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Complex metal oxides have attracted great deal of interest among researchers for their catalytic behavior. 

There is evidence that spinel and perovskite-type complex oxides exhibit highly efficient catalytic 

performance for oxygen reduction reaction (ORR) and oxygen evolution reaction (OER). The charging-

discharging of hydrogen fuel cells are mediated by ORR and OER. Typical catalysts used in these reactions 

are usually the expensive metals like Pt, Ir. Complex metal oxides can provide a better low-cost alternative 

for those expensive metals. Our goal is to grow perovskite-spinel nanocomposite which serves as efficient 

bi-functional electrocatalyst for ORR and OER. We have successfully grown perovskites such as LaNiO3 

and LaCoO3 and spinels such as CoMn2O4, NiMn2O4 using molecular beam epitaxy. Grown films were 

examined for chemical composition and valency via in-vacuo x-ray photoelectron spectroscopy. In 

addition, cyclic voltammetry and electrochemical impedance measurements were performed to understand 

the catalytic behavior of the oxide films. We will also show preliminary results on the synthesis of 

nanocomposites combining spinel and perovskite oxides. 
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We report results from single molecule experiments on nucleoprotein complexes consisting of 

DNA complexed with octameric core particles formed from core histones and lambda−DNA. 

These arrays were reconstituted on DNA tethers held under mechanical tension. Using a horizontal 

magnetic tweezers system, we applied forces in the ~2 – ~70 𝑝𝑁 range on the compacted DNA 

tethers. We detected and characterized mechanically−induced dissociation of nucleoprotein 

complexes when a certain critical force threshold 𝑓∗ was reached. These events corresponded to 

well-defined step-like extension changes expected from disruption of one or more nucleosomes. 

Our experiments allowed us to characterize the step−length distribution for nucleosomes 

reconstituted.  
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Theoretical calculations and experimental observations show MoTe2 is a type II Weyl semimetal, 

along with many members of transition metal dichalcogenides family. We have grown highly 

crystalline large-area MoTe2 thin films on Si/SiO2 substrates by chemical vapor deposition. Very 

uniform, continuous, and smooth films were obtained as confirmed by scanning electron 

microscopy and atomic force microscopy analyses. Measurements of the temperature dependence 

of longitudinal resistivity and current-voltage characteristics at different temperature are discussed. 

Unsaturated, positive quadratic magnetoresistance of the as-grown thin films has been observed at 

various temperatures below room temperature. Hall resistivity measurements confirm the majority 

charge carriers are holes. Using the single band model, carrier concentration was calculated to be 

2.38 × 1021 holes cm-3 at 10 K, which is semimetallic, and increasing with temperature.  
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Phytophthora capsici is a destructive pathogen, which causes Phytophthora blight in many 

vegetable crops including chile pepper. Our research aims at evaluating the resistance of jalapeño 

cultivars in field conditions and identifying the factors associated with reduction of Phytophthora 

blight caused by P. capsici. Six jalapeño (NuMex Orange Spice, NuMex Pumpkin Spice, NuMex 

Jalmundo, TAM Jalapeño, Early Jalapeño, and NuMex Vaquero) and two non-jalapeños (CM-334 

and NM 6-4) cultivars were inoculated with P. capsici at the fruiting stage. Disease severity index 

(DSI) and disease incidence (DI) were measured from 10 days after inoculation. The most 

susceptible jalapeño cultivars with the highest DI and DSI were NuMex Orange Spice, NuMex 

Jalmundo and NuMex Pumpkin Spice, whereas the least susceptible jalapeño cultivars were Early 

Jalapeño, TAM Jalapeño and NuMex Vaquero, with the lowest DI and DSI. Early Jalapeño which 

was found to be susceptible to Phytophthora blight in previous studies, had the lowest DSI among 

all jalapeño cultivars. NuMex Vaquero considered to be resistant to phytophthora root rot races 2 

and 3 and phytophthora foliar blight race 2, was not resistant to P. capsici isolate 6347 in year 

2020. Knowledge about performance of jalapeño cultivars will provide the chile grower a new 

method to manage Phytopthora blight by selecting less susceptible cultivars in pathogen-infested 

fields. Use of less susceptible cultivars may help in reducing the pathogen inoculum level in soil. 

