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Abstract: Background Enteropathogenic E. coli (EPEC) causes acute infantile diarrhea accounting for
significant morbidity and mortality in developing countries. EPEC uses a type three secretion system to
translocate more than twenty effectors into the host intestinal cells. At least four of these effectors, namely
EspF, Map, EspG1/G2 and NleA, are reported to disrupt the intestinal tight junction barrier. We have reported
earlier that the expression of EspF and Map in MDCK cells causes the depletion of the TJ membrane proteins
and compromises the integrity of the intestinal barrier. In the present study, we have examined the role of the
proline-rich repeats (PRRs) within the C-terminus of EspF in the depletion of the tight junction membrane
proteins and identified key endocytosis markers that interact with EspF via these repeats. Results We generated
mutant EspF proteins which lacked one or more proline-rich repeats (PRRs) from the N-terminus of EspF and
examined the effect of their expression on the cellular localization of tight junction membrane proteins. In
lysates derived from cells expressing the mutant EspF proteins, we found that the C-terminal PRRs of EspF are
sufficient to cause the depletion of TJ membrane proteins. Pull-down assays revealed that the PRRs mediate
interactions with the TJ adaptor proteins ZO-1 and ZO-2 as well as with the proteins involved in endocytosis
such as caveolin-1, Rab5A and Rab11. Conclusions Our study demonstrates the direct role of the proline-rich
repeats of EspF in the depletion of the TJ membrane proteins and a possible involvement of the PRRs in the
endocytosis of host proteins. New therapeutic strategies can target these PRR domains to prevent intestinal
barrier dysfunction in EPEC infections.
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Abstract: According to United Nations projections, future global urban growth will mostly occur in Asian
megacities. In this study, a Cellular Automata based Artificial Neural Network (CA-ANN) model is used to
simulate the future land use and land cover (LULC) over Delhi megacity (India). Delhi, projected to become the
world's most populated city by 2030, is an example of a data poor city in Asia, having millions of climate
vulnerable people. The CA-ANN model of Modules for Land Change Simulation (MOLUSCE), an open-source
plugin, is first tested to simulate the LULC for 2009. Based on good validation results-structural similarity
(SSIM; 0.8288), overall accuracy (79.78 %), kappa index of agreement (KIA; 77.25 %), and minimum
validation overall error (0.0379), the same model set-up is used to carry out LULC simulation for 2030. This
model is found to be simple, efficient, and computationally less expensive tool, and can be used to model future
LULCs with a minimal set of inputs, a constraint often found in data poor cities. Results show continued
increase in built-up area from 38.3 % (2014) to 53.8 % (2030), at the expense of cultivable areas, forests, and



wastelands. The study incorporates past and future LULC change trajectories to highlight the changing LULC
dynamics of the megacity from 1977 to 2030. Rate of urban sprawl, calculated using compound annual growth
rate (CAGR) is projected to be 2.51 % for 2014-2030, substantially higher than the estimates for 2006-2014
(0.62 %). Further, the past and future urban growth patterns for Delhi are found to mimic other big Asian cities.
The database generated from the present study has wide applicability for scientific research community,
governmental bodies, profit and non-profit organizations for topics concerning-future urban climate research,
climate risk and adaption policy frameworks, climate finance budgeting, future town planning, etc.
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Abstract: Ladakh has become the major flashpoint of contestation between India and China. The existing
dynamics can be attributed to the abrogation of the special status of Jammu and Kashmir (J&K) and the creation
of the Union Territory of Ladakh in August 2019, resulting in constitutional, geopolitical, and strategic changes.
This paper examines Ladakh's attainment of UT status and the paradigm shift in the conception of its role as a



strategic territory in light of the local struggle for autonomy, the diplomatic position of global actors, and the
ongoing territorial conflict between India and China.
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Abstract: Submarine Groundwater Discharge (SGD) and Seawater Intrusion (SWI) are two contrary
hydrological processes that occur across the land-sea continuum and understanding their nature is essential for
management and development of coastal groundwater resource. Present study has attempted to demarcate
probable zones of SGD and SWI along highly populated Odisha coastal plains which is water stressed due to
indiscriminate-exploitation of groundwater leading to salinization and fresh groundwater loss from the alluvial
aquifers. A multi-proxy investigation approach including decadal groundwater level dynamics, LANDSAT
derived sea surface temperature (SST) anomalies and in-situ physicochemical analysis (pH, EC, TDS, salinity
and temperature) of porewater, groundwater and seawater were used to locate the SGD and SWI sites. A total of
340 samples for four seasons (85 samples i.e., 30 porewater, 30 seawater and 25 groundwater in each season)
were collected and their in-situ parameters were measured at every 1-2 km gap along similar to 145 km
coastline of central Odisha (excluding the estuarine region). Considering high groundwater EC values (> 3000
mu S/cm), three probable SWI and low porewater salinities (< 32 ppt in pre- and < 25 ppt in post-monsoons),
four probable SGD zones were identified. The identified zones were validated with observed high positive
hydraulic gradient (> 10 m) at SGD and negative hydraulic gradient (< 0 m) at SWI sites along with anomalous
SST (colder in pre- and warmer in post-monsoon) near probable SGD locations. This study is first of its kind
along the Odisha coast and may act as initial basis for subsequent investigations on fresh-saline interaction
along the coastal plains where environmental integrity supports the livelihood of coastal communities and the
ecosystem.
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Abstract: The effects of finite Larmor radius (FLR) corrections and heat-flux vector are studied on the pressure
anisotropy-driven firehose instability in finitely conducting solar wind plasmas described by the double-
adiabatic Chew, Goldberger and Low (CGL) fluid theory. The fluid description of collisionless plasmas is
governed through modified adiabatic equations due to the heat-flux vector and finite ion Larmor radius
corrections. The analytical dispersion relation of the firehose instability has been derived using the normal
mode analysis and discussed in the solar wind plasmas. In the transverse mode, the dispersion relation of the
Alfve<acute accent>nic mode is modified due to electrical resistivity and FLR corrections. In the longitudinal
mode, the effects of the heat-flux parameter and electrical resistivity are observed separately. The dispersion
relation of the firehose mode is modified due to the combined effects of FLR corrections and electrical
resistivity. The graphical illustrations show that finite electrical resistivity and ion Larmor frequency destabilize



