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Abstract: In unsupervised settings, the goodness of the alleged outlier set, the target, , is crucial. The entire
ensemble design is centered around this target. In this work, we propose an unsupervised outlier ensemble,
iBoost, which employs iterative target updation with a boosting-based selection. The proposed iBoost
sequentially revises the target by applying multiple selection rounds. We use agreement rates with averages to
estimate the errors of detectors by which inaccurate detectors are restricted. Multiple rounds of a boosting-based
selection are then conducted, where the target for each round is calculated using the outcome of the previous
round. Our modified boosting ensemble, BoostSel+, implements an add-on boosting step for the initial selection
and uses weighted aggregation for the target. These weights are derived from detectors' errors. Such continuous
reformations lead to a robust target with diverse quality outliers. Experimental results on benchmark datasets
suggest that iBoost offers up to 12% improvement in detection performance. It also reveals up to 80% more
non-average outliers in its exclusive set to the best competitor.
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Abstract: The rapidly declining groundwater table calls for risk assessment for future water scarcity conditions
in the Jaipur district, a naturally water-scarce region. The study tries to understand the spatio-temporal
dynamics of groundwater depletion and predict the groundwater level in 2028 using time-series prediction by
an Artificial Neural Network (ANN) of multi-layer perceptron ('mlp') modelling and estimate the projected
populations under risk. It has been found that more than 21% of the district will have groundwater access
deeper than 60 m.bgl by 2028. With time, groundwater depletion gets more severe in Chomu, Amber, Jaipur,
and Sanganer tehsil. Groundwater depletion will intensify in the aeolian landforms of sand sheets and aeolian
plains in the western part, along with the built-up areas, which are also densely populated urban centres. Around
58% of the district's total population is estimated to live with groundwater levels below 60 m.bgl in 2028.
Analysis of groundwater levels corresponding to different geomorphological and land-use/land-cover facies
advocates for groundwater recharge potentials in wetlands, aeolian landforms, flood plains, and pediment-
peneplain complexes. Conservation of existing natural water bodies and using them for groundwater recharge
can help to replenish the water table. Judicious and regulated groundwater extraction with legally binding
policies can lower the groundwater depletion rate in the region.
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Abstract: This paper investigates the influence of compressibility on the internal wave modes and the density
gradient-driven Rayleigh-Taylor (R-T) instability in magnetized strongly coupled dusty plasmas. The dusty
magnetohydrodynamic model is formulated for compressible fluids, accounting for the effects of weakly
coupled electrons/ions and strongly coupled dust particles under the influence of the gravitational field. The
effect of the magnetic field on the dust dynamics has been incorporated through the magnetic force on the
electrons and ions in quasineutral dusty plasmas. A dispersion relation of the R-T instability has been derived
which has been modified because of the compressibility effect, dust acoustic wave speed and viscoelastic
coefficients. The shear Alfv & eacute;n and compressional viscoelastic wave modes become coupled in the
dispersion characteristics. The modified R-T instability criterion is derived in terms of the Alfv & eacute;n
speed, viscoelastic effects and dust grain parameters. The graphical illustrations show that the growth rate of R-
T instability has been suppressed due to compressibility, viscoelastic coefficients and dust acoustic speed. The
results are useful to discuss the development of R-T instability in magnetized astrophysical dusty plasmas.