 

 



Abstract: NeSA202100poster-05: AFLOWπ: Calculations of the Elastic 

Constants 

Time: 12:00-1:00 PM 

Presenter: 

Sharad Mahatara 

Authors: 

Sharad Mahatara1,2, Andrew Supka1 and Marco Fornari1,3 

1Department of Physics, Central Michigan University, Mount Pleasant MI, USA, 2Department of Physics, New 

Mexico State University, Las Cruces NM, USA, 3Materials Science, Electrical Engineering, Physics and Chemistry, 

Duke University. 

The elastic properties of a materials may contain information associated with local distortion and 

provide the description of mechanical properties of the materials. Using AFLOWπ, we have 

implemented and tested the accuracy of the Lagrangian methodology of elastic constants for 

selected alkali halides with NaCl and CsCl structure. We will discuss our implementation of 

ElaStic Tool in AFLOWπ, and the results of elastic constants for selected systems of materials. 

Our implementation can be used to accelerate materials discovery and design in the technologically 

important class of materials. 
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Rechargeable alkaline Zn/MnO2 batteries hold great promise for electrical energy storage and 

power grid applications due to their high energy density, non-toxicity, and low cost. Bi and Cu 

additives are known to significantly extend the cycle life and increase the capacity of MnO2 

electrodes in rechargeable Zn/MnO2 batteries. However, the mechanism of interaction of Bi and 

Cu with the MnO2 cathode material is not completely understood. To investigate the influence of 

chemical additives on the rechargeability and cyclability of MnO2 electrodes, we calculated the 

geometries and formation enthalpies for a wide variety of crystal structures of MnO2 modified 

with Bi, Cu, and Mg using ab initio computational methods based on density functional theory. 

The results of our calculations suggest that reversible transitions between the layered and spinel 

phases could play an important role in the cycling mechanism of chemically modified MnO2 

cathodes. 
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Integrating cover crops on a forage production system could provide soil health and environmental 

benefits by offsetting greenhouse gas (GHG) emissions and increasing soil organic carbon. A study 

was conducted during 2018–20 to determine the cover crop effects on CO2 and N2O emissions in 

forage corn-sorghum rotation. The study had a randomized complete block design with the split-

plot arrangement of four cover crop treatments within each phase of a corn-sorghum rotation. The 

cover crop treatments were Fallow (no cover crops), Mix-1 (G, B, L), Mix-2 (G, B), and Mix-3 

(G, L) where grasses (G) comprised annual ryegrass and winter triticale, legumes (L) comprised 

berseem clover and Austrian winter pea, and brassicas (B) comprised daikon radish and turnip. 

The GHG emissions were monitored weekly on both cover crops and forage crop phases of crop 

rotation. The CO2 fluxes showed the consistent trend of elevated emissions during the crop (main 

crop and cover crops) growth period in both years, indicating the influence of root respiration. The 

N2O fluxes were inconsistent in the trend and showed negative fluxes, mostly during cover crop 

phases. GHG fluxes (CO2 and N2O) averaged higher during the main crop phases than cover 

crop/fallow phases, irrespective of cover cropping treatments. The study suggests that the cover 

crop integration increases GHGs, specifically the CO2 fluxes, through root respiration. Negative 

fluxes of N2O during the cover crop phase could offset the net CO2-C emissions overall effect 

neutral or negative global warming potential in cover cropped systems. 

Keywords: cover crop mix, fallow, forage corn, forage sorghum, greenhouse gas 
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Jujube (Ziziphus jujuba Mill.) also known as ‘Chinese date’ has been recognized as a good source 

of different health beneficial compounds. Health beneficial property of different compounds such 

as phenolics, cyclic AMP, vitamin C etc., present in jujube has attracted interest of researchers. 