the growth rate of the firehose instability. The results are useful for analyzing the solar mission data to study the
firehose instability in the solar wind plasmas.
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Abstract: Modified homotopy and modified Lindstedt-Poincare perturbation methods have been applied to the
dynamics of an ion in a dual-frequency planar Paul trap in the presence of hexapole, octopole, and decapole
field aberrations. Approximate analytical expressions for axial secular frequency correct up to second order
have been evaluated for the ion trapped inside the device. The motion of the ion in rapidly oscillating fields is
transformed into a motion under the influence of an effective potential encapsulated by a nonlinear Duffing-like
differential equation. The results obtained using perturbation methods have been matched with the exact axial
secular frequency and are well in agreement for different voltage and frequency ratios for the dual-frequency
Paul trap.
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Abstract: Based on Agamben's assertions (1998) refugees are often compared to 'bare life' (homo sacer)
without any political agency. They are considered to be outside the purview of national or international legal
and yet at its mercy for survival. For refugee women, this stripping of their autonomy stereotypes them as
reproductive vessels in need of chivalrous protection within the larger refugee discourse. Policy projects
frequently regard them as 'vulnerable populations' in need of assistance. Given this theoretical framework, the
present study contextualizes the life of Rohingya women prior to displacement and as refugees in India. It aims
to assess the de jure and de facto rights of these women through the process of displacement. Moving beyond
rigid assertions, this study postulates that refugeehood does not mean a complete absence of decision-making
spaces for Rohingya women nor does it in any way mean a sudden disappearance of their sufferings. It focuses
on their experiences as women and steers clear of homogenizing their narratives as refugees.
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Abstract: Electroplating effluent contains many heavy metals including Zinc (Zn) and Nickel (Ni) are some of
the crucial metals which exist in high concentrations. Calcium Oxide nanoparticles (CaONPs) and CaO/Fe203
nanocomposite (CaO/Fe203NC) were synthesized to evaluate the feasibility of Zn (II) and Ni (II) removal from
wastewater. CaO NPs were successfully synthesized from waste eggshells by the sol-gel process while the
chemical precipitation method was used for the synthesis of CaO NC. The morphology of the prepared material
was characterized by X-ray diffraction (XRD), DLS, Fourier transform infrared spectroscopy (FTIR), and
scanning electron microscopy (SEM) analysis. Batch studies were performed to assess the effect of pH, time,
and adsorbent dose on the adsorption efficiency of the nanoparticle and nanocomposite for Zn (II) and Ni (II)
removal. Inductively coupled plasma mass spectroscopy (ICP-MS) was used to monitor the amount of Zn (II)
and Ni (II) ions in the aqueous solutions. The adsorption capacity of both metal ions increases with an increase
in pH, with maximum adsorption occurring at pH 8. An optimum dose of 75 mg/L was observed with both CaO
nanoparticle and CaO/Fe203 nanocomposite to remove Zn (II) and Ni (IT) while equilibrium was achieved after
1 h. The high adsorption capacity makes these adsorbents a promising candidate for removal of metal ions from
electroplating effluent.
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Abstract: This investigation delineates the interplay of altitudinal gradients and traditional pastoral practices on
the physico-chemical properties of soils within high-altitude pastoral ecosystems in Ladakh, India. Focused on
three distinct villages-Gya, Shang, and Igoo-in the Leh valley, the research comprehensively analysed soil
characteristics under varying grazing regimes: intact, dwindling, and abandoned. A pivotal observation is the
enhancement of soil nutrient profiles in Gya, where enduring traditional practices, including the establishment
of temporary settlements and animal resting places, are evident. This contrasts with the sites of Shang and Igoo,
which exhibit a decline in such practices. Critical to the findings is the elucidation of a robust altitude-
dependent variation in soil pH, which in turn markedly influences nutrient bioavailability and overall soil
fertility. Spatial variances in soil attributes, specifically in water-holding capacity, organic carbon content, and
total nitrogen levels, were conspicuous, reflecting the distinctive pastoral attributes intrinsic to each surveyed
locale. This research elucidates the complex and dynamic relationships between environmental variables and
anthropogenic practices in defining soil physico-chemical dynamics in high-altitude pastoral systems. The study
accentuates the imperative of integrating environmental dynamics with indigenous pastoral knowledge for
effective and sustainable land management, crucial for preserving ecological integrity and supporting high-
altitude communities' sustenance. By offering in-depth insights into soil health and its determinants in high-
altitude ecosystems, the study advocates for an integrative approach to conserving natural resources and
traditional knowledge systems in agropastoral management. It posits that safeguarding these delicate
ecosystems while fortifying the livelihoods of local communities, necessitates comprehensive, knowledge-
informed management strategies. This research thus contributes significantly to the discourse on conservation
efforts, underlining the necessity of holistic approaches in managing and preserving the delicate balance of
high-altitude ecosystems.
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Abstract: Flash droughts (FDs) pose significant challenges for accurate detection due to their short duration.
Conventional drought monitoring methods have difficultly capturing this rapidly intensifying phenomenon
accurately. Machine learning models are increasingly useful for detecting droughts after training the models
with data. Northeastern Brazil (NEB) has been a hot spot for FD events with significant ecological damage in
recent years. This research introduces a novel 2D convolutional neural network (CNN) designed to identify
spatial FDs in historical simulations based on multiple environmental factors and thresholds as inputs. Our
model, trained with hydro-climatic data, provides a probabilistic drought detection map across northeastern
Brazil (NEB) in 2012 as its output. Additionally, we examine future changes in FDs using the Coupled Model
Intercomparison Project Phase 6 (CMIP6) driven by outputs from Shared Socioeconomic Pathways (SSPs)
under the SSP5-8.5 scenario of 2024-2050. Our results demonstrate that the proposed spatial FD-detecting
model based on 2D CNN architecture and the methodology for robust learning show promise for regional
comprehensive FD monitoring. Finally, considerable spatial variability of FDs across NEB was observed during
2012 and 2024-2050, which was particularly evident in the S & atilde;o Francisco River Basin. This research
significantly contributes to advancing our understanding of flash droughts, offering critical insights for
informed water resource management and bolstering resilience against the impacts of flash droughts.
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Abstract: Despite the growing need for effective and environmentally friendly antimicrobial agents, the
synthesis methods for such materials often involve toxic chemicals and complex procedures. There is a pressing
need for a sustainable approach to synthesize nanoparticles with potent antibacterial properties. This study aims
to address this gap by developing a green synthesis method for silver nanoparticles (Ag NPs) using Amla
extract. Powder X-ray diffraction (XRD), UV-Vis absorption spectroscopy, and Transmission Electron
Microscopy (TEM) demonstrated that face-centered cubic Ag NPs with sizes in the range of 15-30 nm can be
synthesized through an environmentally friendly process. Further, the formation mechanism of Ag NPs has
been discussed in detail with the help of schematic diagrams. The Amla-derived Ag NPs have been further
tested for their antibacterial activity against two different antibacterial strains: Escherichia coli (E. coli) and



