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Abstract: Identifying key influential nodes in complex networks is crucial for applications such as social
network analysis, epidemiology, and recommendation systems. This paper proposes SE_GCN (Structural
Equivalence with Graph Convolutional Network), a method that combines structural equivalence with
Graph Convolutional Networks (GCNs) to identify key nodes in complex networks. SE_GCN leverages
structural similarities among nodes at various hop distances to construct a comprehensive feature matrix,
which is directly used for node embedding. GCNs are employed to process this feature matrix, learning
effective representations of nodes within the network. The fully connected layer of SE_GCN computes the
embedded score of each node, and a sigmoid function predicts the influential probabilities of nodes. The
performance of SE_GCN is evaluated by comparing it with the Susceptible-Infected-Recovered (SIR)
epidemiological model, Kendall's tau correlation, and Jaccard similarity. The proposed method is assessed
using baseline methods in terms of infection rate, seed set size, correlation coefficient, and similarity index
across several synthetic and real-world networks. The results demonstrate that SE_GCN outperforms
existing methods, highlighting its effectiveness and robustness in identifying influential nodes.
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Abstract: Petri net (PN) is a mathematical modeling tool for representing and analyzing discrete-event
dynamic systems. Applying PNs in managerial decision-making contributes to studying the systems
dynamics, performance characteristics, and resource utilization. It is previously known that Boolean Petri
nets (BPNs) generate all 2k\documentclass[12pt]{minimal} \usepackage{amsmath} \usepackage{wasysym}
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binary vectors in their reachability analysis that are used to study safe systems. In this article, the concept of
reachability tree for a defined class of BPNs is used to merge the marking nodes by proving its
homomorphism with a graph isomorphic to the multidimensional hypercube network topology. Using this
approach, we apply the model in frequent pattern mining to find the association rules in the Market Basket
Analysis (MBA) Problem. MBA is extensively studied using Apriori, FP Growth and ECLAT algorithms but
it scans the databases multiple times for generating association rules. The reachability-based approach
followed here uses the idea from these algorithms and is implemented in the defined BPN model. This
suggests the use of reachability in solving the problem does not require multiple data scans. This approach
with reachability is novel and helps in understanding customer behavior and transactional patterns.
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Abstract: Histones are rapidly loaded onto the geminivirus genome upon entry into plant cells leading to the
formation of a eukaryotic chromatin-like structure "minichromosome" that supports its replication and
transcription but the underlying mechanism behind this process has not been fully defined. From a host-virus
perspective, histone chaperones, a crucial component in regulating chromatin architecture are recognized as
a potential determinant in animal virus infection and are well studied, but their possible involvement in plant
virus pathogenesis has been unexplored. ASF1, a pivotal histone chaperone facilitates the deposition of
histone H3 and H4 onto DNA, which is necessary for the formation of eukaryotic chromatin. Here, we
report that overexpression of specific histone chaperones (HCs) NbASF1A and NbASF1B genes facilitate
the deposition of histone onto incoming virus DNA preventing its accessibility for both DNA synthesis and
transcription machinery and this approach efficiently limits the development of geminivirus related disease
symptoms progression. Conversely, the knockdown of both NbASF1A and NbASF1B enhances virus
accumulation and disease progression and this process is supported by the Radiation sensitive protein 51
(RAD51) of Homologous recombination repair (HRR) pathway. This study presents a novel finding about
HCs NbASF1A and NbASF1B conferring robust antiviral defence against geminiviruses.
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Abstract: The flood exposure in India exacerbates childhood malnutrition, particularly in the vulnerable
regions of India. Presently, India is facing a dual burden of natural disasters and malnutrition, especially in
the vulnerable regions that are exposed to floods. Many studies have been focused on micro-level or
regional-level analyses. The present study is uniquely examining the association between flood exposure and



malnutrition at a national scale. The study investigated the impacts of flood exposure on childhood
malnutrition, using the Composite Index of Anthropometric Failure (CIAF) to assess stunting, wasting, and
underweight among children under five years age group. The present study is based on the analyses of data
from the National Family Health Survey (NFHS-5, 2019-2021) and Central Water Commission (CWC)
reports. The data were analyzed across flood-affected regions in India and categorized by the frequency of
flood events (i.e., non-flooded; 1-2 times flooded; and three times flooded events). The analysis reveals a
significant increase in malnutrition rates with higher flood exposure in regions experiencing three flood
events, 38 percent of children were stunted, 20 percent were wasted, and 35.7 percent were underweight as
compared to non-flooded areas. Factors such as low birth weight, maternal education, sanitation facilities,
and household infrastructure intensified malnutrition outcomes. The major findings of the study suggested
that repeated flooding events aggravate food insecurity and increase vulnerability to child malnutrition. This
study not only highlights the compounded effects of flood exposure and socio-economic disparities on CIAF
malnutrition but also offers policy-relevant insights. The results of the study highlight the urgent need for
targeted interventions, including developing disaster-resilient infrastructure, educational programs for
mothers, and enhanced access to sanitation and healthcare in flood-affected regions in India.
