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Editor’s Note 

 

As a part of its different activities, Nepalese Student Association at New Mexico State 

University organizes annual conference to enhance the educational, cultural, technological, 

scientific and public health in collaboration with Nepalese and other scholars, researchers and 

students. The annual conference organized by NeSA is becoming one the major event and 

getting enormous public attention around the campus and the Nepalese community around the 

globe. This year the theme of the conference is Strategic Partnership between Diaspora and 

Homeland. The goal of the conference is to contribute to change the concept of people on 

diaspora and its possible use for the development of the country. Economically Nepal is not 

comparable with many developed country including its neighbors India and China. Myriad 

numbers of youths is leaving country every day in search of job and other better opportunities. 

The remittance is being one of the pillar of economy of Nepal beside other few resources like 

tourism, medicinal plants and hydropower. We discussed the other possibility of using the 

diaspora and what would be the major field of target for radical change in the economy of the 

country. We discussed the food safety and health issues. Besides that speakers raises the issues 

like challenges in the scientific research in Nepal. Nepal has its huge water resources and is 

partly utilized in hydropower which could be the good target for the investment.  I totally do 

believe our willingness to share and collaborate on Homelands, social, cultural, and political 

issues as expressed in the conference will certainly contribute to our Homeland in significant 

ways. Also our extensive interactions on international experiences and challenges will help us 

understand complexity of ever increasing globalized world. This conference has captured these 

important issues of our time and I believe that this conference proceeding will highlight and help 

to resolve some of the important sociopolitical and academic issues of Nepalese Diaspora. 

Finally, I would like to take this opportunity to thank our keynote speaker Dr. Gyanu 

Lamichhane, Assistant Professor, John Hopkins University, for sharing his valuable time and 

experience on Strategic Partnership between Diaspora and Homeland. I would also like to thank 

all the presenters, participants and volunteers for their time and effort to make this conference a 

success. 

Thank You  

Rishi Ram Sapkota 

Editor and Director,  

Academic Affairs  

Nepalese Students Association 

New Mexico State University 
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Presidents Message 

 

It is a matter of pleasure and pride for me, on behalf of Nepalese Students Association (NeSA), 

to present the Proceedings of the Seventh International Conference organized at New Mexico 

State University (NMSU) on the theme of “Strategic Partnership between Diaspora and 

Homeland”. As a president of NeSA, it is satisfying to see that 7th edition of the annual 

conference has been successfully concluded on a very important topic at present context.  

It is my privilege to inform that NeSA has been a very active students’ association from the 

period of its inception. NeSA has grown from a small nucleus just a few years ago to a 

prominent organization in the university which is carrying out significant programs. The 

association has been organizing various events on its own and together with the university to 

enhance the student’s experience at NMSU, which is eventually adding the bricks on academic, 

scientific, social, cultural and technological aspect of student’s life to take it to greater heights. 

As an annual event, NeSA organizes the international conference on paramount theme topics. 

Without being an exception, NeSA organized a conference on the theme “Strategic Partnership 

between Diaspora and Homeland”. The principal motivation of the conference is to bring the 

Nepalese diaspora and international community together and share a platform where discussions 

can be made to identify the possibilities for development of the both homeland and hostland 

through the partnership between these two. In addition to that, it also aims to build the 

motivation in diaspora communities for the overall development of homeland even while 

pursuing their career in host land.  

I believe that this conference has been a best platform to churn the ideas and experiences of 

diaspora community on the discussion table to identify the possibilities of strategic alliance 

between the host country and home country through diaspora community. I too believe that the 

challenges and the opportunities identified during the conference will be a guiding light for all 

the diaspora community to drive their motive towards the development of the home country.  

Our annual conference have dealt with remarkably imperative and sensitive issues and will 

continue to do so. The theme on the important and sensitive issues has given us the means to 

invite many dignitaries as a guest speaker in the conference.  As a president of NeSA, I would 

like to take an opportunity to thank Dr. Gyanu Lamichhane, Assistant Professor, Division of 

Infectious Diseases, Johns Hopkin School of Medicine for sharing his valuable opinions, time 

and experience as a keynote speaker on the theme. I extend my gratitude to our guest speakers 

Dr. Madan Raj Poudel, Dr. Doleswar Bhandari (UNM), Dr. Paras Mandal (University of Texas 

at El Paso), Dr. Steven Archambaul (NMSU), Dr. Ramesh Giri (UNM), and Dr. Basant Giri 

(Young Scientist, Nepal) for sharing their knowledge, views and experiences on the topic 

without which the conference would not have been fruitful. Lastly, I would like to thank all the 

office bearers, members of NeSA, participants and volunteers to conclude this conference with a 



vii 

 

huge success. I am also thankful to ASNMSU, chemistry department, math department, provost 

office and dean’s office for the funding they have provided without which we would not be able 

to bring this conference. Without the consistence help, effort and dedication of them, the 

conference would not have been concluded successfully.  

Thank You 

Rajan Koirala 
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Keynote Speaker 

Gyanu Lamichhane, PhD 

Johns Hopkin School of Medicine 

Assistant Professor, Division of Infectious Diseases 

lamichhane@jhu.edu 

 

Gyanu Lamichhane originates from Chitwan, Nepal. He did his Bachelors in Chemistry from 

Wabash College, Indiana, and graduated Magna Cum Laude in 1996 after his high school 

education form Budhanilkantha School, Kathmandu. In 11th grade, his grandfather passed away 

after losing a battle with chronic multi-drug resistant TB. Since this event, Lamichhane set his 

sight on working to understand this disease with the aim to develop better cures. After his BS 

from Indiana, he moved to the Johns Hopkins University School of Medicine and completed his 

PhD degree in 2004 in molecular medicine. Then he worked as a post-doctoral trainee in Johns 

Hopkins University, Center for TB Research in 2005. In 2006 he started his career as instructor 

in medicine in the Johns Hopkins University and since 2006 he started his independent research 

career as Assistant professor in the same university. In the recognition of his ideas and work, 

National Institute of Health honored Dr. Lamichhane with the coveted New Innovator Award-

2011 on September 19 along with a direct funding of $1.5 million. Dr. Lamichhane’s research 

group was the first to discover and demonstrate that LD-transpeptidases are required for growth 

and virulence of Mtb (Mycobacterium tuberculosis). This study was accepted as landmark 

http://dev4.cms.hopkinsmedicine.org/fck25/fckeditor/editor/plugins/seplugin/lamichhane@jhu.edu
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achievement as for the first time they demonstrated a non-classical pathway for synthesis of 

peptidoglycan. Dr. Lamichhane is an energetic young researcher and would be a very capable 

candidate for the health education and other health related issues for south Asia especially in the 

field of TB because TB (drug resistant TB bacteria) is one of the serious problem of this part of 

the world. He has some projects that he wants to work with in Nepal but he did not disclose to us 

at this time.  