However, nutrient profile, composition, and dynamics have been reported to be influenced by 

cultivar, geography, and maturity. We assessed the effect of branch maturity on nutrients from full 

red jujubes: ‘Xiang’ ‘Sherwood’, and ‘Lang’ collected from Leyendecker and Los Lunas, New 

Mexico in 2020. We compared moisture content, total soluble solid (TSS), total phenolic content 

(TPC), proanthocyanidin (PA), antioxidant activity (DPPH and FRAP method), and vitamin C in 

jujube fruits harvested from one-year-old branches and two-year-old or older branches. Total 

phenolic content (TPC), proanthocyanidins (PA), antioxidant activity, and ascorbic acid were 

quantified using the Folin-Ciocalteau method, vanillin colorimetric method, and visual titration 

method, respectively.  Irrespective of cultivar and branch maturity, we found no significant 

difference (P < 0.05) in all measured variables: moisture, TSS, TPC, PA, antioxidant activity, and 

vitamin C between fruits harvested from a year-old branches and more than a year-old branches. 

Depending on cultivar and location, TPC, PA, DPPH, FRAP, and vitamin C in fruits from one-

year-old branches were 11.9-15.3 mg GAE/g, 2.1-2.4 mg proanthocyaindin B2 equivalent/g, 78.6-

87.6 % inhibition, 8.4 to 11.4 AEAC/g, and 636.1 to 924.3 mg/100 g on a dry weight basis, 

respectively. Similarly, TPC, PA, DPPH, FRAP, and vitamin C in fruits from two-year-old or older 

branches were 11.5-13.9 mg GAE/g, 1.9-2.8 proanthocyanin B2 equivalent/g, 78.6-87.9 % 

inhibition, 7.9-12.3 ascorbic acid equivalent/g, and 560.6-929.9 mg/100 g on a dry weight basis 

respectively. For all cultivars including a common cultivar ‘Sherwood’ from both locations, we 

found that jujube from both one-year-old and two-year-old or older branches had higher vitamin 

C for samples from Leyendecker compared to Los Lunas. Results from this study also suggested 

that jujube fruit in the same tree have similar value of moisture, TSS, TPC, PA, DPPH, FRAP, and 

vitamin C content irrespective of branch age, but varies with cultivar and location. 
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FDA approved drugs Chloroquine and Hydroxychloroquine are alkylated 4-aminoquinolines that 

can be repurposed to treat brain cancer. Our previous reports have suggested 96-hour chloroquine 

exposure had significant effects in reducing the proliferation of a glioblastoma cell line (Sangami 

et al.; 2019; SFN Abstract 557.08.). To further evaluate drug activity, a double-blind experiment 

was conducted with drug exposure times of 24 hours and 48 hours. Glioblastoma cells (CCF-

STTG1; ATCC CRL-1718; RRID: CVCL_1118) were maintained according to vendor guidelines 

and treated with 50 µM or 400 µM of chloroquine diphosphate (CQ; Sigma12084-10MG-F) or 

hydroxychloroquine sulphate (HCQ; Sigma H0915-15MG). We evaluated cell viability with 

Calcein-AM (Invitrogen C3099) and counted cell numbers by labelling nuclei with Hoechst 33342 

(Invitrogen H3570). Images captured with the Nikon Eclipse TE 2000-S microscope were 

analyzed using the open access image analysis tool, ImageJ, by counting nuclei in 2% area of the 

chamber to determine cell proliferation. Analysis revealed that longer exposure times and higher 

concentrations of CQ and HCQ were correlated with reduced cell counts as compared with 

controls. Cells exposed to 50 µM CQ and HCQ showed negligible treatment reduction and low 

effect sizes (MD, SMD) at 24 and 48 hours. Visible changes and greater effect sizes were observed 

in cell lines treated with 400 µM chloroquine diphosphate (p = .048) and hydroxychloroquine 

sulphate (p = .078) at 24 hours, and this effect was more pronounced at 48 hours. Analysis of 

controls indicated the process of plating cells introduced technical variation that we aim to 

minimize. Future experiments will implement a newly acquired Incucyte® S3 Live-Cell Analysis 

System to capture image data from the entire well in real time. Cells will be treated with multiple 

concentrations of CQ and HCQ and to evaluate the proliferation and viability of cell lines, reduce 

technical variation due to plating, and further confirm the validity of results obtained.  
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We apply ab initio methods based on density functional theory (DFT) to study the influence of 

strain and doping on the magnetoelectric coupling at the (0,0,1) interface between PZT  