Staphylococcus aureus (S. aureus) using the plate count method. The NPs showed excellent biocompatibility
where approximately 90% of growth reduction have been found for both strains at 100 mu g/mL of Ag NPs and
growth time of 30 min. These outcomes exhibited that Ag NPs, as a kind of antibacterial material, had an
incredible guarantee for application in a wide scope of biomedical applications.
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Abstract: Clerodendrum viscosum Vent. is a well-known plant in Indian and Chinese traditional medicine
systems. While studies showed its crude leaf extract's cytotoxicity against HT-29 and HeLa cells, various non-
bioactive compounds present in crude extracts may influence overall bioactivity. This study aimed to separate
the most bioactive fractions from Clerodendrum viscosum's crude extracts that exhibit anticancer potential
against HepG2 cells. Crude extracts were fractionated using a solvent-polarity-based process and their
anticancer activity was investigated through in vitro, in silico, and network pharmacology approaches. Nonpolar
leaf (CVLH) and root (CVRH) fractions showed maximum cytotoxicity in HepG2 cells without affecting
noncancer-origin WRL68 cells. Both extracts induced oxidative stress, DNA damage, cell cycle arrest, and
apoptosis in HepG2 cells, with CVRH exhibiting a superior effect. GC-MS analysis identified various
anticancer phytochemicals differentially present in CVLH and CVRH. Network pharmacology with these
phytochemicals predicted Bcl-2 as the primary target, while molecular docking confirmed lupeol, stigmasterol,
alpha-amyrin, cycloartenol, and calysterol being the top five phytochemicals exhibiting strong binding against
Bcl-2, androgen receptor (AR), and epidermal growth factor receptor (EGFR). Western blot confirmed an
elevated Bax/Bcl-2 ratio in HepG2 cells by CVLH and CVRH. In summary, the nonpolar fractions of
Clerodendrum viscosum leaf and root crude extracts showed enhanced anticancer activity, suggesting their
potential pharmaceutical applications.
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Abstract: Earthworms play a crucial role in soil fertility through decomposition, nutrient mineralization and
water infiltration, and they are used as a standard organism in ecotoxicological testing. However, to use them
for evaluations of environmental pollution, knowledge on the age-related variations in antioxidant enzymes
within this species as they undergo different environmental conditions such as treatment to heavy metal
insecticides, herbicides, salinity and polluted soil, vermifiltration etc. that cause stress. Due to oxidative stress,
the growth and reproductive potential of earthworms are affected because of an imbalance between antioxidant
enzymes and Reactive oxygen species (ROS). This study provides a fundamental understanding of the
antioxidant enzyme activity and oxidative stress in three earthworm species (Eisenia fetida, Eudrilus eugeniae
and Pheretima posthuma) at various stages of their lives. Before studying their usage as potential biomarkers, it
is necessary to explore the age-related variations in antioxidant enzymes within these species which serve as the
quintessential terrestrial invertebrates in evaluations of environmental pollution. The superoxide dismutase
(SOD), catalase (CAT), ascorbic peroxidase (APX), and peroxidase (POD), as well as hydrogen peroxide
(H202) as an oxidative stress marker, were measured in the total body of juvenile, sub-adult, and adult
earthworms. SOD and CAT activities respectively declined and increased with age in all earthworm species and
maximum SOD activity (4.86 U/g FW) and CAT activity (12.33 U/g FW) were found in respectively juvenile
(EF-J) and adult (EF- A) stages of E. fetida. In P. posthuma, APX and POD activities rose with age. APX
activity was significantly maximum (6.18 U/g FW) in P. posthuma adult stage (PP-A) whereas significant
maximum POD activity (0.46 +/- 0.01 Delta OD/min) in EF- J stage. H202, an oxidative stress marker,
increased with age in all earthworm species. P. posthuma adult (PP-A) had the maximum activity (4.06 mu
mole/g FW), and EF- J life stage had the lowest activity (1.35 mu mole/g FW). In response to increased
oxidative stress (H202), the antioxidant enzymes (SOD, CAT, APX, and POD) work together. Overall, Eisenia