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Abstract: The 2-deoxy sugars and bisindole moieties are ubiquitously found in natural products and play a
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protected glycals within 1-2 h. Additionally, we further explore the new process of transforming 2-deoxy
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indium trichloride (InCl3) in good yields at room temperature. This method emphasizes inherited stereo
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Abstract: This study investigates the trace element concentrations in the surface waters of four north-
joining Himalayan tributaries of the Ganga river (Ramganga, Ghaghara, Gandak, and Kosi), highlighting the
combined effects of geogenic processes and anthropogenic activities on trace element chemistry and water
quality. A knowledge gap exists in understanding the sources of trace elements in these tributaries and the
contribution of trace elements from these tributaries to the Gangariver. The novelty of the study lies in its
assessment of sources, human health risks, and ecological impacts. The investigation was conducted by
assessing trace element concentrations and comparing them with national and international standards.
Various human health and ecological risk indicators, including the Heavy Metal Pollution Index (HPI),
Hazard Quotient (HQ), Health Index (HI), Chronic Daily Intake (CDI), and the Potential Ecological Risk
Index (PERI), were applied. The results reveal high concentrations of copper (Cu), zinc (Zn) and lead (Pb)
in the Ramganga, indicating contamination from industrial activities in the catchment. Although most trace
element concentrations are within safe limits, Pb concentration in the Ramganga exceeds the limit
prescribed by WHO. The Ramganga shows the highest health risks, with a HItotal of 1.876 for adults and
1.616 for children. In contrast, the Ghaghara, Gandak, and Kosi exhibit lower but moderate contamination
levels. HPI values for these rivers- 93.74 for the Ghaghara, 83.95 for the Kosi, 83.13 for the Gandak, and
80.43 for the Ramganga-indicate that although contamination is below critical thresholds, targeted
mitigation strategies are needed. The findings provide valuable insights into trace metal sources and their
implications for human health and ecological risks, and emphasize the need for frequent monitoring and
pollution control measures for maintaining sustainable water quality in these tributaries.
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Abstract: Fluvial flooding is a recurring event in the Aie River basin in Assam, India. On August 14, 2021,
floodwater breached a large stretch of embankment in the Bongaigaon District and inundated several
villages. Using a cross-sectional design to conduct household surveys in February and March 2022, the
study investigates responses six to seven months following the August 2021 flood disasters. The purpose of
this study is to determine the prevalence and risk factors of four psychological health outcomes. Being
flooded is strongly and adversely associated with each of these mental health outcomes. After adjusting for
the potential confounders, the strength of the relationships is reduced to four times (adjusted OR 4.62 [95%
CI 2.63-8.1]; p < 0.01) for PTSD, five times (adjusted OR 5.28[95% CI 3.38-8.26]; p < 0.01) for anxiety,
and three times (adjusted OR 3.45[95% CI 2.24-5.33]; p < 0.01) for depression, and 21 times for comorbid
PTSD, anxiety, and depression (adjusted OR 21.68[95% CI 7.38-63.74]; p < 0.01). The robustness of flood
exposure is checked in an extended model. It includes variables that indicate the severity of flooding and
various secondary stressors. The present study also explores the effects of 'loss stressors' such as crop loss,
workday loss, livestock loss, and damage to infrastructure. Located in a resource-constrained setting, the
effects of these factors add value to the study. Longer duration of floodwater in the house premise increases
the odds of developing anxiety (adjusted OR 1.69[95% CI 1.04-2.75]; p < 0.05) and depression (adjusted
OR 1.9[95% CI 1.15-3.12]; p < 0.05). Similarly, deeper floodwater inside the house increases the odds of
depression (adjusted OR 1.87[95% CI 1.07-3.28]; p < 0.05). Among all the 'loss' stressors, damage to houses
and the cost of repairing is significantly associated with PTSD (adjusted OR 2.04[95% CI 1.09-3.82]; p <
0.05), depression (adjusted OR 2.17[95% CI 1.22-3.87]; p < 0.01) and comorbid PTSD, anxiety and
depression (adjusted OR 2.16[95% CI 1.07-4.36]; p < 0.05).