PbZr0.2Ti0.8O3 and LSMO at three different doping levels La0.5Sr0.5MnO3, La0.8Sr0.2MnO3 and 

La0.67Sr0.33MnO3. The effects of strain are modeled by applying a 1.5%, uniaxial strain in the 

direction orthogonal to the LSMO/PZT interface. Our calculations show that the magnetic 

properties of the LSMO layer are strongly influenced by both the doping concentration and the 

applied uniaxial strain. The results of our study are consistent with the available experimental data. 
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Phytophthora blight, caused by Phytophthora capsici, is detrimental to chile peppers (Capsicum 

spp.). In this study, phenolics extracted from pecan (Carya illinoinensis) husk and shell, were 

foliarly applied to chile pepper (Capsicum annuum L., cultivar NM 6-4) to induce a resistance 

response against plant infection by P. capsici. Several pecan metabolite extractions were tested, 

and an acetic acid (2%) in aqueous methanol (80%) solution was the best extraction solvent, 

yielding total polyphenolic content of 290 mg/g dry weight from husk and 641 mg/g from shell. 

The phenolic extracts from husk and shell were applied as foliar sprays at different concentrations 

to chile plants inoculated with a virulent isolate of P. capsici. Chile plants treated with 1% phenolic 

husk or shell extracts or 0.1% salicylic acid remained alive throughout the study while plants 

subjected to all other treatments (including a water control treatment) died. Analyses of the extracts 

through spectrophotometry and high-performance liquid chromatography indicated that the 

phenolic content in the extracts was largely made up of proanthocyanidins also known as 

condensed tannins. Pecan byproducts may be used as additional options for management of 

Phytophthora blight.  
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The performance of MnO2 electrodes in rechargeable solid-state alkaline Zn/MnO2 batteries can 

be enhanced by nanostructuring and by introducing cation and oxygen vacancies into the crystal 

structure of MnO2. However, the mechanism of this enhancement has not been investigated in 

detail. We apply ab initio density functional computational methods to study the mechanism of 

hydrogen ion insertion into the structures of β-, R-, and γ-MnO2 polymorphs containing cation 

vacancies, oxygen vacancies, and surfaces. Our calculations show that the presence of bulk defects 

and surfaces significantly changes the binding energies of hydrogen ions inserted into the crystal 

structures of MnO2 polymorphs. The results of our study show that surfaces and structural defects 

have a strong influence on the electrochemical properties of MnO2. 

 

* Supported by the U.S. Department of Energy, Office of Electricity and by Sandia National 

Laboratories. 
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The composition and design of the flag stem from the country’s culture, religion, history, and 

geography. Tracing back to history, Nepal’s flag was in existence from the ancient Vedic period 

as mentioned in the Hindus’ great religious books-- Vedas and Mahabharata. In my presentation,  

drawing the idea of symbolic/denotative meaning of image from The Rhetoric of the Image (1993) 

by Roland Barthes, I intend to present analysis of key elements of the flag: shape (non-quadrilateral 

or triangular) and its symbolic meaning, colors (red, blue, and white) and their symbolic meaning, 

figures (the Sun and the Moon) and their symbolic meanings. In my analysis, Gillian Rose’s (2016) 

three modalities of analyzing images: technological, compositional, and social, come into play 

directly and indirectly. Embedding these modalities, I discuss cultural, compositional, and content  

aspects of the flag.  
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This study's primary objective is to evaluate consumer willingness to buy white bread fortified 

with soluble fiber extracted from chile processing industry waste. More than 80 chile companies 

are currently operational in New Mexico and generate millions of pounds of chile byproducts that 

are mostly discarded. However, recent studies show that most of the food industry byproducts, 

including chile waste, can be used to create value-added foods using extracted nutrients, such as 

fiber and other flavonoids. Despite being low in fiber and other nutrients, products like white bread 

are widely consumed in the US. We believe fortifying white bread with fiber extracted from chile 

industry waste would enhance the nutritional value of white bread, reduce food waste, and provide 

new business and employment opportunities. The preliminary results from an ordered response 

model estimated using data from a nationally representative online panel survey show that 

respondents who are more involved in food purchase decisions and are health conscious are willing 

to pay higher premiums than others. 