fetida performed better than E. eugeniae and P. posthuma. This study fills the gaps in antioxidant enzyme
activities at the different age stages of earthworms.
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Abstract: The present study investigates the seasonal variations in leaf ecophysiological traits and strategies
employed by co-occurring evergreen and deciduous tree species within a white oak forest (Quercus



leucotrichophora A. Camus) ecosystem in the central Himalaya. Seasonal variations in physiological,
morphological, and chemical traits were observed from leaf initiation until senescence in co-occurring
deciduous and evergreen tree species. We compared various parameters, including net photosynthetic capacity
(Aarea and Amass), leaf stomatal conductance (gswarea and gswmass), transpiration rate (Earea and Emass),
specific leaf area (SLA), mid-day water potential (Psi md), leaf nitrogen (N) and phosphorus (P) concentration,
leaf total chlorophyll concentration, photosynthetic nitrogen- and phosphorus-use efficiency (PNUE and
PPUE), and water use efficiency (WUE) across four evergreen and four deciduous tree species. Our findings
reveal that evergreen and deciduous trees exhibit divergent strategies in coping with seasonal changes, which
are crucial for their survival and growth. Deciduous trees consistently exhibited significantly higher
photosynthetic rates, transpiration rates, mass-based N and P concentrations (Nmass and Pmass), mass-based
chlorophyll concentration (Chlmass), SLA, and leaf Psi md, while maintaining lower leaf structural investments
throughout the year compared to evergreen trees. These findings indicate that deciduous trees achieve greater
assimilation rates per unit mass and higher nutrient-use efficiency. Physiological, morphological, and leaf N and
P concentrations were higher in the summer (fully expanded leaf) than in the fall (senesced leaf). These insights
provide valuable contributions to our understanding of tree species coexistence and their ecological roles in
temperate forest ecosystems, with implications for forest management and conservation in the Himalayan
region.
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Abstract: Developing sustainable and innovative approaches for the efficient reduction of nitrophenols is
crucial for environmental remediation, for managing health concerns posed by their widespread presence as
hazardous pollutants in industrial effluents and contaminated water. We report the use of 12.9 +/- 1 nm (TEM
data) sized gold carbon dot nanoconjugates (Au@CDs) for catalytic conversion of o, m, p-nitrophenols to
aminophenols by sodium borohydride. A simple approach was followed to synthesize ultra-small and highly
stable Au@CDs, using citric acid and PEG as reducing and stabilizing agents. X-ray diffraction analysis
verified the formation of nano-crystalline nanoconjugates. These nanoconjugates showed a remarkable catalytic
activity in the range of 0.22-0.33 s(-1) (varying with nanoconjugate concentration) which was much higher
compared to conventional chemical methods of reduction. All the catalytic reaction experiments were
performed at room temperature (27 +/- 2 degree celsius). Furthermore, an increase in rate constant was
observed with increasing concentration of nanoconjugates. The catalytic activity of Au@CDs nanoconjugates
was observed to be in order of m-nitrophenol > o-nitrophenol > p-nitrophenol with apparent rate constant
(k(aap)) values of 0.068, 0.043 and 0.031, respectively. Comparative analysis with GNPs, CDs and Au@CDs
nanoconjugates stated that the nanoconjugates had superior catalytic activity. The research can have significant
implications in the development of new strategies for environmental remediation and biomedical applications.
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Abstract: The term hotspot refers to a location or an area where the occurrence of a particular phenomenon,
event, or activity is significantly higher than in the surrounding areas. The existing statistical methods need help
working well on discrete data. Also, it can identify a false hotspot. This paper proposes a novel graph-based
hotspot detection using a rough set (GBHSDRS) for detecting the hotspots. This algorithm works well with
discrete spatial vector data. Furthermore, it removes the false hotspot by finding the statistical significance of
the identified hotspots. A rough set theory is applied to the graph of the spatial polygon data, and the nodes are
divided into lower, boundary, and negative regions. Therefore, the candidate hotspot belongs to the lower region
of the set, and the boundary value analysis will ensure the identification of the hotspots if the hotspot is present
in the dataset. The p-value is used to find the statistical significance of the hotspots. The algorithm is tested on
the socioeconomic data of Uttar Pradesh (UP) from 1991 on medical facilities. The average gain in density and
Hotspot Prediction Accuracy Index (HAPI) of the detected hotspots is 26.54% and 23.41%, respectively. An
average reduction in runtime is 27.73%, acquired compared to all other methods on the socioeconomic data.
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Abstract: Mandoor Bhasma (MB) medicine, based on classical Indian Ayurveda, was size- and surface-
modified to improve its therapeutic efficiency for treating iron-deficient anemia. Physical grinding reduced the
size of MB to the nanoparticle (nano-MB) range without changing its chemical composition, as measured by
particle size distribution. The surface of nano-MB was modified with ascorbic acid (nano-AA-MB) and
confirmed using scanning electron microscopy and Fourier transformed infrared spectroscopy. Enhanced iron