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Abstract: Methionine is essential for the growth and survival of Mycobacterium tuberculosis (M.
tuberculosis), however, the canonical transsulfuration pathway involved in the biosynthesis of methionine is
dispensable, suggesting redundancy. This study explores the presence of an ortholog of O-succinyl
homoserine sulfhydrylase in M. tuberculosis, which catalyses direct sulfhydrylation for methionine



biosynthesis. Bioinformatics analysis of putative O-succinyl homoserine sulfhydrylase encoded by metZ in
M. tuberculosis showed similarities with its orthologues in other bacterial species. Here, we show that metZ
deletion in M. tuberculosis resulted in impaired growth under acidic conditions, which was reversed by
methionine supplementation. Molecular dynamics simulation studies revealed improved binding of
substrate, O-succinyl homoserine, to the active site of MetZ at low pH mimicking the phagosomal
microenvironment. Intriguingly, despite higher ATP levels, metZ deletion reduced the frequency of
Bedaquiline-induced persister formation. Finally, we demonstrate that loss of metZ hinders M. tuberculosis
growth inside the host.
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Abstract: High fluoride (F-) concentrations in groundwater affect over 200 million people across 25
countries, making accurate detection and quantification of fluoride in water essential for safety assessment.
There is a growing demand for advanced water quality testing systems that provide real-time, location-
specific data without requiring specialized expertise. This study presents the development of a simple, eco-
friendly, and cost-effective nanosensor for electrochemical F- detection in environmental water samples. To
our knowledge, this is the first report on the green synthesis of platinum nanoparticles (PtNPs) using Ficus
religiosa (sacred fig) leaf extract via a co-precipitation method. Additionally, PtNPs were synthesized ex situ
and decorated on reduced graphene oxide (rGO) to form a nanohybrid using ultrasonication. The
PtNPs@rGO nanohybrid was then deposited on a disposable screen-printed carbon electrode (SPCE) to
fabricate the PtNPs@rGO/SPCE nanosensor using a drop-casting technique. This approach enhances the
specificity and sensitivity of the sensor, addressing current analytical challenges. The PtNPs@rGO
nanohybrid was characterized by Fourier transform infrared spectroscopy (FTIR), high-resolution
transmission electron microscopy (HRTEM), X-ray diffraction (XRD), scanning electron microscopy-energy
dispersive X-ray (SEM-EDX) analysis, contact angle (CA) measurement, and electrochemical techniques
such as differential pulse voltammetry (DPV) and cyclic voltammetry (CV). The PtNPs@rGO/SPCE
nanosensor exhibited a wide linear range from 0.001 to 160 mu M for F- concentrations, with a limit of
detection of 10 nM and a limit of quantification of 0.036 mu M. The sensitivity was 4.126 mu A mu M-1
cm-2. The sensor demonstrated excellent reproducibility and strong anti-interference properties. It was
successfully applied for F- detection in tap, drain, and tube well water samples, yielding satisfactory
recoveries, and its performance surpasses those of previously reported sensors for aqueous F- sensing.
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Abstract: Since 2011, MXenes, a family of two-dimensional transition metal carbonitrides, nitrides, and
carbides, have been identified as promising candidates for gas-sensing applications due to their high surface
area, tunable electronic properties, and excellent mechanical and chemical stability. Recent progress has
focused on improving their sensing performance, selectivity, and response/recovery times. Our Review
offers a thorough summary of the most recent progress in the use of MXene-based nanocomposites for smart
gas sensors. The study explores the synthesis of pure MXenes from different MAX phases using selective
etching and suitable etchants and delaminating agents. It also discusses the characteristics of MXenes and
their applications. Further analysis looks at how the performance of gas sensors is impacted by various
parameters including humidity, thickness, surface area, concentration, temperature, functional groups, and
substrate. Moreover, this Review discusses the existing difficulties in the subject and suggests potential
avenues for future research to tackle these hurdles. This work intends to provide guidance for the fabrication
of next-generation smart gas sensors using MXene-based nanocomposites. It summarizes recent
developments and potential techniques, with the goal of enabling their applications in environmental
monitoring, industrial safety, and healthcare diagnostics.