 

Keywords: willingness to buy, functional food, soluble fiber, chile waste 
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Simulations and experimental measurements using phantom and a head-only transmit/receive coil 

on a 3T MR system were performed to evaluate temperature increases at the tip of an 8-contact 

SEEG electrode and an insulated wire partially immersed into the phantom. The lengths of wire 

producing maximum (resonant condition) and minimum (anti-resonant condition) heating were 

evaluated for different entry modes. For both wire and SEEG, resonant lengths were close to odd 

integral multiples of RF quarter wavelength in air; anti-resonant length close to even integral 

multiples of RF quarter wavelength, both being unaffected by the entry mode. In the resonant 

condition, temperature increased by as much as a factor of 10 higher than that at anti-resonant 

condition. For the partially immersed implants like SEEG, the resonant lengths were found to be 

independent of the entry modes, though the temperature increases may vary. Avoiding such lengths 

of cables can reduce the risk of tissue heating during in vivo MRI. 
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When an international student comes to a US university, they face the challenge of balancing 

community versus individualism. Coming from their home countries, these students are now faced 

with a situation where they are the minority. Understanding and examining how they navigate this 

transition is very important. Some international students may find a community that they can join 

here, but that “community” is different since the students themselves have changed due to the 

experiences that each of these members have faced. This study examines the perceptions and 

experiences of a small cross-section of international students who studied at New Mexico State 

University in Las Cruces, New Mexico. Using ethnographic methods, I interviewed the students 

about the challenges that they faced and how they wish they would have prepared more before 

coming. They also reflect on the challenges faced in adapting to the US university and how they 

negotiated their transformation. Not only are test scores important in assessing international 

student success and retention. It is critical that we understand the stresses of day to day living both 

on and off campus, the process of adapting to the US academic environment, and the process of 

building social networks and community within the international student body on campus. 
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The thermal decomposition of chloride and nitrate adduct of pentaerythritol tetranitrate (PETN) 

has been measured using cross flow design dual shutter ion mobility spectrometer (IMS). The 

reaction region of IMS is a reservoir of chloride ion. It reacts with PETN sample, introduced using 

a nebulizer with heated system, to form both PETN∙Cl- and PETN∙NO3
- ion. PETN∙Cl- decomposes 

at a temperature range of 145˚C-165˚C forming nitrate ion through SN2 displacement mechanism. 

The activation energy is calculated to be 80 ± 7 kJ/mol. Similarly, PETN∙NO3
- decomposes to form 

nitrate ion at 175˚C-200˚C with an activation energy of 92 ± 8 kJ/mol. Theoretical calculations are 

used to find the pathway of decomposition and support the experimental results. 

Keywords: IMS, PETN, thermal decomposition 
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Classrooms rapidly transitioning from face-to-face to online teaching during the pandemic 

necessitated ways to leverage technology for effective student learning in online environment. 

Universal Design for Learning (UDL) framework provides guidance for multiple means for (a) 

representation, (b) actions and expressions, and (c) engagement so that learning environment and 

products benefit and supports a wider range of learners. In this presentation I will discuss the 

principles of active learning and UDL in the development of a fully online undergraduate course 

and how it contributed to student success. Based on the research results I aggregated six 

recommendations for designing and teaching online courses that can enhance the use of 

educational technology for supporting student learning and success in online classes. The six 

recommendations areas are as follows: (1) Proactive course design; (2) Instructional delivery 

models (3) Effective communication (4) Re-examining technology tools (5) Strategies for 

engagement and interaction (6) Online community. These practices will facilitate sustaining a 

virtual learning environment optimize student learning and success in the online classroom. 