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Abstract: Background: The abnormal aggregation of alpha-synuclein (alpha-syn) in the substantia nigra pars
compacta (SNpc) region of the brain is characteristic of Parkinson's disease (PD), leading to the selective
demise of neurons. Modifications in the post-translational processing of alpha-syn, phosphorylation at Ser(129)
in particular, are implicated in alpha-syn aggregation and are considered key hallmarks of PD. Furthermore,
dysregulated Wnt/beta-catenin signaling, influenced by glycogen synthase kinase-3 beta (GSK-3 beta), is
implicated in PD pathogenesis. Inhibition of GSK-3 beta holds promise in promoting neuroprotection by
enhancing the Wnt/beta-catenin pathway. Methods: In our previous study utilizing 1-methyl-4-
phenylpyridinium (MPP+)-administered differentiated SH-SY5Y cells and a PD mouse model, we explored
Vanillin's neuroprotective properties and related mechanisms against neuronal loss induced by MPP+/1-methyl-
4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) administration. In the current study, we elucidated the mitigating
effects of Vanillin on motor impairments, P-Ser(129)-alpha-syn expression, Wnt/beta-catenin signaling, and
autophagic neuron death induced by MPTP in a mouse model of PD by performing motor function tests,
western blot analysis and immunostaining. Results: Our results show that Vanillin effectively modulated the
motor dysfunctions, GSK-3 beta expression, and activity, activated the Wnt/beta-catenin signaling, and reduced
autophagic neuronal demise in the MPTP-lesioned mice, highlighting its neuroprotective effects. Conclusions:
These findings underscore the complex interplay between alpha-syn pathology, GSK-3 beta, Wnt/beta-catenin
signaling, and autophagic-cell death in PD pathogenesis. Targeting these pathways, particularly with Vanillin,
can be a promising therapeutic strategy for restoring dopaminergic (DA-ergic) neuronal homeostasis and
slowing the progression of PD. Further research is crucial to resolving existing disputes and translating these
discoveries into effective therapeutic interventions for PD patients.
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Abstract: The development of multi-functional Pt(iv) complexes as chemotherapeutic agents has gained
growing attention in medical oncology. However, the design of multi-functional tumor-targeted Pt(iv)



complexes with high hydrolytic stability remains challenging. Herein, we have developed a Pt(iv) prodrug
conjugated with vorinostat as a multi-functional cancer therapeutic. In this design, the octahedral Pt(iv) prodrug
of a DNA damaging anticancer drug cisplatin is tethered to the cancer cell targeting biotin ligand through one of
the axial sites and the other axial site of the Pt(iv) center is attached to the anticancer drug vorinostat (also
known as SAHA), a histone deacetylase inhibitor (HDACi) approved by the Food and Drug Administration
(FDA) for treatment of cutaneous T-cell lymphoma. The designed biotinylated Pt(iv)-SAHA (Biotin-Pt(iv)-
SAHA) conjugate is hydrolytically stable but reduced to Pt(ii) species under intracellularly relevant conditions
and concomitantly releases cisplatin and two of its axial ligands such as SAHA and biotin. The anticancer
activity of the conjugate is investigated against a panel of cisplatin-sensitive human cancer cells, including
cisplatin-resistant cells. Interestingly, the conjugate exhibited significantly higher cytotoxicity than the
clinically approved anticancer drug cisplatin and slightly more cytotoxicity than the HDACi SAHA in all the
tested cell lines. By combining the Pt(iv) prodrug of cisplatin with SAHA in the conjugate, synergistic
cytotoxicity is achieved. The imaging studies revealed that the conjugate is taken up by cancer cells and shows
dose-dependent cell death. The studies on our designed multi-pronged conjugate can be further optimized to
enhance its efficacy, paving the way for developing a new class of clinically relevant chemotherapeutic agents.
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examined the inhibitory effects of flavones DHF, baicalein, and luteolin on human lysozyme (HuL) aggregation
at pH 2. Naturally occurring flavones have been effective inhibitors of amyloid formation in some proteins. Our
findings indicate that while flavones inhibit HuL aggregation and fibrillation in dilute buffer solutions, complete
inhibition is observed with a combination of flavones and PEGs, as shown by ThT fluorescence, light
scattering, TEM, and AFM studies. The species formed in the presence of PEG 8000 and flavones were less
hydrophobic, less toxic, and alpha-helix-rich compared to control samples, which were hydrophobic and beta-
sheet-rich, as demonstrated by ANS hydrophobicity, MTT assay, and CD spectroscopy. Fluorescence titration
studies of flavones with HuL showed a significant increase in binding constant values under crowding
conditions. These findings highlight the importance of macromolecular crowding in modulating protein
aggregation and amyloid inhibition. Further studies using disease-causing mutants of HuL and other
amyloidogenic proteins are needed to explore the role of macromolecular crowding in small-molecule-mediated
modulation and inhibition of protein aggregation and amyloid formation.