You can see his presentation on:  

 

 

Guest Speaker 

Madan Raj Poudel, PhD 

1736 Camino Del Sol 

Gallup, NM 87301 

 

Dr. Madan Raj Poudel is continuing his professional works as a senior health administrator, 

planner, researcher, and evaluator. He has 30+ years of work experience in the areas of health 

and public health with proven ability and skills in decision-making, project management, 

creative problem solving, grant writing and grant reviewing.  During this period he has hold 

several key positions such as health director, health service administrator, program director, 

program manager, health planner, research director, training director and evaluator. Dr. Poudel is 

a certified grant writer and certified grant reviewer. He has written 120+ grants mostly in the 

field of health and public health areas and over 50% of them were funded. He has earned a Ph.D. 

and two master’s degrees in the areas of health and education planning and administration. He 

also has received advance training in many planning and management related areas. During mid 

70s and early 80s, Dr. Poudel was employed by the Family Planning and MCH Project and 

Integrated Community Health Pilot Project in Nepal. The successful completion of the 

Bara/Kaski Integrated Community Health Pilot Project initiated the establishment of Public 

Health infrastructure/offices in all 75 districts in Nepal. Since 1992 till 2013, he was employed 
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by the Navajo Tribal Health Department, Window Rock, Arizona. Dr. Poudel is currently 

working as a public health consultant/grant writer for the Fort Defiance Indian Hospital Board, 

Fort Defiance, Arizona.Professionally, Dr. Poudel has served as a public health consultant to 

many international, national regional and local organizations and committees such as World 

Health Organization, United Nations Fund for Population Activities, Canadian International 

Development Agency, Tribhuvan University (Nepal), University of Arizona - Rural Health 

Office, SAMHSA, NIH, Dine Center for Substance Abuse Treatment Policy Steering 

Committee, Navajo Nation Community Assessment Support Team, Navajo Health Care Design 

Team, Navajo Welfare Reform Team, Office of Cultural Opportunity (UNM), Local 

Empowerment Planning Taskforce, Managed Health Care Task force, Navajo Nation Data 

Resource Center, National Public Health Accreditation Advisory Committee, and National 

Health Research Advisory Committee. Dr. Poudel received many awards, recognitions, honors, 

and scholarships for his academic excellence and outstanding job performance. Dr. Poudel is the 

author and co-authors of over 150 published and unpublished books, articles, manuals, grants, 

reports, profiles and other publications. 

You can visit his presentation on the link below: 

 

 

Guest Speaker 

Doleswar Bhandari, PhD 

University of New Mexico 

Research Scientist, Bureau of Business and Economic Research 

NMSU Student Ambassador Program: Linking Higher Education with 

Employers 
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Dr. Doleswar Bhandari has been working at the University of New Mexico's (UNM) Bureau of 

Business and Economic Research (BBER) since July 2008. His research focus has been 

economic impact analysis, economic modeling, statistical analysis and health related studies. At 

BBER he has been involved in various projects related to economic and fiscal impact analyses, 

econometric and statistical analyses, conducting surveys and analyzing survey data. After joining 

BBER, Dr.Bhandari has conducted research for a number of federal, state, local and private 

agencies including New Mexico Office of Recovery and Reinvestment, Los Alamos National 

Lab, Air Force Research Lab, New Mexico Breastfeeding Task Force, New Mexico Mortgage 

Finance Authority, University of New Mexico, Albuquerque Public Schools, Bernalillo County, 

the City of Albuquerque, City of Las Cruces, Santa Fe County, New Mexico Loan Fund, New 

Mexico Highlands University and Federal Highway Administration. Dr.Bhandari is a part-time 

faculty in the Department of Economics at UNM. He teaches regional and urban economics, 

introductory macroeconomics, microeconomics, and econometrics. 

Dr. Bhandari has a unique mix of expertise in regional economics, participatory development, 

statistical analysis, and business management. He has expertise in statistical and econometric 

tool kits including economic forecasting, spatial econometrics, simultaneous equation modeling, 

factor analysis, qualitative and limited dependent variable technique, multivariate analysis, linear 

mixed modeling, non-linear modeling, analysis of variance (ANOVA), and panel data and time 

series analysis. He has 10 years of experience working with SAS programming to manipulate, 

summarize, and produce reports from multiple large, complex data sets and conducting 

econometric analysis. He is also familiar with other econometric and statistical package 

including R, Geoda and SPSS. 

Before joining BBER, Dr.Bhandari earned his PhD in Agricultural Economics at the University 

of Missouri, Columbia. He obtained a double master's degree in Agricultural Economics from 

Louisiana State University, Baton Rouge and Master of Management in Agribusiness 

Management from the University of Philippines, Los Banos.   

You can visit his presentation on the following link: 
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Guest Speaker 

Paras Mandal, PhD, SMIEEE  

University of Texas at El Paso 

Assistant Professor, Department of Electrical & Computer Engineering 

Director, Power & Renewable Energy Systems (PRES) Lab 

NEPALESE ELECTRIC POWER SECTOR: A BURDEN BEYOND 

BEARING 

pmandal@utep.edu 

http://ee.utep.edu/mandal 

 

Dr. Mandal was born in Kathmandu, Nepal. He is currently working as an Assistant Professor of 

Electrical and Computer Engineering and a director of Power & Renewable Energy Systems 

(PRES) Lab at the University of Texas at El Paso (UTEP) since 2011. He received his Ph.D. 

degree (power system) from the University of the Ryukyus, Japan in 2005, Master degree in 

Energy Economics and Planning from Asian Institute of Technology, Thailand, and Bachelor 

degree in Electrical and Electronics Engineering from Kuvempu University, India. In the past, he 

worked as a JSPS Postdoctoral Fellow at University of the Ryukyus; Research Professor at 

Yonsei University, South Korea; Research Fellow at University of Tasmania, Australia; and 

Postdoctoral Research Fellow at University of Calgary and University of New Brunswick, 

Canada. His research interests include intelligent energy forecasting and optimization, power 

system operations and markets, wind and solar energy resources, energy storage systems, smart 

grid/micro grid, and intelligent systems applications to power and renewable energy systems. Dr. 

Mandal a Senior Member of IEEE and a Secretary of IEEE Power & Energy Education 

Committee (PEEC) - Life Long Learning Subcommittee (LLLSC). He is also a Member of other 

mailto:pmandal@utep.edu
http://ee.utep.edu/mandal
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subcommittees of IEEE, such as Power System Operation Committee - Electricity Market 

Economics subcommittee; Power System Analysis, Computing, and Economics Committee - 

Intelligent Systems Subcommittee working group on modern heuristic optimization. Dr. Mandal 

is a recipient of several awards including the best paper award by IEEE Industry Applications 

Society and Young Engineer award by the Institute of Electrical Engineers of Japan. He is a 

reviewer of different scientific journals and conferences, and an author of several technical 

publications. 

His presentation and the extended abstract is not available due to some conflict of interest. 

 

Guest Speaker 

Steven Archambault, PhD 

Assistant Professor 

Department of Agricultural Economics and Agricultural Business 

New Mexico State University 

sarchamb@nmsu.edu 

 

Steven Archambault is an Assistant Professor in the Department of Agricultural Economics and 

Agricultural Business at New Mexico State University. He has a BS in Biology, MS in 

Environmental Management and Policy, and a PhD in Economics from the University of New 

Mexico. 