 



Abstract: NeSA202100oral-09: Strength of the Termination Shock Inferred 

from the Globally Distributed Energetic Neutral Atom Flux from IBEX  

Time: 2:36-2:48 PM 

Presenter:  

Bishwas L. Shrestha  

Authors: 

Bishwas L. Shrestha,1 Eric J. Zirnstein, 2, 1 Jacob Heerikhuisen, 3, 1 and Gary P. Zank1  

 1Department of Space Science, The University of Alabama in Huntsville Huntsville, AL 35805, USA  

 2Department of Astrophysical Sciences, Princeton University 6 Princeton, NJ 08544, USA   

3Department of Mathematics and Statistics, The University of Waikato 8 Private Bag 3105, Hamilton, New Zealand 

 

In this study, we estimate the heliospheric termination shock (HTS) compression ratio at multiple 

directions in the sky from a quantitative comparison of the observed and simulated inner 

heliosheath (IHS) energetic neutral atom (ENA) fluxes. We use a 3D steady-state simulation of 

the heliosphere to simulate the ENA fluxes by post-processing the MHD plasma using a multi-

Maxwellian distribution for protons in the IHS. The simulated ENA fluxes are compared with 

time-exposure averaged IBEX-Hi data for the first three years of the mission. The quantitative 

comparison is performed by calculating the fractional difference in the spectral slope between the 

observed and simulated ENA fluxes for a range of compression ratios, where the simulated ENA 

spectrum is varied as a function of downstream PUI temperature as a function of compression 

ratio. The estimated compression ratio in a particular direction is determined by the minimum 

value of the fractional difference in spectral slope. Our study shows that the compression ratio 

estimated by this method is in close agreement with the large-scale compression ratio observed by 

Voyager 2 in its travel direction. Also, the compression ratio in other directions near the ecliptic 

plane is similar to the compression ratio at the Voyager 2 direction. The weakest shock 

compression is found to be on the port side of the heliosphere at direction (27◦, 15◦ 25). This is the 

first study to estimate the HTS compression ratio at multiple directions in the sky from IBEX data.  

Keywords: Termination Shock, Compression ratio — Energetic Neutral Atom — Heliosphere — 

Plasma 
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The reliance on blood is a limiting factor for mass rearing of mosquitoes for Sterile-Insect-

Technique (SIT) and other mosquito-based control strategies. To solve this problem, we have 

developed SkitoSnack, a formulated diet for Aedes aegypti (L) mosquitoes, as an alternative for 

vertebrate blood. Here we addressed the question if long-term yellow fever mosquito culture with 

SkitoSnack resulted in changed life history traits and fitness of the offspring compared to blood-

raised mosquitoes. We also explored if SkitoSnack is suitable to raise Asian tiger mosquitos, Aedes 

albopictus (L.), and the human bed bug, Cimex lectularius (L). We measured life history traits for 

30th generation SkitoSnack-raised Ae. aegypti and 11th generation SkitoSnack-

raised Ae. albopictus, and compared them with control mosquitoes raised on blood only. We 

compared meal preference, flight performance, and reproductive fitness in Ae. aegypti raised on 

SkitoSnack or blood. We also offered SkitoSnack to bed bug nymphs. We found that long-term 

culture with SkitoSnack resulted in mosquitoes with similar life history traits compared to bovine 

blood-raised mosquitoes in both species we studied. Also, Ae. aegypti mosquitoes raised on 

SkitoSnack had similar flight performance compared to blood raised mosquitoes, were still 

strongly attracted by human smell and had equal mating success. Minimal feeding occurred in bed 

bugs. Our results suggest that long-term culture with the blood-meal replacement SkitoSnack 

results in healthy, fit mosquitoes. Therefore, artificial diets like SkitoSnack can be considered as a 

viable alternative for vertebrate blood in laboratory mosquito culture as well as for mosquito mass 

production for Sterile-Insect-Technique mosquito control interventions. SkitoSnack was not 

suitable to induce engorgement of bed bugs. 
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Sustaining home language for super minority children in an English-dominant social setting is a 

challenge. Having teachers and parents’ positive perception of home language is not enough in the 

home language sustaining efforts. The child’s perception must be positive towards the home 

language. The child must see the significance, otherwise, they will continue using the dominant 

language and ignore the home language. This presentation highlights the need for minority 

children’s positive perception of their home language in the home language sustaining efforts.  
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After completing a final round of DNA replication, oocytes can remain arrested in G2 of meiosis 

I for weeks to decades depending on the species. Oocytes resume meiosis after stimulation with a 

maturation hormone, undergoing two highly asymmetric divisions to reduce ploidy while retaining 

most of the cytoplasm in the future haploid gamete. Previous studies of starfish oocyte maturation 

revealed that following hormone stimulation, oocytes remodel their cortical actin cytoskeleton by 

downregulating the small GTPase, Rho. This remodeling resulted in a change in the mechanical 

properties of the oocyte and occurred in the time period leading up to germinal vesicle breakdown. 