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Abstract: Candida albicans is an opportunistic fungal pathogen that can switch between yeast and hyphal
morphologies depending on the environmental cues it receives. The switch to hyphal form is crucial for the
establishment of invasive infections. The hyphal form is also characterized by the cell surface expression of
hyphae-specific proteins, many of which are GPI-anchored and important determinants of its virulence. The
coordination between hyphal morphogenesis and the expression of GPIanchored proteins is made possible by
an interesting cross-talk between GPI biosynthesis and the cAMP-PKA signaling cascade in the fungus; a
parallel interaction is not found in its human host. On the other hand, in the nonpathogenic yeast,
Saccharomyces cerevisiae, GPI biosynthesis is shut down when filamentation is activated and vice versa. This
too is achieved by a cross-talk between GPI biosynthesis and cAMP-PKA signaling. How are diametrically
opposite effects obtained from the cross-talk between two reasonably well-conserved pathways present
ubiquitously across eukarya? This Review attempts to provide a model to explain these differences. In order to
do so, it first provides an overview of the two pathways for the interested reader, highlighting the similarities
and differences that are observed in C. albicans versus the well-studied S. cerevisiae model, before going on to
explain how the different mechanisms of regulation are effected. While commonalities enable the development
of generalized theories, it is hoped that a more nuanced approach, that takes into consideration species-specific
differences, will enable organismspecific understanding of these processes and contribute to the development of
targeted therapies.
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is discussed in this review article.
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Abstract: Urban sprawl is at the centre of contemporary urban debates and is very often criticised for its
negative social and environmental externalities. Building on geo-spatial methodology and field observations,
this study sets out to develop a holistic approach to understanding urban sprawl through a particular focus on a
rapidly growing metropolitan urban agglomeration of northern India, that is, Varanasi. Following an analysis of
principal urban growth modes through landscape expansion index and changing patterns of urban landscape
through landscape metrics, this research refers to a geo-spatially grounded logistic regression model in order to
shed light on the dynamic impact of multiple growth factors on the trajectory of urban sprawl in the study area.
Moreover, in order to address the evolving nature of urban sprawl in Varanasi and its immediate surroundings
this study focuses on a temporal span of 20 years, encompassing two consecutive decades of the 21st century
(2001-2011 and 2011-2021). The research concludes by paving a platform for an amalgamation of the findings
from different geo-spatial metrics as well as by corroborating the principal findings with the propositions of a
number of contemporary hypotheses concerning the spatial growth of urbanised territories.
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CarbonShunya is India's 1st solution that can measure and mitigate the Greenhouse Gas (GHG) footprint of
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measure and mitigate GHG impacts of monthly consumer expenditure on several categories of
products/services across various states of India, based on a primary survey of over 174 000 households. The
results from the case-study provide actionable insights and conclusions for policymakers and practitioners.
CarbonShunya has cross-cutting applications across sectors so as to enable consuming economies to embrace
conserving behaviors.
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treatment of AD is urgently needed given the severity of the condition and its rapidly rising prevalence.
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times to develop an amyloid clearing medication based on the amyloid hypothesis, but without success.
Therefore, the amyloid theory may not be entirely plausible. This review mainly covers the recent and
important reported pharmacophores as the starting point to discuss already known targets like tau,
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concurrent gain of non-native intrinsically disordered regions with sticky groups become crucial for both
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relevance of sequence-independent conformational cross-talk between diverse proteins to the foundational
events required for the growth of biological multiprotein amyloid deposits.
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Abstract: In this research, impact of long term solar forcing on stratospheric winter temperature is checked.
The 11- year sunspot activity and geomagnetic indices (AE, Kp, Dst) are used as an indicator for solar forcing,
as geomagnetic activity indices show good correlation with solar variability. To understand the impact of solar
forcing through high latitude, stratospheric winter (November to March) time North Polar Region (60N-90N)
temperature anomalies are considered. The findings showed that temperature changes in the stratosphere are
significantly correlated with solar activity, as evidenced by a significant positive correlation between the 11-
year moving mean of stratospheric (10 hPa) temperature anomalies and sunspot number. Approximately from
1970 to 2000, the North Polar Region saw positive anomalous stratospheric winter temperatures. During the
same time, the geomagnetic activity also showed a substantial increase. The year-to-year correlation between
stratospheric pole temperature and geomagnetic activity is significant (about 0.5). The Empirical Mode
Decomposition analysis reveals a highly significant correlation (around 0.9) between the long-term component
of stratospheric winter temperature (IMF-4) and the long-term component of geomagnetic activity (IMF-3 and
IMF-4). One of the reasons for the increase in lower stratospheric temperature is an increase in ozone
concentration during the same period when geomagnetic activity is higher. Empirical orthogonal function
(EOF) and correlation analysis of stratospheric winter temperature with large-scale circulation patterns are also
carried out. The spatial correlation is checked for stratospheric winter temperature at North Pole and lower
atmospheric levels (250 hPa and 850 hPa) followed by pre-monsoon and monsoon season. This study includes
statistical analysis, however, also highlights the necessity of in-depth dynamical analysis to improve our
understanding of how solar activity impacts Earth's atmospheric layers, which may be helpful in predicting the
weather and climate.