His expertise is in the fields of: Natural Resources and Environmental Economics, Development 

Economics, and International Trade and Finance. His research interests include food security, 

renewable energy, water resources, sustainable development, valuation of ecosystem services, role 

mailto:sarchamb@nmsu.edu
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of technology in development, microfinance, and foreign direct investment. He is proficient in 

econometric analysis, household survey development, spatial analysis (using GIS tools), and 

constrained optimization. 

Dr. Archambault has authored academic articles appearing in several international journals, and has 

written numerous social science articles published in reference texts. He has experience studying 

and working in several countries outside of the United States including Sweden, Uganda, the 

Federated States of Micronesia, and Italy. He has worked with international agencies, including the 

United Nations World Food Program.  

 

Guest Speaker 

Ramesh Giri, PhD 

Assistant Professor 

Department of Chemistry and Chemical Biology 

University of New Mexico 

Copper-Catalyzed Cross-Couplings for Carbon-Carbon Bond Formation 

 

Dr. Giri was born in Chitwan, Nepal and graduated from Tribhuvan University (Nepal) with an 

MSc in Organic Chemistry in 2000 under the supervision of Prof. S. M. Tuladhar. He received 

his MPhil in Bioorganic Chemistry in 2003 from the University of Cambridge (UK) with Prof. J. 

B. Spencer. He earned his PhD in Chemistry from one of the best research institute in the field of 

chemistry; the Scripps Research Institute in 2009 with Prof. Jin-Quan Yu, where he studied Pd-

catalyzed C-H functionalization. He did his postdoctoral research with Prof. John F. Hartwig at 



xviii 

 

UC Berkeley. In 2012, he joined the faculty of the Department of Chemistry and Chemical 

Biology at the University of New Mexico as an Assistant Professor. As a young researcher, Dr. 

Giri has a great potential which can be directly or indirectly helpful for the Nepalese diaspora. 

Dr. Giri has published more than 30 publication on various peer reviewed journals. 

 

Guest Speaker 

Basant Giri, PhD 

Center for Analytical Sciences 

Kathmandu Institute of Applied Sciences 

A young scientist’s perspective on 

Challenges and Opportunities of Scientific Research in Nepal 

 

 

 

 

 

Dr. Giri completed his PhD in analytical chemistry from University of Wyoming, WY, USA. At 

present, he is a scientist at the Center for Analytical Sciences, Kathmandu Institute of Applied 

Sciences, Kathmandu, Nepal. Currently, he is working towards developing low-cost and easy to 

use miniaturized analytical methods (e.g., paper-analytical devices) for various applications that 

are especially appropriate in resource limited settings. His previous research involved the 

fabrication of glass microfluidic devices for highly sensitive enzyme-linked immunosorbent 

assays. Dr. Giri has published several high impact research papers in peer-reviewed journals.  

You can visit his presentation on the following link: 
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Scholarship Endowment Fund for Marginalized and Socioeconomically 

Disadvantaged Girls in remote Dolakha of Nepal 

Menuka Karki, PhD Candidate, New Mexico State University 

Introduction  

Nepal is an agricultural country and about two-thirds of its people are dependent on 

agriculture for their livelihood, income and employment. Poverty in Nepal is deeply rooted and 

closely one-third of the people below the poverty line (Nepal Government Finance Report, 

2007). Poverty level is further exacerbated by the low literacy rate of people in remote areas. Out 

of 215 countries in the literacy chart, Nepal ranks 194th position which depicts the appalling 

situation of education and literacy in the country (World Factbook, 2014). There are many 

districts which lacks basic infrastructure for quality education (Non Formal Education Nepal 

Report). CIA World Fact book in 2015 estimated that out of 30 million people, the total literate 

rate in Nepal in 2015 is 63.9% in which male population is reported to be 76.4% and female 

53.1%. This indicates that about 50% of the girls or women in Nepal still continue to be deprived 

of education. Most of the families of remote Nepal, provide better education to son based on the 

belief that when a son is educated, he would look after his elderly parents. However, a daughter 

is neglected for education because she has to marry and go to a new family. This situation is not 

different in many districts including Dolakha. 

Dolakha district is not that far from the capital, Kathmandu. Yet is lacks many facilities, 

and do not have well established schools. UNESCO in 2013 reported that the district has not 

achieved its goal in education sector. According to the national Census of 2010, although being 

close to the capital, there are about 40% children that are deprived of primary education. The 
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situation is worse in many village developmental center (VDCs) among which Hawa VDC is one 

of poorly resourced VCD in the district.  

Hawa VDC has nine wards and the current project is based on VDC ward no 1. This 

VDC has a total population of 357 and close to half of the population are kids. Only one school 

serve the whole locality but it lacks both instructors and resources to run the program efficiently. 

One hundred and forty student are registered for the school but one-thirds of the students are 

absent on average. Not all parents are able to send their kids to the school as they do not have 

resources to buy accessories to their children such as stationaries and uniforms. The key reasons 

behind this are poor economic status and marginalization. Majority of the people are of middle, 

lower and backward class and do not have enough funds for their kids.  

Parents are not motivated to send their daughters to school because they contribute at 

least 50% more labor than boys and are made to do household chores. Socio-cultural beliefs and 

practices also prohibit girls’ form getting education as opposed to boys. Most girls are the 

victims of the prejudiced values and norms that are deeply engrained within the society. Some 

practices such as early marriage, preferential treatment of the male child, perceived dubious 

benefits of educating girls, the traditional view of girls as someone else’s property have 

deprived  from getting education. Additionally, untouchability and caste system has influences 

non-enrollment or withdrawal of ‘untouchable’ or ‘Dalits’ girls from the school. Untouchability 

or Marginalization is still rampant in some parts of this areas like Hawa VDC where majority of 

people are from Dalit caste.  

In order to create a literate population, girls’ education should be prioritized especially 

among the marginalized, poverty-stricken and underserved community. As it is said that “if you 

educate a man, you educate an individual, if you educate a woman, you educate the whole family 



 

3 

 

or the generations”, similarly one can easily visualize the fact that when girls or women are 

educated, they would teach the knowledge to their kids, then these kids would be educated and 

they would teach their kids and the tradition follows whereby generations of the family becomes 

educated. Moreover, educating girls is the most powerful and effective way to address global 

poverty. Empowering women is the best way to bring faster, effective and long-term.  

 

Project Objectives 

The main purpose of the project is to support the education of girls who are in the verge 

of dropping out of the school or discontinue school due to low socioeconomic status of the 

family or due to marginalization into ‘dalits’ group. The specific goal is to raise sufficient 

endowment scholarship fund to support education of at least eight marginalized and 

impoverished girls of Dumsijhang school in Hawa-1, Dolakha. The endowment scholarship fund 

is named “RudraMan scholarship endowment fund”. This fund would not only support girls of 

Dumsijhang school to graduate from primary and lower secondary school level, but also increase 

their interest to continue college level studies which will ultimately help them develop the skills 

they need to take important life decisions. The scholarship will also be used to provide girls with 

school accessories such as uniforms, school bags and stationeries. The scholarship will continue 

until the girls’ complete grade ten. The basis of continuation is a satisfactory progress in classes 

and girls enthusiasm to pursue higher education.  