Similar phenomena are observed in mouse oocytes, but the functional role of this remodeling is 

unknown. To explore the physiological significance of Rho downregulation on oocyte maturation, 

activated and dominant negative mutants of Rho were expressed, and their effects on known 

meiotic processes were analyzed. Constitutively active Rho had no effect on polar body formation, 

nor did it affect cortical granule translocation to the cortex. However, Rho downregulation 

appeared to be necessary for Dishevelled (Dsh) localization to the vegetal cortex. Dsh is recruited 

to the vegetal cortex during meiosis and plays a crucial role in determining the site of gastrulation 

in the embryo. Thus, while there are likely multiple aspects of oocyte maturation affected by Rho 

and its downstream effectors, we have identified one critical element of meiotic maturation that 

requires Rho downregulation and cortical remodeling: establishment of the embryonic axis. 
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Gross domestic product (GDP) is one of the most useful and widely used indicators to measure 

economic development. Spatially explicit gridded data products are an increasing area of research 

with applications in fields ranging from development activities, humanitarian crises, natural 

disasters, pollution monitoring to policy making at local, national and regional levels. Gridded 

GDP products help to understand the socio-economic dynamics in these different applications 

when combined with other spatially-explicit gridded products such as population, emissions, 

agriculture, and precipitation among many. This paper focuses on a systematic review and 

comparison of the most comprehensive gridded GDP data products available to date by discussing 

them through qualitative and quantitative methods. It focuses on analyzing their underlying 

approaches and input data to determine their goodness-of-fit and to fully understand the 

characteristics of the products. This paper’s goal is to help the data user community make informed 

decisions on the appropriateness of selecting a particular dataset for their set of applications and 

analysis. We found that the GDP data products show their differences coming fundamentally from 

the underlying gridded population datasets that they use. Analyzing case studies for the United 

States and India (scenarios of highly developed and rapidly developing nations), we found 

interesting results on how the datasets behave and how accurately they predict the GDP estimates 

in accordance to national statistics. Furthermore, in contrast to gridded population datasets, use of 

auxiliary variables apart from population count itself is negligible and we believe that could 

significantly increase the accuracy of the data products. 

Keywords: gridded GDP, uncertainty, fitness-of-use, global 
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Metformin is a glucose-lowering and insulin-sensitizing agent which helps to control blood sugar 

level in mammals through activation of 5′AMP-activated protein kinase (AMPK). AMPK is an 

intracellular serine/threonine kinase and a key energy sensor that is activated under metabolic 

stress. AMPK governs a series of biological processes to maintain energy homeostasis in response 

to metabolic stresses through ATP depletion. AMPK is activated when cellular energy is low, 

which shuts down the anabolic pathway and concurrently turns on the catabolic pathway to 

produce ATP. This process continues throughout the metformin feeding which creates a nutrient-

deficient environment as well as disturbs its metabolic regulation through AMPK resulting in the 

effect in mosquito physiology. We investigated the role of AMPK in regulating the ATP 

homeostasis by feeding Aedes aegypti with metformin and observing its effect on survival, 

fecundity, and immunity against bacterial challenge. Our result demonstrated that AMPK 

activation through metformin increased mortality rate in a dose-dependent manner where 20mM 

had greater mortality than 15mM, 10mM, and 5mM respectively. Similarly, AMPK also 

significantly reduced the fecundity rate of these mosquito in a dose-dependent manner (10mM < 

5mM < 2mM < 0mM). Additionally, in response to larger bacterial load, we also saw a dose-

dependent mortality rate where 10mM concentration showed higher mortality than 5mM and 2mM 

in comparison to the control (Mantel-Cox, P < 0.0001). 
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Novel Complex Oxide Growth Technique: hybrid Molecular Beam Epitaxy Suresh Thapa and 