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Abstract: This work investigates the structural, electronic, elastic, and transport properties of the AgSbS2
monolayer, using density functional theory in conjunction with semiclassical Boltzmann transport theory. In this
study, we proposed a strategy to enhance the figure of merit (ZT) by optimizing the carrier concentrations. The
monolayer of AgSbS2 is found to be both mechanically and thermodynamically stable. The phonon
bandstructure and ab-initio molecular dynamics are also used to verify its excellent dynamical and thermal
stability. The calculated electronic bandstructure shows a semiconducting nature of AgSbS2 with an indirect
band gap of 1.31 eV using the Heyd-Scuderia-Ernzerhof (HSE06) exchange-correlation functional. The
investigated monolayer is found to be anisotropic, hence we analyzed its thermoelectric properties at various
carrier concentrations along a- and b-directions at 300 K. It attained a high value of Seebeck coefficient of 360
mu VK-1 and 370 mu VK-1 in the a- and b- directions at room temperature, respectively. The low thermal
conductivity and high power factor result in an appreciable ZT value. The maximum ZT of AgSbS2 monolayer
at an optimized carrier concentration of 2 x 10(19) cm(-3) is found to be 0.54 in the b-direction for the n-type
monolayer at 300 K. The present work supports the potential use of AgSbS2 in room-temperature energy
harvesting applications.
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Abstract: A visible light-driven photoredox-catalyzed direct C(sp(2))-H functionalization of N-H free indoles
with quinoxalinones generated in situ from 2,2-dihydroxy-1H-indene-1,3(2H)-dione and phenylene-1,2-
diamines has been reported with the aid of Na-2-Eosin Y as the photocatalyst and the Hunig base as the
sacrificial electron and proton donor. The reaction provides easy access to a variety of quaternary-centered C-3
selective indole-substituted tertiary alcohols in good yields. Mechanistic studies demonstrated the realization of
photoredox-catalyzed in situ quinoxalinone formation and their proton-coupled single electron reduction to the
corresponding ketyl radicals followed by cross-coupling with indoles. The potential applications of the
synthesized tertiary alcohols in photoacid-catalyzed carbon-carbon and carbon-sulfur bond-forming reactions
feature the key findings of the present work.
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naturally as a part of the innate immune responses against a broad range of bacterial, fungal and viral
pathogens. AMPs present a myriad of advantages over traditional antibiotics, including their ability to target
multiple sites, reduced susceptibility to resistance development, and high efficacy at low doses. These peptides
have demonstrated notable potential in inhibiting microbes resistant to traditional antibiotics, including the
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challenges posed by antibiotic resistance. This in-depth review provides a detailed discussion on AMPs,
encompassing their classification, mechanism of action, and diverse clinical applications. Focus has been laid
on combating newly emerging drug-resistant organisms, emphasizing the significance of AMPs in mitigating
this pressing challenge. The review also illuminates potential future strategies that may be implemented to
improve AMP efficacy, such as structural modifications and using AMPs in combination with antibiotics and
matrix-inhibiting compounds.