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Abstract: With the rising integration of the Internet of Things (IoT) into our daily lives, ensuring the
security and privacy of these interconnected systems has become paramount. Traditional cybersecurity
approaches often fall short in addressing the dual challenges of protecting IoT systems from intrusions while
preserving user privacy, particularly given the complexity of IoT data and increased concerns about data
privacy. Therefore, a Machine Learning (ML) based model is implemented in the proposed system to
accurately classify intrusions, tailored for IoT security. In this context, this paper proposes a hybrid machine
learning model: Average Orthogonal Probabilistic Random Forest-Extreme Gradient Boosting (AOPRF-
XGBoost) to classify the presence and absence of intrusions in the datasets while considering different data
privacy budgets. The AOPRF-XGBoost model makes use of a proposed enhanced version of Random
Forest: Average Orthogonal Probabilistic Random Forest and Extreme Gradient Boosting models. A key
aspect of this work is the incorporation of differential privacy mechanisms to safeguard sensitive data during
model training. Differential Privacy Datasets are created by adding Gaussian noise to the existing datasets:
AFDA-IDS and UNR-IDD for the AOPRF-XGBoost model, ensuring privacy protection. The experimental
results of the AOPRF-XGBoost model show that the model's accuracy improves by 3% and 1% in AFDA-
IDS dataset and UNR-IDD dataset respectively, over state-of-the-art existing machine learning models,
achieving a balance between Security and Privacy.
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Abstract: A rationally designed luminescent probe based on cyclometalated iridium(iii) AIEgens was
developed for the rapid, sensitive, and specific detection of NAD(P)H in aqueous media. This probe was
successfully utilized for bioimaging of NADH within the mitochondria of living cancer cells, highlighting
its potential as a valuable tool for investigating NADH-associated cellular processes.
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Abstract: This small-scale qualitative study explores the establishment and operation of communities of
practice (CoPs) by six women teachers in schools in the areas of New Delhi, Chennai and Jehlum in India.
The findings emerge from a larger research project on the professional development needs of women
teachers in schools in India. Using the framework of 'brave spaces' the article examines the development of
CoPs for the purpose of professional development. In this study of schools in the Global South, this type of
approach is new, is demanding in cultural terms and will take time to become embedded in school cultures.
The brave spaces framework revealed some of the tensions that can exist within CoPs, and which need to be
worked through to effect meaningful practice. Through semi-structured interviews, an exploration of the
social learning experiences of these women teachers was conducted revealing the interplay of power,
authority, conflict and teacher identity. The findings highlight some of the challenges that these women
teachers faced in establishing and conducting CoPs, their vulnerabilities leading these CoPs, and their
critical reflections and the nature of the complex challenges that they faced in their own professional
development and learning.
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Abstract: A major worldwide health concern is chronic respiratory diseases (CRDs), which include
disorders including asthma, pulmonary hypertension, occupational lung diseases, and chronic obstructive
pulmonary disease (COPD). Improving clinical results and treatment efficacy requires an early and precise
diagnosis. In order to classify respiratory sounds, this study presents a novel framework that incorporates
auditory-inspired characteristics, such as Mel-Frequency Cepstral Coefficients (MFCCs), Mel Spectrograms,
and Cochleograms, into a CNN-LSTM architecture. The framework uses sophisticated feature extraction
techniques in conjunction with strong data augmentation approaches to address the issue of class imbalance
and guarantee a thorough representation of a variety of respiratory sound patterns. Using the Respiratory
Sound Database, the suggested model was assessed and showed remarkable performance, obtaining an F1
score of 98.94%, accuracy of 98.90%, specificity of 99.80%, sensitivity of 98.90%, and an ICBHI score of
99.40%. These findings demonstrate the model's potential as a reliable and efficient tool for the early
identification and evaluation of CRDs, which would significantly improve patient care and the management
of respiratory illnesses. The outstanding performance further emphasizes the importance in clinical settings,
enabling improved management and early identification of chronic respiratory conditions.
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Abstract: Glioblastoma (GBM) has a dismal median survival of 15 months owing to therapy resistance and
inevitable recurrence. Using our cellular models of GBM radiation resistance, we had shown that GBM
recurrence is due to survival and proliferation of residual disease cells enriched in multinucleated giant cells
(MNGCs). However, MNGC division mechanism remained elusive. Here, using live-cell imaging we found
daughter cells emerge from MNGCs by cytoplasmic pinching. Lack of DNA condensation, absence of



spindle poles and acto-myosin contractile ring in dividing-MNGCs confirmed non-mitotic division of
MNGCs. Furthermore, MNGCs harboured DNA damage, senescence phenotype, repeated atypical division
after radiation exposure, characteristics of unconventional division called 'Neosis'. Molecularly, WGCNA
co-expression network analysis of RNA-Sequencing from parent, non-dividing MNGCs and dividing-
MNGCs identified significantly high expression of aurora kinases (AurA and AurB) specifically in dividing-
MNGCs. Pharmacological and genetic inhibition of aurora kinases abrogated MNGC neosis, preventing
GBM recurrence in vitro and in vivo in an orthotopic GBM mouse model. Together, this study demonstrates
that MNGCs divide by neosis, an atypical division mediated by AurA and AurB and identify aurora kinases
as a potential molecular target to inhibit neosis and prevent GBM recurrence.