  

Scholarship Collection and Distribution  
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Fund Collection process: A total of five thousand US dollars will be collected through various 

web-based crowd funding platforms. Other fund raising activities such as car wash, Nepali 

souvenir sale and cultural performances will be organized. As soon as the targeted fund is raised, 

the money will be deposited into the bank as an endowment fund. The interests generated from 

the endowed fund will be utilized to grant scholarship to the selected girls.  

  

Scholarship selection process: The selection process involves the teachers, school committee 

and officers from Solidarity international. A meeting will be convened annually to select girls 

who need support. The committee will meet parents, interview them and make a list of eligible 

students who are in dire need of support. Once the list is approved, the girls are awarded 

scholarship through a formal program.  

  

Progress Report Collection and continuation of scholarship: Twice a year, the team will 

communicated with the scholarship committee about the progress of education of each girls. The 

members will collect annual report by visiting the school itself. Based on the analysis of progress 

report and teachers recommendation on the performance of the student, a decision is made to 

either continue or reevaluated the scholarship to the recipients. If these girls show even a little 

improvement in their classes compared to previous years, they will be selected for the 

continuation of the scholarship. If any of the selected girls from the previous year show no 

improvements, they will be continued for one academic year and if no progress is made, the 

scholarship is discontinued.  
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Project Progress and Achievements  

In the last two years a total of $3500 has been raised. To initiate the project, members from 

Solidarity International were sent to Dumsijhang school to meet with the parents and school 

committee and research on the marginalized and impoverished families and the education status 

of their girls. After the preliminary need based investigations, around 45-50 girls were found to 

be eligible for the endowment scholarship recipient criteria. Among those, only eight girls were 

selected for the scholarship. These selected girls include: Pemdika Sherpa, Doma Sherpa, Gita 

Magar, Pasang Tshering Sherpa, Dipa Karki, Sangdiki Sherpa, Sajina Karki and Ranjana Bi. Ka. 

All of theselected girls are either from marginalized or very low socioeconomic status family. 

The scholarship recipient of the year 2013 (Doma Sherpa) stands out as the highest scorer and 

the most disciplined girl in the entire school. She is a true example to demonstrate that when 

opportunities are provided, any girls from any type of familial background can perform best and 

become well educated. Similarly, two other recipients of last year Pemdika Sherpa and Gita 

Magar have shown progress in their studies. Had these girls did not receive the scholarship, they 

would have stayed home, doing daily chores from cooking to cleaning dishes, looking after 

grazing animals, assist parents to harvest crops and help in caring siblings.  

 

Figure: Images of girls from Dumsijhang school receiving the RudraMan scholarship and school 

accessories from the collaborator of the project. 

 Future Objectives: 

The key future objective of the project is to strengthen the educational qualities of the 

scholarship recipient girls by mentoring and helping them to be self-employed. The selected girls 
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will be mentored by a paid teacher of Dumsijhang School to enhance their learning and excel in 

their classes. The scholarship recipients of who are intelligent and have high scores in their 

classes will be provided an opportunity to be self-employed by tutoring scholarship recipient 

girls in lower grade. In addition to this, an e-library will be built to promote digital literacy 

among students and hence make them competent for their future career.  

 

Conclusion: 

Girls’ education is both an intrinsic right and a critical factor to achieve various 

development objectives in remote places like Dolakha.  RudraMan Endowment Scholarship 

Fund is dedicated to support the education of underserved and marginalized girls in Dolakha. 

The provision of this scholarship fund is believed to enhance the educational participation of 

socioeconomically disadvantaged girls by alleviating economic many barriers such as poverty. In 

a two years span girls who have received the scholarship have shown a measurable achievement 

in their learning process in all the courses being taught in the class. It is hoped that these girls 

will one day make key life decisions including delay in marriage and childbearing and sustain 

themselves through employment and be a role model to other girls in remote Nepal.  
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A Study of r-Magnitude Dependence in the Spatial Orientation of Spin 

Vectors of SDSS Galaxies having Redshift 0.19 to 0.20 

Mukunda Acharya, University of Texas at El Paso, Binil Aryal, Tribhuvan University,Kathmandu 

 

We present a study of spin vector orientations of 14,118 r-magnitude SDSS (SloanDigital Sky 

Survey) galaxies having redshift range 0.19 to 0.20 using seventh data release (2008 October). 

We have used a specific wavelength range named as r-filter (or magnitude) for the data reduction 

and classification. The database of r-magnitudes are obtained through 623.0 nm CCD (charge 

coupled device) filter attached to SDSS telescope of APO (Apache Point Observatory) located at 

New Mexico, USA. The photometric database of intermediate band (22.2 nm) were made 

available through our collaboration with institute of Astro-Particle Physics, Innsbruck University, 

Austria. We have converted two dimensional data 

to three dimensional galaxy rotation axes by using Godlowskian method. In the present work, 

our intention is to study non-random effects in the spatial orientation of galaxies. In addition, we 

are interested to check r-magnitude dependence in the spatial orientation. The expected isotropy 

distribution curves are obtained by removing the selection effects and performing a random 

simulation method. 

The observed and expected distributions of both polar and azimuthal angles of galaxy rotation 

axes are compared by using three statistical tests- chi-square, auto-correlation and the Fourier. It 

is found that the spatial orientation of angular momentum (or spin) vectors of galaxies tend to be 

oriented randomly with respect to the Galactic coordinate system. In other words, our results 

advocate hierarchy model, as suggested by Peebles(1969). In subsamples r03, r04, r06, r08 and 

r09 we notice local effects, showing week preferred alignments. These effects arise because of 
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tidal interaction between galaxies. 

Key Words: 

Clusters: equatorial coordinate system – galaxies: formation, evolution – galaxies: statistics – 

galaxies: clusters: general – astronomical databases: miscellaneous – inclination angle– NASA 

extragalactic database 
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Abstract 

Flexible pavement consists of top layer of asphalt concrete. The phenomenon of moisture 

damage in such asphalt layer is a slow process with transportation of moisture and the 

mechanism of action of moisture on the asphalt material. In addition to that, pavement 

simultaneously undergoes extensive loading during this process with loads ranging from a small 

passenger car to a big cargo trucks with repetitions in the figures of millions. Simulation of such 

vast field conditions is difficult to reproduce in the laboratory. Some of the prevalent laboratory 

test methods include Freeze and Thaw techniques, Wheel Tracking methods and Chemical 

immersions among others. Such methods of moisture damage simulation have their own 

limitations. Recently a new laboratory moisture conditioning method named Moisture Induced 

Stress Tester is developed which unlike other test methods simulates the dynamic action of 

moisture on the structure of asphalt mix with application of varying hydraulic pressure. The 

present study intends to measure changes in mechanical behavior of the asphalt mix subjected to 

moisture conditioning using this instrument. Such mechanical behavior is aimed to be studied at 

various levels of moisture conditioning in the laboratory. 