Ryan Comes Auburn University Abstract: Experimental verifications is the key to validate the 

results from theory and simulation in the field of materials science. Materials science research has 

played a crucial role in technological advancement where atomic scale research has been normal 

nowadays. Computer simulations on theoretical model of materials demand immense care when it 

comes to the atomic scale. On the other hand, synthesis of those materials is super challenging 

despite rapid advancement in technology. It becomes almost impossible when it comes to the 

synthesis of perfect perovskite oxides and even more difficult to replicate the growth with same 

precision due to the lack of adsorption-controlled growth window. Synthesis of high-quality 

perovskite oxides is supplemented by pulse laser deposition and molecular beam epitaxy (MBE) 

since past three decades. Though the difficulties in dealing with transition metals having low vapor 

pressure and refractory metals gives rise to the hybrid MBE (hMBE) approach for material 

synthesis where metal organic precursor are used along with regular effusion cells. Since the last 

decade, hMBE has been established as a state of art technique in oxide thin film synthesis due to 

its ability to deliver refractory and low vapor pressure metals with ease. These days, reflection 

high energy electron diffraction (RHEED) is included in most of the hMBE system for in-situ 

monitoring of the growth. The availability of large varieties of characterization tools has 

sophisticated experimental materials research. Among all those tools, X-ray photoelectron 

spectroscopy (XPS) is handy in oxide thin film characterization due to its surface probing nature. 

The major advantage of XPS is its’ ability to determine precise composition of constituent metals 

in the sample and oxidation state of metals. On the other hand, XPS is also well known for its 

capability of characterizing contaminants on the film or on the surface of the film. 
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Cancer treatments and supportive care have improved in the last few decades. As a result, more 

than 80% of children treated for cancer live five years or more after treatment. Radiation is a key 

component of successful cancer therapy as nearly 50% of all cancer patients in the U.S. receive 

radiation therapy as part of their treatment. However, with radiotherapy, there is also the risk of 

developing long-term side effects (late effects). The severity of these effects ranges from simple 

discoloration of the skin to second cancer and cardiac disease. This presentation will provide a 

short overview of late effects and recent advancements in radiation dosimetry methodologies with 

a focus on cardiac diseases.   

Keywords: Late Effects, Cardiac Toxicity, Radiation Therapy, Computational Phantom, 

Childhood Cancer 
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Conservation conflict over livestock depredation is one of the key drivers of large mammalian 

carnivore declines worldwide. Mitigating this conflict requires strategies informed by reliable 

knowledge of factors influencing livestock depredation. Wild prey and livestock abundance are 

critical factors influencing the extent of livestock depredation. We compared whether the extent 

of livestock predation by snow leopards Panthera uncia differed in relation to densities of wild 

prey, livestock and snow leopards at two sites in Shey Phoksundo National Park, Nepal. We used 

camera trap-based spatially explicit capture-recapture models to estimate snow leopard density; 

double-observer surveys to estimate the density of their main prey species, the blue sheep Pseudois 

nayaur; and interview-based household surveys to estimate livestock population and number of 

livestock killed by snow leopards. The proportion of livestock lost per household was seven times 

higher in Upper Dolpa, the site which had higher snow leopard density (2.51 snow leopards per 

100 km2) and higher livestock density (17.21 livestock per km2) compared to Lower Dolpa (1.21 

snow leopards per 100 km2; 4.5 livestock per km2). The wild prey density was similar across the 

two sites (1.81 and 1.57 animals per km2 in Upper and Lower Dolpa, respectively). Our results 

suggest that livestock depredation level may largely be determined by the abundances of the snow 

leopards and livestock and predation levels on livestock can vary even at similar levels of wild 

prey density.  In large parts of the snow leopard range, livestock production is indispensable to 

local livelihoods and livestock population is expected to increase to meet the demand of cashmere. 

Hence, we recommend that any efforts to increase livestock populations or conservation initiatives 

aimed at recovering or increasing snow leopard population be accompanied by better herding 

practices (e.g., predator-proof corrals) to protect livestock from snow leopard. 

 

 