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Abstract: Gender is a critical social component in determining vulnerabilities and shaping adaptive
responses to climate change impacts. However, climate vulnerability and adaptation studies often fail to
incorporate the interaction between gender and various socio-economic and cultural factors. This study
analyses research articles from South Asia to examine empirical findings concerning gender vulnerability
and adaptation. Systematically reviewing articles from 2000 to 2024, we identified 53 articles based on
gender vulnerability and adaptation strategies in response to climate change. This review provides an in-
depth account of methodological and empirical evidence on gender vulnerability, and adaptation, to climate
change. More than half of the articles focus exclusively on the impact of climate change on gender
vulnerability and adaptation practises within the agricultural sector. Another widely discussed theme
identified is disaster, along with agrobiodiversity, forestry, and water. The study classifies methodological
frameworks into two groups: gender-sensitive approaches, which consider other socioeconomic and cultural
factors intersecting with gender, and less gender-sensitive approaches primarily relying on gender-
disaggregated data. The latter often overlooks the intra-gender differences while assessing gender-
differentiated vulnerabilities and capacities. The study strongly recommends further exploration of the
intersectionality approach to account for a better understanding of complex gender and power relations,
ultimately enhancing policy planning and implementation for more robust approaches.
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plasma bubbles (EPBs). In this study, a virtual ionosonde experiment is simulated to investigate the various
ST signatures under the presence of shallow, deep, overhead, and off-centered upwellings in the bottom-side
ionosphere. It is shown that STs occur at higher and lower virtual heights than the main ionogram trace for
the off-centered and overhead upwellings, respectively. The height separation between the main trace and
STs increases with the deepening of overhead upwellings. Further, a proof-of-concept is demonstrated that
multiple STs from ionograms can be used to reconstruct the spatial structure of bottom-side upwellings, if
the precise Angle-of-Arrival information can be resolved from the wide beam Ionosonde systems, and can
have potential applications in predicting the occurrence of EPBs.
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Abstract: We present here a study of the diverse regimes and behaviour of the glaciers from a single source
with varied aspects and geometries. We have analyzed the terminus recession pattern and frontal area loss of
five glaciers descending on various aspects from the Menthosa peak (Himachal Himalaya). All five studied
glaciers show the recession of terminuses during the study periods, though with an erratic pattern of
recession rates. The largest glacier among all, i.e., the Harruin glacier, is retreating at an overall annual rate
of 8.13 +/- 0.21 ma-1 since 1921, with a maximum retreat rate of 10.01 +/- 0.36 ma-1 between 1971 and
2000 and a minimum rate of 5.78 +/- 0.55 ma-1 during the most recent phase, i.e., 2013-2021. On the
contrary, Menthosa and the Churput glaciers show the fastest retreat rates of 20.65 +/- 1.55 and 13.54 +/-
1.55 ma-1, respectively, during the most recent phase (2013-2021). Contrastingly, the Zambu and the Chasak
glaciers show the fastest annual retreat rates during the 2000-2013 period (23.77 +/- 0.9 and 9.3 +/- 0.9
ma-1, respectively). We analyzed the climate data for the last century, however, no micro-climatic data was
available. Therefore, climatic trends apply to all the glaciers. Therefore, we attribute the disparate glacier
recession pattern to the variations in the topographic factors, mainly glacier hypsometry and valley
geometry.
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Abstract: Metal toxicity in groundwater surrounding coal mines is a major concern because it may pose a
significant risk to human health of the local populace. The present study investigated Al, As, Ba, Cd, Co, Cr,
Cu, Fe, Mn, Ni, Pb, Se, Sr, and Zn concentrations in the groundwater of Umaria coalfields during the post-
monsoon season and pre-monsoon season. The study was carried out to investigate the spatial and temporal
variation of the metals in the groundwater along with statistical source identification of the metals and
assessment of human health risks due to intake of the metals through the groundwater. The metals of
concern were Al, Fe and Mn, which exceeded the Indian drinking water quality standards in 26%, 38% and
12% of samples in the post-monsoon season and 38%, 40% and 14% of samples in the pre-monsoon season.
A marked decrease in metal concentrations in the post-monsoon season was also observed, which may be
attributed to the dilution effect associated with the heavy rainfall during the monsoon season. Principal
component analysis used to identify contamination sources of the metals indicated geogenic attributes, coal
mining activities and vehicular load as the sources of the metals in the groundwater. The human health risk
assessment suggested considerable risk to the local populace using the groundwater for drinking purposes.