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Abstract: This study reports a visible light active Ba/Sc co-doped potassium niobate (KNbO3) ferroelectric
material for enhanced photocatalytic applications. Through 5% Ba and Sc co-doping in KNbO3 (i.e.,
0.95KNbO(3)-0.05Ba(Nb1/2Sc1/2)O-3), the electronic band gap (E-g) is narrowed down to the visible range of
the solar spectrum. The prepared samples are systematically examined by using X-ray diffraction and Raman
spectroscopy, which confirms the successful incorporation of Ba and Sc ions into the KNbO3 lattice. Scanning
electron microscopy (SEM) and energy dispersive spectroscopy (EDS) analysis reveal particle morphology and
chemical homogeneity of prepared samples. The UV-vis spectroscopy and ferroelectric PE-loop demonstrate
enhanced optical absorption compared to host KNbO3 while retaining ferroelectric behavior. The
photoelectrochemical (PEC) measurements under visible light irradiation demonstrate a notable enhancement in
the photocurrent for 0.95KNbO(3)-0.05Ba(Nb1/2Sc1/2)O-3 (hereafter denoted by 5KBSNO) compared to
undoped KNbO3. Additionally, the 5KBSNO sample displays enhanced RhB dye degradation efficiency,
reaching approximate to 50% compared to parent KNbO3 (approximate to 30%) under light irradiation. First-
principles density functional theory (DFT) calculations are employed to understand the mechanism responsible
for the reduced band gap. This study presents a promising material for developing advanced ferroelectric
photocatalysts with tailored band structures for efficient solar energy harvesting for energy conversion and
contamination remediation applications.
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Abstract: Brassica juncea is a crucial oilseed crop, and its seeds possess high economic value as they are a
source of edible oil. In order to understand the role of long non coding RNAs (lncRNAs) in the regulation of
seed development, we carried out computational analysis using transcriptome data of developing seeds of two
contrasting genotypes of B. juncea, Pusajaikisan (PJK) and Early Heera 2 (EH2). The seeds were sampled at
three stages, 15, 30, and 45 days after pollination. We identified 1,539 lncRNAs, of which 809 were
differentially expressed. We also carried out extensive characterization and functional analysis of seed
lncRNAome. The expression patterns were analysed using k-means clustering, and the targets were analysed
using pathway, transcription factor, and GO enrichment, as well as ortholog information. We shortlisted a total
of 25 robust lncRNA candidates for seed size, oil content, and seed coat color. We also identified 4 lncRNAs as
putative precursors of miRNAs regulating seed development. Moreover, a total of 28 miRNA-lncRNA-mRNA
regulatory networks regulating seed traits were identified. We also developed a comprehensive database,
(BrassIca juncea database or "BIJ" (https://bij.cuh.ac.in/), which provides seed omics as well as other functional



genomics and genetics data in an easily accessible form. These candidate lncRNAs are suitable for including in
crop improvement programs through molecular breeding, as well as for future validations through genome
editing. Together, the knowledge of these candidate lncRNAs and availability of BIJ database shall leverage the
crop improvement efforts in B. juncea.
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Abstract: The socioeconomic prosperity of a region is intricately tied to its infrastructure development,
particularly the connectivity provided by highways. Preserving the economic well-being of an area demands
meticulous planning and the execution of construction projects with minimal risk. Landslide hazard zonation
(LHZ) is a crucial tool for assessing the likelihood of landslide occurrences in specific regions. This study
delves into the LHZ of a 171.2 km2 area, focusing on critical causative factors such as slope inclination and
aspect, slope mass material, Land Use/Land Cover (LULC), distance from fault lines, roads, and drainage
systems. The classification resulted in four distinct zones along the National Highway (NH-109) stretch from
Bhowali to Almora. Notably, the moderate-hazard zone encompasses 60.4% of the area, followed by the high-
hazard zone at 24.4%, the low-hazard zone at 11.9%, and the very high-hazard zone at 3.3%. To enhance the
reliability of the study, 63 previously identified landslide locations were marked based on diverse sources,
including field studies and landslide inventory data from the Geological Survey of India (GSI). In the validation
process, 12 past landslide occurrences were situated within the very high-hazard zone, 32 in the high-hazard
zone, 18 in the moderate-hazard zone, and only one in the low-hazard zone. The receiver operating
characteristic (ROC) curve yielded a commendable quality with a % area under the curve (AUC) of 71.2%. In
summary, this research underscores the importance of LHZ in assessing and mitigating landslide risks along a
stretch of the NH-109 corridor. The findings provide valuable insights for informed decision-making in
infrastructure development and risk management, contributing to the sustainable growth and protection of the
region's livelihood.