dissolution from the surface-modified nano-A A-MB under neutral-to-alkaline pH conditions, and in the
intestinal region of the simulated gastrointestinal tract (GIT) digestion model was determined using inductively



coupled plasma mass spectroscopy. GIT digestae of MB microparticles and nano-AA-MB were found to be
biocompatible in human colon epithelial (Caco-2) cells, with the latter showing threefold higher iron uptake.
Subsequently, a dose-dependent increase in cellular ferritin protein was observed in the nano-AA-MB digestae-
treated Caco-2 cells, indicating the enhanced bioavailability and storage of dissolved iron. Overall, the study
showed that reducing the size of centuries-old traditional Mandoor Bhasma medicine to nanoscale, and its
surface-modification with ascorbic acid would help in enhancing its therapeutic abilities for treating iron-
deficient anemia.
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Abstract: Aim: A HPLC method was developed and validated for the novel combination of rutin (RN) and
donepezil (DNP). Materials & methods: RN and DNP were simultaneously eluted through a C18 column (&
Oslash; 150 x 4.6 mm) with a 60:40 v/v ratio of 0.1% formic acid aqueous solution to methanol at 0.5 ml/min.
Results: The purposed method was found linear, selective, reproducible, accurate and precise with percent RSD
less than 2. The limit of quantification for RN and DNP was found 3.66 and 3.25 mu g/ml, respectively.
Conclusion: Validated as per the ICH guidelines, the developed method efficiently quantified RN and DNP co-
loaded in DQAsomes (121 nm) estimating matrix effect, release profile, entrapment efficiency, loading

efficiency and in vivo plasma kinetics.
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Abstract: Earth's average air temperature is warming at a substantial rate leading to an increase in the
frequency and severity of extremes with major environmental and socio-economic impacts. The present study
discusses temperature and precipitation extremes in Kashmir Valley using observational data from six
meteorological stations. An Expert Team on Climate Change Detection and Indices (ETCCDI)
(http://etccdi.pacificclimate.org/) provides 25 extreme climate indices (15 for temperature and 10 for
precipitation) to be used. The absolute extreme temperature indices (TXx, TXn, TNx, and TNn) exhibit
increasing tendencies, according to the findings. The number of changes witnessed in daily maximum
temperature was greater than the daily minimum temperature which was manifested by increasing diurnal
temperature range (DTR; 0.012 degrees C/year). These changes in extremes have impacts that pose a threat to
agriculture, snow day and cover, glaciers, water resources, ecosystem services, etc. of the study region. The
region is undergoing significant urban and land system changes making it further vulnerable to natural hazards.
The findings are expected to further augment the hazard and risk analysis and the necessary disaster risk
reduction measures for climate-related disasters in the region. These analyses will be helpful for the
development of strategies for climate risk management in Kashmir.
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Abstract: Aims In this study, the antifungal efficacy and phytotoxicity of silica coated porous zinc oxide
nanoparticle (SZNP) were analyzed as this nanocomposite was observed to be a suitable platform for slow
release fungicides and has the promise to bring down the dosage of other agrochemicals as well.Methods and
results Loading and release kinetics of tricyclazole, a potent fungicide, were analyzed by measuring surface
area (SBET) using Brunauer-Emmett-Teller (BET) isotherm and liquid chromatography tandem mass
spectrometry (LC-MS/MS), respectively. The antifungal efficacy of ZnO nanoparticle (ZNP) and SZNP was
investigated on two phytopathogenic fungi (Alternaria solani and Aspergillus niger). The morphological
changes to the fungal structure due to ZNP and SZNP treatment were studied by field emission-scanning
electron microscopy. Nanoparticle mediated elevation of reactive oxygen species (ROS) in fungal samples was
detected by analyzing the levels of superoxide dismutase, catalase, thiol content, lipid peroxidation, and by 2,7-
dichlorofluorescin diacetate assay. The phytotoxicity of these two nanostructures was assessed in rice plants by
measuring primary plant growth parameters. Further, the translocation of the nanocomposite in the same plant
model system was examined by checking the presence of fluorescein isothiocyanate tagged SZNP within the
plant tissue.Conclusions ZNP had superior antifungal efficacy than SZNP and caused the generation of more
ROS in the fungal samples. Even then, SZNP was preferred as an agrochemical delivery vehicle because, unlike
ZNP alone, it was not toxic to plant system. Moreover, as silica in nanoform is entomotoxic in nature and nano
ZnO has antifungal property, both the cargo (agrochemical) and the carrier system (silica coated porous nano
zinc oxide) will have a synergistic effect in crop protection.
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Abstract: Indole based glycosides belong to the class of pharmacologically active molecules and found in
diverse natural compounds. Herein, we report the synthesis of 1,2,3-triazole bridged chirally enriched diverse
indole-chalcones based glycohybrids. Three series of glycohybrids were designed and efficiently synthesized
using D-glucose, D-galactose and D-mannose derived 1-azido glycosides. The reactions sequence involved
were, the synthesis of indole derived chalcones which were formed via Claisen-Schmidt condensation reaction
and subsequently N-propargylation which leads to the production of N-propargylated indole-chalcones. The N-
propargylated indolechalcones get transformed into 1,2,3-triazole bridged indole-chalcone based glycohybrids
by reacting with 1-azido sugar glycosides under click-chemistry reaction conditions. Further, the biological
activity of synthesized glycohybrids (n = 27) was assessed in-vitro against MDA-MB231, MCF-7, MDA-
MBA453 cancer, and MCF-10A normal cell lines. The selected compounds showed potent anti-oncogenic
properties against MCF-7 and MDA-MB231 breast cancer cell line with IC50 values of 1.05 mu M and 11.40
mu M respectively, with very good selectivity index (SI > 161). The active compounds show better binding
affinity as compared to co-crystallized inhibitor 1-(tert-butyl)-3-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-amine
(PP1) with HCK (PTKs) proteins in molecular docking studies.
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Abstract: The Paris Agreement and the Special Report on Global Warming of 1.5 degrees C from the
Intergovernmental Panel on Climate Change (IPCC) highlighted the potential risks of climate change across
different global warming levels (GWLs). The increasing occurrence of extreme high-temperature events is