The probable health risk, as suggested by the Hazard Index, depicted a higher risk to the child population as
opposed to the adults. The Hazard Index for the child population was greater than unity in 60% and 76% of
the samples in the post- and pre-monsoon seasons, respectively, suggesting a significant risk of metal
exposure from groundwater intake. The study also suggested that ingestion was the primary exposure
pathway and risk due to dermal exposure was trivial. The carcinogenic risk due to As and Cr were within the
acceptable limits except for one location each for As and Cr. The present study suggests a potential non-
carcinogenic human health risk due to groundwater intake; hence, the study area needs routine groundwater
quality monitoring.
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Abstract: MXenes, specifically Ti3C2Tx having peculiar structural and electronic characteristics display
not only high surface area, and excellent thermal and electrical conductivity but also have the potential for
functionalization. The primary focus of this research is to control the decay time of gold nanoparticle (NP)
(Au NP) decorated multilayer Ti3C2Tx MXene (Au-Ti3C2Tx) synthesized by a simple two-step selective
etching technique. Incorporation of Au NPs in the multilayer Ti3C2Tx MXene leads to lattice expansion,
micro-strain reduction, and crystallinity improvement, as confirmed by x-ray diffraction analysis.
Observation of a well-developed G band in the Au-Ti3C2Tx MXene across different Au concentrations by
Raman spectroscopy investigations suggests the accumulation of graphitic carbon on the MXene surface
which has greatly improved the charge transfer characteristic of the carbide layer. Furthermore, the Au-
Ti3C2Tx MXene exhibits promising optical properties for different concentrations of gold. The time-
resolved photoluminescence spectroscopy studies displayed a reduction in the average decay time (tau av) to
similar to 30% with increasing gold concentration from 100 to 150 mu l in Au NPs solution which is
explained based on Au NPs induced surface plasmon resonance. The decoration of Au NPs facilitates the
accumulation of carbon on the surface of MXene, resulting in enhanced crystallinity, reduced micro-strain,
and decreased decay time. By engineering decay time through the decoration of noble metal NPs onto
MXene, it becomes possible to fabricate highly efficient photodetectors and imaging devices. This is
especially advantageous in applications where shorter decay times are desired.
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Abstract: In this paper, we investigate the evolution of crystal structure, magnetic, thermodynamic, and spin
correlation behaviors in a series of double perovskite materials Sr2NiMo1-xWxO6 (0 x 1) using magnetic
susceptibility (dc and ac), specific heat, and neutron diffraction measurements. The magnetic Ni2+ (3d8,
spin-1) and Mo6+/W6+ (4d0/5d0) ions are arranged alternatively in the crystal structure where the
(super)exchange interactions between Ni2+ follow Ni-O-Mo/W-O-Ni pathways. Our magnetization
measurements indicate an antiferromagnetic state in the parent compound (x = 0.0) with ordering
temperature TN similar to 80 K, is suppressed with W substitution, showing TN similar to 60 K for the other
end compound (x = 1.0). With W substitution, further, an additional peak accompanied by a bifurcation
between zero-field-cooled and field-cooled moments is observed at low temperature in magnetization data,
which is due to a coexisting glassy phase, as identified using ac susceptibility in the representative x = 0.5
sample. The specific heat measurements show an anomaly across TN while its magnetic component follows
a Cm proportional to T3 behavior at low temperature. Our detailed neutron diffraction measurements show
an ordered antiferromagnetic ground state with magnetic propagation vector k = (0.5, 0, 0.5), where the
magnetic moment has been detected close to the expected value of similar to 2 mu B/Ni2+ across the series.
While the W substitution does not alter both lattice and magnetic structures in this series, it lowers the TN
and induces sizable magnetostructural coupling across the ordering temperature. Given that W and Mo have
similar ionic radii, charge states, and (non)magnetic behaviors but differ in their d character, the present
substitution of W has a remarkable effect on the ground state magnetic properties, which calls for an
investigation using microscopic probes and theoretical calculations.