This research underscores the importance of LHZ in assessing and mitigating landslide risks along a stretch of
the NH-109 corridor. The findings provide valuable insights for informed decision-making in infrastructure
development and risk management, contributing to the sustainable growth and protection of the region's
livelihood.image
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Abstract: Phototropin (Phot), a blue light-sensing LOV domain protein, mediates blue light responses and is
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valuable opportunity to study adaptive responses from aquatic to land habitat transitions. We determined the
crystal structure of Klebsormidium nitens Phot LOV1 domain (KnLOV1) in the dark and engineered different
mutations (R60K, Q122N, and D33N) to modulate the lifetime of the photorecovery cycle. We observed
unusual, slow recovery kinetics in the wild-type KnLOV1 domain (tau = 41 +/- 3 min) compared to different
mutants (R60K: tau = 2.0 +/- 0.1 min, Q122N: tau = 1.7 +/- 0.1 min, D33N: tau = 9.6 +/- 0.1 min). Crystal
structures of wild-type KnLOV1 and mutants revealed subtle but critical changes near the protein chromophore
that is responsible for modulating protein dark recovery time. Our findings shed light on the unique structural
and biochemical characteristics of the newly studied KnLOV1 and its evolutionary importance for phototropin-
mediated physiology.
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Abstract: The present research focuses on the electrical properties of lead-free piezoceramics (0.985-x)
(K0.485Na0.485Li0.03)(Nb0.96Sb0.04)O-3-0.015(Bi0.5Na0.5)ZrO3-xSnO(2) (KNNLS-BNZ-xSnO(2), x =
0.003, 0.006, 0.009, 0.012, and 0.015). This study examines the influence of varying SnO2 doping levels on the
microstructure and piezoelectric properties of the ceramics. All the ceramics prepared demonstrate pure
perovskite structure without any secondary phases. The Rietveld refinement analysis of XRD data reveals the
existence of multiphase evolution around room temperature. The tetragonality (c/a) and cell volume of the
ceramics tend to rise with an increase in Sn4+ content, potentially leading to improved ferroelectric
characteristics. The optimum values obtained were Curie temperature (T-c) = 395 C-o, remnant polarization (P-
r) = 21.07 mu C/cm(2), piezoelectric coefficient (d(33))=357 pC/N, piezoelectric voltage constant (g(33)) = 24
x 10(-3) Vm/N, and figure of merit (FOMoff) = 10.34 pm(2)/N, corresponding to the ceramic doped with x =
0.012 SnO2. The findings indicate that an optimal amount of Sn4+ in the host composition KNNLS-BNZ
improves piezoelectric properties by constructing an R-O-T phase boundary near room temperature. This study
suggests that the ceramic with x = 0.012 SnO2 exhibits a favorably high T-c coupled with an exceptional energy
harvesting capability, making it a suitable candidate for energy harvesting applications.
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Abstract: BaFe12O19 (barium ferrite, i.e., BaF) nanoparticles, Co0.5Zn0.5Fe2O4 (cobalt zinc ferrite, i.e, CZF)
nanoparticles and their nanocomposite were synthesized for the investigation of electrical, magnetic, dielectric,
and electrochemical properties. The X-ray diffraction (XRD) pattern revealed the formation of hexagonal
structure for BaF nanoparticles and cubic structure for CZF nanoparticles with crystallite size of 32.44 nm and
31.30 nm, respectively. Whereas, for nanocomposite, the crystallite size obtained is 34.21 nm were shifting of
peaks revealed the formation of nanocomposite. The Fourier transform Infrared (FTIR) spectra revealed the
presence of metal-oxygen vibrational peaks for all the samples. The dielectric data revealed the increase in
dielectric constant of nanocomposite as compared to pristine CZF whereas, loss reduced for nanocomposite
significantly. Single semicircle in Nyquist plot for all the samples revealed the contribution of grain resistance
in impedance. The hysteresis loop showed the increase in specific saturation magnetization from 16.963 emu/g
to 21.305 emu/g for nanocomposite when compared with pristine BaF. Whereas specific remnant magnetization
increased to 10.305 emu/g for nanocomposites. The electrochemical properties presented by Cyclic
voltammetry showed the presence of cathodic and anodic peaks which revealed the presence of redox reaction
in all samples. The specific capacitance calculated for all samples at different scan rate revealed that a



nanocomposite showed highest Cs value 16.43 F/g at 25 mV, whereas it increased to 27.01 F/g, 35.93 F/g and