linked to a warmer climate that is particularly prevalent in the Arabian Peninsula (AP). This study investigates
future changes in temperatures and related extremes over AP, under four GWLs, such as 1.5 degrees C, 2.0
degrees C, 3.0 degrees C, and 4.0 degrees C, with three different Shared Socioeconomic Pathways (SSPs:
SSP1-2.6, SSP2-4.5, and SSP5-8.5). The study uses high-resolution datasets of 27 models from the NASA
Earth Exchange Global Daily Downscaled Projections of the Coupled Model Intercomparison Project Phase 6
(NEX-GDDP-CMIP6). The results showed that the NEX-GDDP-CMIP6 individual models and their multi-
model means reasonably captured the extreme temperature events. The summer maximum and winter minimum
temperatures are projected to increase by 0.11-0.67 degrees C and 0.09-0.70 degrees C per decade under the
selected SSPs. Likewise, the projected temperature extremes exhibit significant warming with varying degrees
across the GWLs under the selected SSPs. The warm temperature extremes are projected to increase, while the
cold extremes are projected to decrease under all GWLs and the selected SSPs. Overall, the findings provide a
comprehensive assessment of temperature changes over AP in response to global warming, which can be
helpful in the development of climate adaptation and mitigation strategies.
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Abstract: Tuberculosis (TB) is a serious public health issue in India. Numerous molecular mechanisms and
immunological responses play significant roles in the pathogenesis of tuberculosis. This study aimed to identify
host immunerelated biomarkers that are significantly differentially expressed in active TB and that play a vital
role in disease progression. The methodology employed in this study included data collection, pre-processing,
analysis, and interpretation of the results. Six microarray datasets were used to identify differentially expressed
genes (DEGs), and only the common DEGs were used for further downstream analysis, such as hub gene
identification, gene ontology, pathway enrichment analysis, and drug-gene interaction analysis. The study
identified 1728 DEGs, including 906 upregulated and 822 downregulated genes. Five hub genes were identified
that were: STAT1, GBP5, GBP1, FCGR1A, and BATF2. Gene ontology and pathway enrichment revealed that
most of the genes were involved in interferon-gamma signaling. In addition, through drug-gene interactions,
known drugs have been identified for STAT1, FCGR1A and GBP1. The findings of this study may contribute to
early detection and treatment of active TB.
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Abstract: Ternary half-Heusler (HH) alloys are under intense investigations recently towards achieving high
thermoelectric (TE) figure-of-merit (ZT). Of particular interest is the ZrNiPb-based HH alloy, where an optimal
value of ZT similar to 0.7 at 773 K has been achieved by co-doping Sn and Bi at Pb site. In this work, we
identify an excellent ZT of 1.3 in ZrNi1+xPb0.38Sn0.6Bi0.02 (x = 0.03, at 773 K) composite alloy. This is
achieved by synergistic modulation of electronic as well as thermal properties via introduction of minor phase
of full-Heusler (FH) in the HH matrix through compositional tuning approach. These Ni-rich
ZrNil+xPb0.38Sn0.6Bi0.02 (0 <= x <= 0.07) alloys were synthesized via energy efficient and time-curbed
techniques that involved Arc melting followed by consolidation via spark plasma sintering. These alloys were
characterized by XRD and SEM, which show formation of nanocomposites comprising of HH matrix phase and
FH secondary minor phases. Enhancement in ZT is mainly attributed to a synchronized increase in power factor
(similar to 42%) and similar to 25% decrease in its thermal conductivity. Here, TE compatibility factor (S) was
also calculated for all samples. The value of vertical bar S vertical bar similar to 2.7 V-1 (at 773 K) is observed
for x = 0.03, which is similar to 17% higher than bare HH composition (x = 0.0). The theoretically calculated
TE device efficiency of best-performing sample ZrNi1.03Pb0.38Sn0.6Bi0.02 is estimated to be eta similar to
13.6%. Our results imply that deliberately controlled fine tuning in compositions of HH compounds through
compositional tuning approach would lead to novel off-stoichiometric HH phases with enhanced ZT value for
efficient TE device fabrication.
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Abstract: ProblemThe vaginal microbiome has a substantial role in the occurrence of preterm birth (PTB),
which contributes substantially to neonatal mortality worldwide. However, current bioinformatics approaches
mostly concentrate on the taxonomic classification and functional profiling of the microbiome, limiting their
abilities to elucidate the complex factors that contribute to PTB.Method of studyA total of 3757 vaginal
microbiome 16S rRNA samples were obtained from five publicly available datasets. The samples were divided
into two categories based on pregnancy outcome: preterm birth (PTB) (N = 966) and term birth (N = 2791).
Additionally, the samples were further categorized based on the participants' race and trimester. The 16S rRNA
reads were subjected to taxonomic classification and functional profiling using the Paralle]-META 3 software in
Ubuntu environment. The obtained abundances were analyzed using an integrated systems biology and machine
learning approach to determine the key microbes, pathways, and genes that contribute to PTB. The resulting
features were further subjected to statistical analysis to identify the top nine features with the greatest effect
sizes.ResultsWe identified nine significant features, namely Shuttleworthia, Megasphaera, Sneathia, proximal
tubule bicarbonate reclamation pathway, systemic lupus erythematosus pathway, transcription machinery
pathway, lepA gene, pepX gene, and rpoD gene. Their abundance variations were observed through the
trimesters.ConclusionsVaginal infections caused by Shuttleworthia, Megasphaera, and Sneathia and altered
small metabolite biosynthesis pathways such as lipopolysaccharide folate and retinal may increase the
susceptibility to PTB. The identified organisms, genes, pathways, and their networks may be specifically
targeted for the treatment of bacterial infections that increase PTB risk.
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Abstract: To date, charging time remains a critical issue that impedes the widespread application of lithium-ion
batteries (LIBs). A comprehensive understanding of the attenuation mechanism of LIBs at high (dis)charging
rates is essential for clarifying application strategies for extreme operating conditions and environments,
thereby enhancing battery control, and guiding the design of advanced batteries with superior rate capability. In
line with this focus, particular commercial NCM/graphite batteries were explored under various high-rate (dis)
charging procedures, alongside the investigation of the impact of constant voltage steps on battery performance.
This exploration revealed that capacity degradation occurs in three stages, and the rate of capacity decay is
directly proportional to the (dis)charging rate. Furthermore, the in-situ temperature and stress of the battery
during cycling, primarily caused by side reactions, were monitored to confirm the thermal effects and stress
variations under high-rate conditions. By characterizing the morphology and composition of the electrode
surface after post-mortem analysis, the "barrel effect" of high-rate capability determined by the anode electrode
for LIBs is proposed. This research aims to establish optimal guidelines for designing batteries with excellent
highrate properties and to provide solutions for improving the safety and reliability of batteries applied in high-
rate conditions.