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Abstract: Global omics offer extensive insights into the diversity of essential biomolecules across various
plant developmental stages. Despite advancements in high-throughput technologies, the integrated analysis
of global omics such as proteomics, transcriptomics, and metabolomics, is yet to be fully explored in fruits
of Capsicum species. In this study, we used an integrated omics approach to identify proteins involved in
fruit development, and metabolite biosynthesis in the placenta and pericarp tissues of two contrasting
genotypes belonging to ghost chili (Capsicum chinense) and C. annuum. The mass spectrometry analysis
identified a total of 4,473 and 2,012 proteins from the pericarp and placenta tissues of Capsicum fruits. We
observed expression of developmental stage-specific proteins, such as kinases, transferases, ion transporters,
F-box proteins, and transcription factors that were enriched in the biosynthesis of primary and secondary
metabolites. The abundance of these proteins corresponded with RNAseq data. Key proteins related to
capsaicinoids biosynthesis, such as Acyltransferase 3, 3-oxoacyl-[acyl-carrier protein], 4-coumaroyl co-A
ligase, and 3-ketoacyl-coA synthase 3, were identified in placenta of highly pungent ghost chili, along with
J-domain proteins and transcription factors such as MYB101, MYB 14-like, bHLH112, NAC, and Cyt p450
CYP82D47, suggesting their role in capsaicinoids and secondary metabolites biosynthesis. Further, we
observed a correlation of the expression of genes and proteins with the abundance of primary and secondary
metabolites, such as carbohydrates, alcohols, fatty acids, phenolics, glycerides, polyamines, and amino
acids. Our findings provide a novel multiomics resources for future functional studies, with potential
applications in breeding programs.
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Abstract: Introduction Pesticides such as isoproturon are widely employed and represent a considerable
environmental concern. The development of sustainable and efficient degrading techniques is crucial.
Photocatalytic degradation employing semiconductor materials is a compelling solution. This study
examines the synergistic advantages of heterojunction formation by synthesizing, characterizing, and
improving the photocatalytic efficacy of Ag3PO4/SnO2 nanocomposites for the degradation of
isoproturon.Methods The Ag3PO4/SnO2 nanocomposite was characterised using powder X-ray diffraction
(PXRD), Fourier Transform Infrared Spectroscopy (FTIR), Scanning Electron Microscopy (SEM),
Ultraviolet-Diffuse Reflectance Spectroscopy (UV-DRS) and X-ray Photoelectron Spectroscopy (XPS). The
effective synthesis of the Ag3PO4/SnO2 heterojunction was confirmed by characterization data from
various techniques (PXRD, FTIR, SEM, UV-DRS, XPS).Results and Discussion Elemental mapping
confirmed uniform distribution of O, P, Ag, and Sn. High-resolution mass spectrometry (HRMS) was
employed to analyse degradation products. The Ag3PO4/SnO2 nanocomposite exhibited improved
photocatalytic degradation of isoproturon compared to its precursors. In contrast to 25% for pure SnO2 and
41% for Ag3PO4, over 97% degradation was achieved using Ag3PO4/SnO2 nanocomposite within 120 min
of light irradiation under identical conditions. The synergistic effects of heterojunction formation
significantly enhanced isoproturon degradation using the Ag3PO4/SnO2 nanocomposite. The heterojunction
reduces electron-hole recombination rate and enhances photogenerated charge carriers for degradation via
effective charge separation. The improved photocatalytic activity is ascribed to the increased surface area of
the nanocomposite. The analysis of HRMS data revealed the degradation products. The findings
demonstrate the efficacy of Ag3PO4/SnO2 nanocomposites as photocatalysts for environmental
remediation, namely in the breakdown of pesticides.
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Abstract: Recent studies have shown that three-dimensional architecture of bacterial chromatin plays an
important role in gene expression regulation. However, genome topological organization in Mycobacterium
tuberculosis, the etiologic agent of tuberculosis, remains unknown. On the other hand, the exact mechanism
of differential pathogenesis in the canonical strains of M. tuberculosis H37Rv and H37Ra remains poorly
understood in terms of their raw sequences. In this context, a detailed contact map from a Hi-C experiment
is a candidate for what bridges the gap. Here, we present the first comprehensive report on genome-wide
contact maps between regions of H37Rv and H37Ra genomes. We tracked differences between the genome
architectures of H37Rv and H37Ra, which could possibly explain the virulence attenuation in H37Ra. We
confirm the existence of a differential organization between the two strains most significantly a higher
chromosome interaction domain (CID) size in the attenuated H37Ra strain. CID boundaries are also found
enriched with highly expressed genes and with higher operon density in H37Rv. Furthermore, most of the
differentially expressed PE/PPE genes were present near the CID boundaries in H37Rv and not in H37Ra.