38.87 F/g with the increase in scan rate to 50 mV, 75 mV and 100 mV, respectively.
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Abstract: The 2019 outbreak of SARS-CoV-2 has caused a major worldwide health crisis with high rates of
morbidity and death. Interestingly, it has also been linked to cancer, which begs the issue of whether it plays a
role in carcinogenesis. Recent studies have revealed various mechanisms by which SARS-CoV-2 can influence
oncogenic pathways, potentially promoting cancer development. The virus encodes several proteins that alter
key signaling pathways associated with cancer hallmarks. Unlike classical oncogenic viruses, which transform
cells through viral oncogenes or by activating host oncogenes, SARS-CoV-2 appears to promote tumorigenesis
by inhibiting tumor suppressor genes and pathways while activating survival, proliferation, and inflammation-
associated signaling cascades. Bioinformatic analyses and experimental studies have identified numerous
interactions between SARS-CoV-2 proteins and cellular components involved in cancer-related processes. This
review explores the intricate relationship between SARS-CoV-2 infection and cancer, focusing on the regulation
of key hallmarks driving initiation, promotion and progression of cancer by viral proteins. By elucidating the
underlying mechanisms driving cellular transformation, the potential of SARS-CoV-2 as an oncovirus is
highlighted. Comprehending these interplays is essential to enhance our understanding of COVID-19 and
cancer biology and further formulating strategies to alleviate SARS-CoV-2 influence on cancer
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Abstract: In an era where global biodiversity hotspots are under unprecedented threat, understanding the
intricate balance between land use land cover (LULC) changes and their implications on ecosystem services
value (ESV) becomes paramount. The region of Jammu and Kashmir, with its distinctive ecological importance,
is well known for these challenges and opportunities. This region embodies various conservation reserves and
national parks, and one of the most ecologically rich is called Kishtwar High Altitude National Park. It is often
considered an example of biodiversity richness in the Indian subcontinent, as it protects a myriad of species and
provides essential ecosystem services. However, despite its significance, it faces pressures from both peripheral
human activities, such as seasonal grazing by nomadic communities and broader climatic changes. This study
aims to investigate the complex relationship between these LULC shifts and their consequent effects on the
park's ESV. We used the cellular automata (CA)-Markov model to simulate the LULC for the future. Using the
LULC from 1992 to 2020 and projecting for 2030, 2040, and 2050, we employed the global value coefficient
method to understand the ESV contributions of different LULC types. Our results revealed a 7.43% increase in
ESV from 1992 to 2020, largely due to the increase of forests and waterbodies. In contrast, our projections for



2020 to 2050 intimate a 7.55% decline in ESV, even amidst anticipated grassland expansion. These results
highlight the role of forests in securing resilient ecosystem services. These findings shall help offer informed
conservation strategies, that are relevant both regionally and globally.
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Abstract: Hazardous heavy metal (HM) pollution constitutes a pervasive global challenge, posing substantial
risks to ecosystems and human health. The exigency for expeditious detection, meticulous monitoring, and



efficacious remediation of HM within ecosystems is indisputable. Soil contamination, stemming from a myriad
of anthropogenic activities, emerges as a principal conduit for HM ingress into the food chain. Traditional soil
remediation modalities for HM elimination, while effective are labor-intensive, susceptible to secondary
contamination, and exhibit limited efficacy in regions characterized by low metal toxicity. In response to these
exigencies, the ecofriendly paradigm of bioremediation has garnered prominence as a financially judicious and
sustainable remedial strategy. This approach entails the utilization of hyperaccumulators, Genetically Modified
Microorganisms (GMM), and advantageous microbes. The current review offers a comprehensive elucidation of
cutting-edge phyto/microbe-based bioremediation techniques, with a specific emphasis on their amalgamation
with nanotechnology. Accentuating their pivotal role in advancing sustainable agricultural practices, the review
meticulously dissects the synergistic interplay between plants and microbes, underscoring their adeptness in
HM remediation sans secondary contamination. Moreover, the review scrutinizes the challenges intrinsic to
implementing bioremediation-nanotechnology interface techniques and propounds innovative resolutions.
These discernments proffer auspicious trajectories for the future of agriculture. Through the environmentally
conscientious marvels of phyto/microbe bioremediation, an optimistic outlook emerges for environmental
preservation and the cultivation of a sustainable, salubrious planet via the conduit of cleaner agricultural
production.
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