Key words: asphalt; dense graded hot mix asphalt; dynamic modulus; indirect tensile test, 

moisture damage; MIST; stress-strain behavior 
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Introduction 

The lack of consistent and reliable levels of nutritious food may be one of the most brutal 

results of poverty. Increases in population and the demand for resources, particularly in the 

context of climate change, strain the natural and social systems that are relied upon to produce 

food and distribute it to communities throughout the world. Understanding the linkages between 

ecosystem services and livelihoods is important, as short-term welfare gains that may occur 

when ecosystems are harvested or damaged have the potential to diminish welfare in the long-

term, particularly for poor communities (Barbier, 2010). Food insecurity is particularly a 

problem for those facing social barriers, including those in lower castes and women, making it 

difficult to access resources such as loans, education and training, and agricultural land (Jones 

and Boyd, 2011). Understanding the relationships between natural and social systems and food 

security give policy makers and development organizations information needed to most 

effectively focus resources and develop long-term strategies for battling poverty and overcoming 

hunger.   

This research provides a unique econometric approach to analyze the spatial relationship 

between vegetation and household food security. The results show vegetation in the nearby 

mailto:sarchamb@nmsu.edu


 

13 

 

vicinity is important, but vegetation beyond a household’s village is also important for 

maintaining food security. The research also analyzes the impacts on food security of social 

capital, access to coping mechanisms, the presence of violence, and other household 

characteristics. We develop a case study for the country of Nepal, where 54% of the population 

is considered food insecure.1 Like many developing countries, Nepal has also seen a large 

decrease in forest cover, with estimates of only 29% of forests in Nepal remaining.2 There is 

strong evidence that deforestation and resulting floods, soil erosion, and loss of arable land in 

Nepal, is related to reduced agricultural productivity, decreased livelihood security, and 

diminished access to food (Bhandari and Grant, 2007). Food security is thought to be weakened 

in Nepal by a stratifying caste system, and documented neglect by government and non-

government agencies (Jones and Boyd, 2011). This study provides an empirical understanding of 

the multifaceted determinants of food security in Nepal including vegetation cover, social 

networking, caste membership, and the presence of violence due to the prolonged Maoist conflict 

in Nepal from 1996-2003. 

There is a growing body of literature linking environmental degradation with weakening 

food security (see Ericksen, 2008). The trade-offs between natural resource conservation and 

agricultural expansion are of particular concern in those countries with food insecure 

populations. Pender et al. (2004) studied agricultural development in Uganda, where the 

depletion of natural capital, including forests, wetlands, and soil quality has decreased food 

security despite increases in cultivation area. In addition to the direct consumption of forest 

harvested gods, benefits from forest ecosystems include stabilizing landscapes; maintaining 

                                                 
1 United Nations World Food Program http://www.wfp.org/countries/nepal (accessed Nov. 15, 
2012). 
2 World Wildlife Fund, Nepal,  
http://wwfnepal.org/our_solutions/conservation_nepal/tal/area/threats/deforestation/ (accessed 
Nov. 15, 2012) 

http://www.wfp.org/countries/nepal
http://wwfnepal.org/our_solutions/conservation_nepal/tal/area/threats/deforestation/
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moisture and nutrients in soil; buffering against the spread of disease and pests; regulating the 

water quality and quantity of watershed flows preventing both floods and droughts; regulating 

climate at the local, regional, and global levels; and serving as stores of greenhouse gases; and 

maintaining stores of biodiversity (including Myers, 1997; Thomas et al., 2004; and Dessie and 

Kleman, 2007).  Costanza and Daly (1992) introduced the concept of natural capital as a flow of 

benefits from a natural system, such as fish in a stream, or processes, such as the ability of a 

forest ecosystem to prevent soil erosion. This study analyzes the importance of natural capital, 

namely forest vegetation cover and access to clean water sources, in relation to food security in 

Nepal.  

Data and Methodology 

This study measures household food security as an index based on the frequency of 

consumption of various food types. Households in Nepal have a distribution of food security 

seen in Figure 1. This distribution of land cover types is seen in figure 2. These land cover types, 

namely the quality of vegetation cover, is hypothesized to be an important explanatory variable 

of household food security. Other important indicators of food security include social capital, 

caste, access to roads, and violence. All the variables considered in the model are explained in 

the descriptive stats in table 1. A linear regression model was carried out to understand the 

influence of these variables on food security. The beta coefficients of the study are provided in 

table 2, ranked in the in the order of importance. 
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Figure 1. 

 

Figure 2. Land cover types in Nepal.  
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Table 1. Variable Definitions and Descriptive Statistics. 
Variable Description Mean SD Min Max 

FOODINDX Food Security Index (low value represents poor food security, high 

value represents strong food security).W 

5.650 1.888 1.8 11.2 

HHSIZE Household size (total persons, adults and children).W 6.638 3.823 1 89 
LANDSIZE Land size (agricultural land available to the household, in 

hectares).W 

0.821 0.921 0 7.5 

AGINC Income from agriculture (percentage of total income).W 22.218 30.794 0 100 

EDUC Dummy indicator variable of primary education completed (=1 if 

head of household completed primary school or above, else 0).W 

2.004 1.587 0 8 

POULT Number of poultry owned by the household (in hundreds).W 0.045 0.288 0 10 

MOUNT Dummy indicator variable of Mountain ecological belt (=1 if 

Mountain, else 0).W 

0.159 0.366 0  

HILLS Dummy indicator variable of Hills ecological belt (=1 if Hills, else 

0).W 
0.667 0.471 0 1 

ROAD Road density in the VDC where the household is located (km of 

road per sq. km of land area).G 

0.257 0.209 0 0.916 

ROADDIST Road density of the District where the household is located beyond 

the VDC (km of road per sq. km of land area). G 
0.243 0.150 0 0.826 

PRICES Average price of rice, a main staple food, in the district where the 

household was located (hundreds of rupees per kilo).N 

0.406 0.779 0.136 5.586 

WATDIS Distance in terms of hours that a household has to travel to find 

improved, safe drinking water (hours).W 

0.064 0.239 0 6 

VEGVDC Land covered by primary and secondary vegetation cover in the 

VDC where the household is located (% of land area). G 

50.89 19.98 1.873 99.466 

VEG10R Land covered by primary and secondary vegetation cover in the 10 

km buffer surrounding the VDC (% of land area). G 

52.75 12.49 14.46 85.219 

VEG20R Land covered by primary and secondary vegetation cover in the 10- 

20 km buffer ring surrounding the VDC (% of land area). G 

54.00 9.834 23.95 75.989 

VEG30R Land covered by primary and secondary vegetation cover in the 20-

30km buffer ring surrounding the VDC (% of land area). G 

54.39 7.285 29.79 69.849 

DALIT Dummy variable of household is recognized by the Dalit caste (1 if 

Dalit , else 0).W 

0.187 0.390 0 1 

JANJATI Dummy variable of household is recognized by the Janjati caste (1 

if Janjati, else 0).W 

 

0.374 0.484 0 1 

OTHERC Dummy variable of household is identified by a caste other than 

Janjati, Dalit, and Brahmin or Chhetri (1 if Other, else 0).W 

 