We also found a systemic reorganization of CIDs in both virulent H37Rv and avirulent H37Ra strains after
hypoxia induction. Collectively, our study proposes a differential genomic topological pattern between
H37Rv and H37Ra, which could explain the virulence attenuation in H37Ra.IMPORTANCEGenome
organization studies using chromosome conformation capture techniques have proved to be useful in
establishing a three-dimensional (3D) landscape of bacterial chromatin. The sequence-based studies failed to
unveil the exact mechanism for virulence attenuation in one of the Mycobacterium tuberculosis strains
H37Ra. Moreover, as of today, no study investigated the 3D structure of the M. tuberculosis genome and
how 3D genome organization affects transcription in M. tuberculosis. We investigated the genome topology
in virulent and attenuated strains of M. tuberculosis using Hi-C. Our study demonstrated that virulent and
attenuated M. tuberculosis strains exhibit distinct topological features that correlate with higher gene
expression of virulence genes in the virulent H37Rv strain.
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Abstract: Adipocytokines, including leptin, adiponectin, and resistin, are key mediators linking adiposity,
insulin resistance, and inflammation. We present the first genome-wide association study (GWAS; N =
5258) and exomewide association study (ExWAS; N = 4578) on leptin, adiponectin, and resistin in South
Asian population. We identified novel associations in genes ZNF467, and LEPREL2 for leptin; ZNF467,
LEPREL2, CRLF3, ZNF732, SOX30, XIRP1, ATP8B3, SPATA2L, TMCO4, TLN2, ABCA12, and SHB for
adiponectin; and D2HGDH for resistin. Additionally, we confirmed known associations of FTO, MC4R, and
HOXB3 with leptin and ADIPOQ with adiponectin. Notably, ADIPOQ variants were consistently significant
across GWAS, ExWAS, and gene-based analyses, reinforcing their central role in regulating adiponectin
levels. Most of these novel associations identified were population-specific, highlighting the importance of
studying diverse populations to uncover unique genetic signals. After adjusting for BMI, the associations
with adiponectin and resistin remained significant, whereas most associations for leptin weakened in both
effect size and significance. Functional annotation revealed that the identified variants were enriched for



expression in adipose tissue, the brain (cerebellar hemisphere and cerebral cortex), and the pituitary gland.
These variants act as eQTLs and splice-QTLs in adipose, brain, and pancreas, suggesting cross-tissue
regulatory mechanisms. ExWAS further implicated rare variant burden in genes such as LONP1, ZNF335,
and TTC16 for adiponectin and resistin. These findings enhance our understanding of adipocytokine
biology, emphasises the need for population-specific genetic research, and lays foundation for future
functional studies.
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Abstract: The increasing global demand for herbs and spices in food and nutraceutical industries highlights
their key functional benefits, including antioxidant and anti-inflammatory properties. Ensuring authenticity
and traceability is essential to counteract challenges such as geographical origin (GO) mislabelling and
tissue-or variety-specific adulteration, which can undermine product quality and safety. This study employs
LC-Orbitrap-MSbased untargeted metabolomics coupled with machine learning to authenticate the GO,
variety, and tissue specificity of turmeric (Curcuma longa) and ashwagandha (Withania somnifera), two
widely used food ingredients. Four GO-specific turmeric samples, three tissue-and variety-specific
ashwagandha samples, and adulterated market samples were analysed using data-dependent acquisition
mode. Machine learning algorithms identified key biomarkers and constructed robust classification models,
achieving 98 % specificity and accuracy in authenticating GO, variety, and tissue specificity, even in
adulterated samples. These results demonstrate the value of integrating advanced metabolomics and machine
learning for quality assurance and food safety in the global market.
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Abstract: Layered MoS2 films were synthesized through the CVD technique, and substantial sulfur
vacancies were generated by using the swift heavy ion irradiation technique. The SHI-generated sulfur
vacancies show an excellent opportunity for varying the optoelectronic properties of the MoS2 films. After
70 MeV Si4+ irradiation at a different fluence, the findings indicate a red shift in the out-of-plane vibration
modes (A1g) of the defective MoS2 sheets' Raman spectra. This red-shifting in the A1g phonon mode
indicates the systematic tensile strain generation and n-type behavior of irradiated MoS2 sheets, which also
influences the work function decrease of the MoS2 film. More precisely, a 0.23 eV decrease in the work
function of the 5 x 1013 fluence-irradiated MoS2 films confirms the n-type behavior of defective MoS2.
Also, the defect density that provides both radiative and nonradiative active sites for electron-hole
recombination may be modulated to influence the photoluminescence (PL) intensity of MoS2; when the
defect density increases, the overall PL intensity of the samples exhibits a monotonic reduction. Due to the
strain-generated n-type behavior of irradiated samples, the defect-bound negative trions' density improves
with ion fluence. Also, the TRPL results show that the surface trapping and interband electron-hole
recombination times continuously decrease with fluence. This study enables the systematic defects
generation of MoS2, which can be employed for device or light-emitting applications.
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