Accession Number: W0OS:001268487000001
Language: English
Document Type: Article

Author Keywords: Lithium -ion battery; High -rate capability; Accelerates aging; Barrel effect; Failure
mechanism

Addresses: [Liu, Mengyang; Chen, Zhijun] Zhengzhou Univ Light Ind, Sch Chem Engn & Mat Sci, Henan
Prov Key Lab Surface & Interface Sci, Zhengzhou 450002, Peoples R China.

[Liu, Mengyang; Zhang, Songtong; Zhu, Xiayu; Ming, Hai; Qiu, Jingyi] AMS, Chem Def Inst, Beijing 100191,
Peoples R China.



[Meng, Wenjie; Guan, Hongsheng] Beihang Univ, Sch Reliabil & Syst Engn, Beijing 100191, Peoples R China.
[Kumar, Pushpendra] Jawaharlal Nehru Univ, Sch Phys Sci, New Delhi 110067, India.

Corresponding Address: Chen, ZJ (corresponding author), Zhengzhou Univ Light Ind, Sch Chem Engn & Mat
Sci, Henan Prov Key Lab Surface & Interface Sci, Zhengzhou 450002, Peoples R China.
Ming, H; Qiu, JY (corresponding author), AMS, Chem Def Inst, Beijing 100191, Peoples R China.