0.081 0.272 0 1 

SCIALL Social capital index related to all community groups for the district 

where the household is located, including user groups related to 

agriculture, water, forests, women, and credit.N 

3.393 2.023 0 10.182 

REMIT Annual amount of remittances received by the household (10,000 

rupees per household member).W 

2.429 6.678 0 114.29 

CREDIT Dummy variable representing the household’s access to financial 

credit (1=has access to credit, else 0).W 
0.731 0.444 0 1 

FOODAID Dummy variable indicating if members of the household received 

food aid in past six months (1=has access to credit, else 0).W 

0.060 0.237 0 1 

VIOL Level of conflict that has occurred in the VDC where the household 

is located (Number of people killed between 1996 and 2003).C 
0.454 1.131 0 7.4 

VIOLDIST Level of conflict that has occurred in the District where the 

household is located beyond the VDC (Number of people killed 

between 1996 and 2003).C 

3.412 3.181 0 15.28 

Data Sources: W-World Food Program survey (2005), N-Nepal Living Standard Survey (2003), C-Informal Sector Service 

Center (INSEC): Nepal Human Rights Year Book (2003), G-Spatial data collected by the University of Maryland & 

processed at Central Missouri University. 
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Table 2. Beta coefficients for the preferred full linear OLS IV model in the study 

Variable BETA 

Coefficient 

Rank of Magnitude 

JANJATI -0.273*** 1 
VEGVDC 0.258** 2 

HILL -0.218*** 3 
FOODAID 0.203** 4 
MOUNT -0.195*** 5 
LANDSIZ 0.110** 6 

DALIT -0.109** 7 
SCIALL 0.103*** 8 
AGINC 0.091** 9 
HHSIZE 0.090*** 10 
EDUC 0.079** 11 

PRICES 0.077** 12 
CREDIT 0.076** 13 
OTHERC -0.073 14 

REM 0.063* 15 
POULT 0.061*** 16 
WATDIS -0.053** 17 

VIOL -0.047 18 
ROAD -0.014 19 

 

 

Discussion  

 

The results of this study provide quantitative evidence of increased food security with the 

existence of high quality natural capital stock, specifically primary forest and secondary 

vegetation cover. Further, this study illustrated that not only is nearby natural capital stock 

important, but household food security is also impacted by the quality of natural capital at some 
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distance from one’s location. These spatial dimension results are important, particularly when 

developing policy from a regional perspective. Tree planting and conservation practiced in one 

VDC may prove effective, but will have a larger impact on food security if all communities 

coordinate their conservation efforts. The result points to a potential free rider problem, as the 

optimal management of natural capital stocks relies on the management of this natural capital 

over a very large area. A continued study may be one that analyzes those characteristics that 

promote or hinder collective conservation efforts across spatial dimensions. 

The relationship between access to water sources and food security indicate that a 

household time spent fetching drinking water diminishes their ability to invest time towards 

improving food security.  Further, those who have minimal access to clean water are more at risk 

of waterborne illnesses, incapacitating individuals from achieving higher food security levels. 

This result highlights a form of the poverty trap, where individuals and households unable to 

secure the most basic resources will be unable to rise out of poverty to be productive members of 

the labor force. The importance of prioritizing investments towards drinking water access are 

particularly important for the long-term economic vitality of poor populations. 

The analysis also provides evidence that social capital is an important indicator of food 

security. A further study should capture the individual involvement in such community groups, 

in order to analyze the direct impact on welfare. Individual involvement, as well as measures of 

social capital at the village level (as opposed to district measures used in this study), may capture 

stronger effects of social capital on welfare measures. Policies to promote social networking are 

also indicated in this research. Investments should be made to strengthen these networks to 

provide the social capital communities need for sharing information and resources. Government 

and other development policy should particularly invest in protecting those members of lower 
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social status who have less access to the formal safety nets and resources to improve food 

security.  

The availability of food aid, access to credit, and income in the source of remittances 

were all positively related to food security. There are wide ranges of activities that may be 

classified as coping strategies, or potential strategies to prevent food aid. Access to credit, 

sending a household member abroad, or receiving developmental food aid may all be considered 

as much prevention strategies as they are coping mechanisms. One’s lower caste identity or 

status as an ethnic minority may indicate what type of coping strategy will be undertaken. For 

example, the results indicated that remittances add to a household’s ability to improve their food 

security levels. It may be that those individuals burdened by their caste or ethnic status in Nepal 

may find it easier to work in a location where they are unimpeded by the caste system. A further 

study may investigate this potential link between social status and coping strategies.  

The study indicates that policy goals should consider the value of natural capital towards 

alleviating hunger and poverty. Conservation measures and investments in natural capital have 

the potential to improve food security. The spatial benefits of forest protection in Nepal illustrate 

that necessary conservation is not likely to occur as individuals act alone, but rather require a 

coordinating strategy from policy makers. Additionally, the research shows that policy makers 

should support information sharing through investments in community organization and other 

social capital building approaches. Also, the research indicates continued investments in coping 

mechanisms are necessary for positive improvements in food security.   

The research presented here is ever more important in light of global climate change. 

While the ecosystem services provided by forests have always been important, climate change 
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only magnifies the need for protection. For instance, as glaciers in Nepal melt, the chance for 

flooding, erosion, and the loss of soil fertility increase. A greater stock of mature forest would be 

better able to absorb floodwaters, and ensure soil stability. Changing climate conditions also 

drive the migration of individuals to those locations with the most favorable conditions. This has 

the potential to put rapid pressure on the social systems in those communities undergoing 

change. 

 

References  

 

Barbier, E.B., 2010. Poverty, development, and environment. Environment and  

Development Economics 15, 635–660. 

Bhandari, B.S., Grant, M., 2007. Analysis of livelihood security: A case study in the Kali- 

Khola watershed of Nepal. Journal of environmental management 85, 17–26. 

Costanza, R., Daly, H.E., 1992. Natural capital and sustainable development. Conservation  

biology 6, 37–46. 

Ericksen, P.J., 2008. Conceptualizing food systems for global environmental change  

research. Global Environmental Change 18, 234–245. 

Jones, L., Boyd, E., 2011. Exploring social barriers to adaptation: Insights from Western  

Nepal. Global Environmental Change 21, 1262–1274. 

Myers, N., 1997. Nature’s services: societal dependence on natural ecosystems., in: The  

World’s Forests and Their Ecosystem Services. pp. 215–235. 

Pender, J., Jagger, P., Nkonya, E., Sserunkuuma, D., 2004. Development pathways and land  

management in Uganda. World Development 32, 767–792. 



 

21 

 

Thomas, C.D., Cameron, A., Green, R.E., Bakkenes, M., Beaumont, L.J., Collingham, Y.C.,  

Erasmus, B.F.N., Siqueira, M.F. de, Grainger, A., Hannah, L., Hughes, L., Huntley,  

B., Jaarsveld, A.S. van, Midgley, G.F., Miles, L., Ortega-Huerta, M.A., Peterson, A.T., 

Phillips, O.L., Williams, S.E., 2004. Extinction risk from climate change. Nature 427, 

145–148. 

