universities, hospitals and higher education institutions guide government to provide a level 
of directions to public health system of a country. However, in Nepal, academic institutions, Universities and hospitals lack 
research in biomedicine and other related disciplines. Recently, a number of research institutions have been established Nepal 
that have secured international funding to pursue research. It is a high time to transform well-established higher education 
institutions of Nepal into a research-driven academic environment, in order to maintain continuous funding and to train young 
generation in biomedicine. In order to fill up this gap of research need and Nepal’s current status of research in Biomedicine, a 
group of Nepalese researchers have come up together to build up an institution to carry out research driven academic activities 
in semi-urban area with support from Local/province government and community.  

Keywords: Biomedical research, Higher education, Funding, Research-driven, institution, government
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Achyut Adhikari
Central Department of Chemistry, Tribhuvan Uniersity, Kirtipur, Kathmandu, Nepal

Natural Products a Potential Source for the Sustainable 
Development of Nepal

Although Nepal is a small country it has a huge diversity of plant species because of its enormous range of habitats. According to 
the report of Royal Botanic Garden Edinburgh UK over 7000 species of vascular plants are found in Nepal, among them 300 are 
endemic (only found in Nepal).  Nepal rises from subtropical lowland forests only 60 m above sea level to the alpine vegetation 
of its high mountains. More than 700 species of medicinal plants grow wildly and a vast number is yet to be explored. The 
microbial flora of the country has not been explored yet. This nature’s gift would be a good income source for the country if we 
develop and market it properly.

Herbal products is a growing business with exponential increasing and the total herbal products market is estimated to be US $ 100 
billion and expected to grow US $ 5 trillion by 2050. Similarly, the global market for essential/aromatic oil is US$ 6 billion. Now the 
practice of using dietary supplements and herbal remedies is on the rise even in the developed parts of the world such as USA and 
Europe.

From Nepal we are exporting herbal products mostly in the raw form, therefore not getting a good price. We should export 
refined and standardized products and for this purpose increase of research on medicinal plants is an immediate need.  This talk 
will focus on the medicinal importance of some of the famous medicinal plants and spices of Nepal, and steps to do for the value 
addition of herbal products and essential oils for the export in the international market.  
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Rajani Malla
Central Department of Biotechnology, Tribhuvan University

The worldwide emergence of multidrug-resistant bacteria is one of the greatest challenges to public health globally. Klebsiella 
pneumoniae is one of the multidrug-resistant pathogens that cannot be treated with fourth generation cephalosporins that 
causes a variety of nosocomial infections and leads to high morbidity and mortality. Phage therapy – application of lytic 
phage to kill pathogenic bacteria – is increasingly considered as one of the promising alternatives in current antibiotic crisis. 
For successful application of phage in therapy, the phage candidate must be both well-characterized and must have proven 
therapeutic efficiency. In this study, pharmacokinetics and pharmacodynamics of a novel lytic phage KP_Pokalde_002 were 
evaluated using K. pneumoniae infection model. 

Results
Kp_Pokalde_002 is an icosahedral phage with prominent capsid and a short tail. Complete genome sequence analysis revealed 
that the phage is strictly lytic and belongs to the Podoviridae family (T7-like viruses). The genome was free from any virulent and 
antibiotic-resistant genes. The survival rate of the mice was found to be 100% when treated via the IP route in the simultaneous 
and 1 hr. delayed treatment group. However, survivability was decreased to 40% with the oral route. Interestingly, 80% of 
survival was recorded in the 24hrs. pre-phage administrated group. There was a significant reduction of bacterial load, pro-
inflammatory cytokines, and to a lesser extent of lung inflammation as compared to the untreated group. The maximum phage 
count in the mouse body was found at 4 hrs. and 8 hrs., when administrated via the IP and an oral route respectively. Similarly, 
the half-life of the phage in the mice ranged from 3.3 to 4hrs. via the IP route and 4.2 to 5.1hr. via the oral route.

Conclusion
Phage Kp_Pokalde_002 effectively increases the survival of the infected animals. The results strongly suggest that the phage 
Kp_Pokalde_002 can be considered as a potential therapeutic candidate for future phage therapy.

Bacteriophage: A potential Game Changer for 
21st Century Antibiotic Resistance Crisis
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Bhadra P. Pokharel
Materials Science and Engineering Program, Applied Sciences & Chemical Engineering Department,
Pulchowk Campus, Institute of Engineering, Pulchowk, Nepal

Ghanshyam Bhatt
Tennessee State University, Nashville, TN

Rameshwar Pandit
Department of Chemistry, Sungkyunkwan University, Suwon, Korea

The compressed sensing is a technique of compressing the data at acquisition. This is useful when a signal is sparse. For such a 
signal only a small number of measurements (far less than actually required in principle) are enough to reconstruct it.  In this talk 
we will talk about the mathematical theory of compressed sensing and associated mathematical challenges. 

Currently research in organic chemistry has become multi-dimensional since it covers invention and investigation of reactions 
at the interface of organic chemistry with biology, medicine, nanotechnology, material sciences. The design and synthesis of 
macromolecules, bioactive molecules and drug candidates (Remdesivir) also belong to research in organic chemistry. While 
the scientists in this field are deploying advanced technologies to offer solutions through cutting-edge research in organic 
chemistry, custom synthesis provides several reagents from small scale to bulk quantities of chemicals, catalysts, materials for 
organic electronics, standard solutions, polymer etc as feed stock to promote smooth operation of investigation process.

Evidence of Reentrant Relaxor Ferroelectric Phase 
transitions in Antiferroelectric Based Perovskites for 
Energy Storage Devices

Mathematics in Compressed Sensing

Custom Synthesis: a Requisite for Cutting-edge 
Research in Organic Chemistry

A novel (Pb1-xBax) ZrO3 (PBZ) ceramics system with compositions x>0.30 exhibit a reentrant relaxor ferroelectric phase 
transition in an antiferroelectric-based perovskite is presented. Dielectric measurement has confirmed that the imaginary part 
of the dielectric constant for the reentrant phase is nearly frequency independent below a freezing temperature. The reentrant 
behavior could be scaled to a phenomenological equation involving the Vogel-Fulcher relationship. These results were further 
complemented by the polarization measurements. The PBZ samples were fabricated using a semi-wet synthetic route involving 
a solid-state thermochemical reaction. We believe this unusual phase transition sequence in PBZ materials would be highly 
useful in perovskite solar cells and high density data storage devices. 

Keywords: dielectric; ferroelectric; PbZrO3; reentrant; solar cell; superparaelectric; supercapacitor, Vogel-Fulcher.