 

 

  



 

22 

 

STATISTICS WITH COPULAS 

“An Invitation to Modern Statistics”. 

Zheng (David) Wei, Department of Mathematical Sciences 

New Mexico State University 

 

   

In last decade, the copula is one of the most important models used in applied statistics. 

Specifically, copulas are used to model multivariate data as they account for the dependence 

structure and provide a flexible representation of the multivariate distribution. Vine copulas 

emerged as new efficient techniques for describing and analyzing multivariate dependence. A 

vine is a graphical tool for labeling constraints in high-dimensional distributions. For a hot topic 

in multivariate analysis, the skew normal distribution, we give construction methods of 

multivariate skew normal distribution based on vine copula algorithms-pair copula construction 

and factor copula construction, respectively. Copula based regression is a new approach of 

estimating a regression function based on copulas. The main idea of copula based regression is 

that the conditional expectation of dependence variable given covariate variables can be written 

in terms of copula density and marginal distributions. This approach provides a rich and flexible 

alternative to many existing regression estimators. 
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Palladium Nanocubes as an Apoptosis Inducing Agent 

 

Eshan Dahal†, Jessica Curtiss†, Deepak Subedi†, Jessica P. Houston§, and Sergei Smirnov† 

†Department of Chemistry and Biochemistry, §Department of Chemical Engineering, New 

Mexico State University, Las Cruces, New Mexico 88003, United States 

 

Palladium nanoparticles having strong oxidative ability are shown to be highly cytotoxic. 

However, the mechanism behind its action is not well understood. Herein we present our study 

elucidating the mechanism of palladium nanocubes (PdNC) cytotoxicity. We illustrate that 

apoptosis is the primary route of cell death induced by PdNC which is accompanied by unusual 

hyperpolarization of mitochondrial membrane potential. The effects of DNA fragmentation, 

mitochondrial membrane potential, and cell viability are reduced by the presence of serum, 

which indicates that serum compromises the efficacy of PdNC similar to the decline of PdNC 

efficacy in oxidation of small molecules upon surface fouling. This also implies the need of an 

appropriate drug delivery system to retain its effectiveness as an apoptosis-inducing agent.  

 

Keywords: palladium nanocubes, cytotoxicity, ROS, apoptosis, cell death 
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SEMAA—An Afterschool Program and Its Effects 

Roshani Rajbanshi, New Mexico State University 

 

Majority of students (K-12) in New Mexico are Hispanic and second language learner and are 

underrepresented in STEM field.  Test scores indicate a lack of STEM proficiency in these 

Hispanic students.  SEMAA (Science, Engineering, Math and Aerospace Academy)–an 

afterschool program—is helping students to develop 21st Century skills such as critical thinking, 

collaboration, communication, creativity, adaptability, imagination and entrepreneurship 

(Trilling & Fadel, 2009) through hands-on learning and practice.  SEMAA also uses the theory 

that learning supported by activities which uses more than one sensory organ draws students’ 

attention and interest (Eristi and Kurt, 2012).  Therefore, the goal of SEMAA is to develop 

interest and involve them in STEM.  Informal science experience was used as a theoretical 

framework which is based on an understanding of the nature of science, mathematics, 

engineering, and technology teaching and learning, especially, making curriculum, op 

 portunities, and experiences relevant for the underrepresented students in the STEM fields 

(Banks, 2006; Weissglass, 2002; Stigler & Hiebert, 1999).  The study found out that, students 

understood SEMAA is about science and they were gaining experience in science.  The study 

also found out that learning can be done along with having fun which was illustrated by 

observation of the classroom, surveys and from interviews.  In addition to that, it was also clear 

that SEMAA provided these underrepresented students with learning opportunity which 

motivated them to continue SEMAA every year.  Besides these, it was also evident from 

interviews that SEMAA also motivated students to go to college for further education. 
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Biofuel Feedstock in Latin America and the Caribbean: A Comparative 

Advantage Approach 

Rafael Pérez Peña, Research Assistant, Ram N. Acharya,  

Dept. of Ag Econ & Ag Business, New Mexico State University 

 

The primary objective of this study is to evaluate whether the biofuel policies of Latin American 

and Caribbean countries are consistent with the comparative advantage of their feedstock. To 

achieve this goal, we analyze current biofuel policies of four major economies of the region – 

Argentina, Brazil, Columbia, and Mexico (LAC4). In 2013, the share of these LAC4 countries in 

total corn and sugarcane production of the region was more than 80 percent. The classical 

Ricardian trade model, which recommends that countries should focus on producing and 

exporting goods and services on which they have relative advantage over their trading partners, 

provides the empirical framework for this study. Using time series sugar and soybean trade data, 

a number of revealed comparative advantage indexes (RCAI) that are consistent with the 

classical international trade theories and their recent modifications are constructed for each 

country. Our initial review of biofuel policies shows that the LAC4 countries are promoting first 

generation biofuel production. Since the preliminary results show that the LAC4 countries 

experience declining RCAI in some of the years of the series, their gains from trade are 

decreasing overtime. This indicates that the biofuel policies of LAC4 countries are far behind the 

curve. Keyword: Trade of corn and sugarcane; biofuel policy; Reveled Comparative Advantage 

Index; Latin American countries. 

 

Lysosome targeting new class of fluorescent compounds 

 

Rishi R. Sapkota1; Steven J. Ontiveros2; Charles B. Shuster2; Jeffrey B. Arterburn1 
1Department of Chemistry and Biochemistry, New Mexico State University, Las Cruces, NM, 

88003, 2Department of Biology, New Mexico State University, Las Cruces, NM 88003 

Live cell imaging can provide plethora of information about the dynamics of biological systems, 

made possible by the development of specific fluorescence probes for intracellular organelles 

and physiological conditions. Here we described the synthesis and characterization of new class 

of fluorescent molecules starting from simple pyridine derivative and 9-fluorenone. These 
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classes of dyes are called hydrazino pyridinium (HPY) dyes. HPY dyes are bright and possess a 

wide range of absorption and emission wavelengths with high quantum yield. As a proof-of-

concept that these small, neutral dyes can be used as live cell probes, a basic HPY derivative was 

synthesized that targets acidic intracellular organelles like lysosomes in mammalian cells and 

vacuoles of the yeast. These probes were found to perform effectively in comparison with 

existing commercial products, and demonstrated additional capabilities suitable for selective 

imaging applications in non-mammalian systems. 

 

  



 

27 

 

Quantifying the toxicity of essential oil components on the Turkestan    

cockroach, Blatta lateralis (Blattodea: Blattidae) 

Sudip Gaire & Alvaro Romero 

Department of Entomology, Plant Pathology & Weed Science 

New Mexico State University, Las Cruces, NM 

 

ABSTRACT:  

The Turkestan cockroach has become an important invasive species throughout the Southwestern 

United States. This peridomestic cockroach has been reported invading human dwellings as well 

as animal facilities in California, New Mexico, Arizona and Texas. Our study aims to evaluate 

ecofriendly management strategies that help manage this urban pest. We evaluate the toxicity of 

various botanical-derived components against late instar nymphs of Turkestan cockroaches. 

Compounds were diluted in acetone and nymphs were treated topically between the metathoracic 

legs. Mortality data from each essential oil component were assessed after 24 hours post-

application and subjected to Probit analysis to estimate LD50 values. Thymol was found to be the 

most toxic compound with a LD50 of 0.39 mg/cockroach followed by trans-Cinnamaldehyde, 

eugenol, geraniol and methyl eugenol with LD50 values of 0.94, 1.66, 2.41 and 3.72 

mg/cockroach, respectively. These results indicated that essential oil plants with a high content 

of thymol are promising candidates for the management of Turkestan cockroaches. 

Keywords: Essential oils, Turkestan cockroach, botanical-derived components, ecofriendly 

strategies management 
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Identification and Characterization of a Zn-specific ABC Transporter 

Substrate Binding Protein from Paracoccus denitrificans 

Melody Handali, New Mexico State University 

Transition metals such as Fe, Cu, Mn and Zn are essential cofactors to many proteins responsible 

for carrying out essential biological processes. In bacteria, Zn and Mn acquisition is carried out 

by the cluster 9 family of ATP-binding cassette (ABC) transporters. These transporter systems 

are composed of a membrane-bound permease, cytoplasmic ATPase, and a periplasmic (gram 

negative) or extracellular lipoprotein (gram positive) solute binding protein (SBP). The SBP is 

essential as it appropriates metal from the environment with high affinity and specificity, even 

under extremely metal-limited conditions such as those encountered by pathogens within the 

human host. As such, these ABC transporters have been identified as critical virulence factors in 

a number of pathogenic bacteria. We have focused on an apparent cluster 9 family ABC 

transporter system in Paracoccus dentrificans as a model system for similar importers in 

pathogenic bacteria. This system is unusual in that it shares sequence homology with both Mn-

specific and Zn-specific transporter systems. Our goal is to characterize the structure and the 

function of the SBP (Pd97) in order to determine the structural attributes that confer Zn or Mn 

specificity. It is hoped that our data will provide a better understanding of this system and its 

components, which could reveal potential antibiotic drug targets in the future. 

Pd97 has been expressed and purified in vitro, and we have also generated it in its apo form. To 

study metal affinity and determine substrate specificity, metal competition assays with the 

fluorophore Mag-fura-2 were performed. We have also examined the effect of metal-binding on 

the thermal stability of the protein through circular dichroism spectroscopy, and are currently 

looking into its transcriptional regulation by a bacterial Zn-uptake regulatory protein (ZurR) 

through electrophoretic mobility shift assays (EMSA). Our results indicate a strong Zn over Mn 

specificity, despite sequence features that suggest Mn specificity. 

Keywords: Zinc, ABC transporter, Solute binding protein 
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A Paper/PMMA hybrid microfluidic microplate for ELISA 

Sharma.T. Sanjay, 1 M. Dou, 1 and X.J. Li 1,2,3 *  

1 Department of Chemistry, University of Texas at El Paso, USA 

2 Biomedical Engineering, University of Texas at El Paso, USA  

3 Border Biomedical Research Center, University of Texas at El Paso, USA 

 

Enzyme Linked Immune Sorbent Assay (ELISA), one of the most widely used laboratory 

diagnosis method, performed on multi-well plates takes several hours to complete because of the 

hour-long incubation and blocking time. It consumes large volumes of precious reagents, 

requires complicated and specialized instruments like robotic pipetters, plate washers, and 

optical colorimetric detectors. Therefore, development of a simple, low cost, portable 

microfluidic device, with detection method visible to the naked eye, without using traditional 

sophisticated instruments is required. Herein, we developed a simple, miniaturized ELISA 

microfluidic microplate (Figure 1), by avoiding manual pipetting of the reagents into detection 

wells, and time-consuming modification procedures. This novel PMMA/paper based hybrid 

device fabricated by using an in-house laser cutter, offers sensitivity and specificity of an ELISA, 

rigidity and easy fabrication technique of PMMA, along with low cost, easy useable 

chromatography paper. Unlike traditional microplates, ELISA can be performed within an hour 

in this chip, as reagents easily diffuse in the 3-D surface of paper. On-chip colorimetric ELISA 

was performed and results were obtained by calculating the average brightness of the image 

scanned by a desktop scanner. The limit of detection, LOD (1.56 ng/mL for IgG and 1.6 ng/mL 

for HBsAg) was comparable to the LOD of commercially available ELISA kits. We envisage 

that, this simple, point-of-care system can be used to carry out immunological assays of a wide 

variety of infectious diseases, even in resource-limited settings.  

 

Keywords: ELISA, microfluidic device, infectious diseases, resource-limited settings 
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Synthetic Approach Towards Calcaripeptides A-C 

Erika Y. Monroy, Department of Chemistry & Biochemistry, NMSU 

 

Calcaripeptides were isolated in 2013 from a Calcarisporium genus of fungus collected in the 

German 

Wadden Sea. The synthetic architecture of these compounds are intriguing since they consist of a 

dipeptide unit and a nonpeptide unit that contains a 1,3-carbonyl moiety embedded within their 

14- 

and 16-membered macrocycle. The key step of this synthesis is the macrocyclization via a 

nucleophilic trapping of the resultant alpha-ketoketene with a pendant primary amine which 

would 

lead to an efficient means to synthesize all members of the calcaripeptide family. Current 

progress 

towards our goal will be presented. 
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Cellular, Molecular and Biochemical Characterization of a Novel Fluorescent 

Estrogen 

Chris Frydenlund, Department of Chemistry & Biochemistry, NMSU 

 

Aberrant steroid hormone responses in tissues are implicated in many pathologies, therefore, the 

identification of new tools for efforts from basic research to clinical imaging are necessary to 

understand the molecular mechanisms of disease and efficiently diagnose affected patients.  To 

this end, we have characterized a new class of triazaborolopyridinium (HPY) fluorescent dyes 

that can be covalently linked to biomolecules such as steroid hormones without altering the 

biological function of the parent molecule.  To determine the biological consequence of HPY 

conjugation on the important female sex hormone 17-estradiol (E2), the HPY dye was 

covalently linked to the alkyne group of 17-ethynylestradiol using a palladium-catalyzed 

coupling reaction to form the fluorescent E2-HPY conjugate.  Initial analysis showed that in all 

aspects tested, E2-HPY maintained the biological activity of E2.  There was no significant 

difference in the induction of cell proliferation in the E2-dependent MCF-7 cell line or the 

phosphorylation of ERK1/2 when E2 was compared to E2-HPY treatment.  Furthermore, E2 and 

E2-HPY similarly induced both endogenous and exogenous gene transcription controlled by E2-

dependent promoters.  Furthermore, we took advantage of the fluorescence properties of E2-

HPY with fluorescence polarization dynamics to demonstrate that E2-HPY binds specifically to 

ER in the ligand-binding domain.  These data show that covalently linking HPY to E2 does not 

significantly alter bioactivity and demonstrates the potential utility of such a compound for use in 

binding assays for ER. 
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