E-mail Addresses: hai.mingenergy@hotmail.com; qiujingyil202@163.com; chenzj@zzuli.edu.cn

Affiliations: Zhengzhou University of Light Industry; Beihang University; Jawaharlal Nehru University, New
Delhi

Publisher: ELSEVIER
Publisher Address: RADARWEG 29, 1043 NX AMSTERDAM, NETHERLANDS
Web of Science Index: Science Citation Index Expanded (SCI-EXPANDED)

Web of Science Categories: Chemistry, Physical; Electrochemistry; Energy & Fuels; Materials Science,
Multidisciplinary

Research Areas: Chemistry; Electrochemistry; Energy & Fuels; Materials Science
IDS Number: YK9AO

ISSN: 0378-7753

eISSN: 1873-2755

29-char Source Abbrev.: ] POWER SOURCES

ISO Source Abbrev.: J. Power Sources

Source Item Page Count: 12

Funding:

Funding Agency Grant Number
National Natural Science Foundation of China |21703285

The authors thank the financial supports from National Natural Science Foundation of China (N0.21703285) .
Output Date: 2024-08-05

Record 31 of 45

Title: <i>Mycobacterium tuberculosis</i> Essential Gene Thymidylate Synthase Is Involved in Immune
Modulation and Survival inside the Host

Author(s): Tanweer, S (Tanweer, Sana); Sharma, T (Sharma, Tarina); Grover, A (Grover, Abhinav); Agarwal, M
(Agarwal, Meetu); Grover, S (Grover, Sonam)

Source: ACS OMEGA DOI: 10.1021/acsomega.4c02919 Early Access Date: JUL 2024 Published Date:
2024 JUL 23

Times Cited in Web of Science Core Collection: 0

Total Times Cited: 0

Usage Count (Last 180 days): 0

Usage Count (Since 2013): 0

Cited Reference Count: 30

Abstract: A Mycobacterium tuberculosis essential gene, ThyX (Rv2754c), plays a key role in intermediate
metabolism and respiration by catalyzing the formation of dTMP and tetrahydrofolate from dUMP and
methylenetetrahydrofolate. ThyX is present in the M.tb complex and in M. smegmatis a nonpathogenic strain of
Mycobacteria. In this study, we identified a novel function of ThyX, an enzyme with immune-modulating
properties. We have shown that ThyX can activate the macrophages in the host toward M1 response.
Overexpression of ThyX stimulates the production of nitrite oxide (NO) and induces apoptosis in macrophages;
indeed both responses help the host to control growth of M.tb. ThyX was also discovered to play a role in the
recombinant bacterium's ability to survive when it was subjected to oxidative and hypoxic stress by



macrophages. These findings demonstrate the protein's functional importance in M.tb. Indeed these findings
represent ThyX as a potential candidate for future research and show this as a therapeutic target.
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Abstract: Long noncoding RNAs (IncRNAs) are important regulatory biomolecules responsible for many
cellular processes. The aging of mammals is manifested by a slow and gradual decline of physiological
functions after adulthood, progressively resulting in age-related diseases. Testis comprises different cell-types
with defined functions for producing haploid gametes and androgens in males, contributing gene-pool to the
next generation with genetic variations to species for evolutionary advantage. The LINC-RBE (long intergenic
noncoding-rat brain expressed) RNA showed highest expression in the Leydig cells, responsible for
steroidogenesis and production of testosterone; higher expression in primary spermatocytes (pachytene cells),
responsible for generation of haploid gametes and high expression in Sertoli cells, the nursing cells of the testes.
Testes of immature (4-weeks), adult (16- and 44-weeks), and nearly-old (70-weeks) rats showed low, high, and
again low levels of expression, respectively. This along with the nuclear-cytoplasmic localization of LINC-RBE
RNA showed age-related expression and function. Thus, expression of LINC-RBE is involved in the molecular
physiology of testes, especially Leydig cells, primary spermatocytes, and Sertoli cells. The decline in its
expression correlates with diminishing reproductive function of the testes during aging of the rat.
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Abstract: The mammalian brain's complete dependence on oxygen for ATP production makes it highly
susceptible to hypoxia, at high altitudes or in clinical scenarios including anemia or pulmonary disease.
Hypoxia plays a crucial role in the development of various brain disorders, such as Alzheimer's, Parkinson's,
and other age-related neurodegenerative diseases. On the other hand, a decrease in environmental oxygen
levels, such as prolonged stays at high elevations, may have beneficial impacts on the process of ageing and the
likelihood of death. Additionally, the utilization of controlled hypoxia exposure could potentially serve as a
therapeutic approach for age-related brain diseases. Recent findings indicate that the involvement of HIF-1
alpha and the NLRP3 inflammasome is of significant importance in the development of Alzheimer's disease.
HIF-1 alpha serves as a pivotal controller of various cellular reactions to oxygen deprivation, exerting influence
on a multitude of physiological mechanisms such as energy metabolism and inflammatory responses. The
NLRP3 plays a crucial role in the innate immune system by coordinating the initiation of inflammatory
reactions through the assembly of the inflammasome complex. This review examines the information pertaining
to the contrasting effects of hypoxia on the brain, highlighting both its positive and deleterious effects and
molecular pathways that are involved in mediating these different effects. This study explores potential
strategies for therapeutic intervention that focus on restoring cellular balance and reducing neuroinflammation,
which are critical aspects in addressing this severe neurodegenerative condition and addresses crucial inquiries
that warrant further future investigations.
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Abstract: Our developed cell division-specific 'centrin' gene deleted Leishmania donovani (LdCen1-/-) the
causative parasite of the fatal visceral-leishmaniasis (VL), exhibits a selective growth arrest at the intracellular
stage and is anticipated as a live attenuated vaccine candidate against VL. LdCen1-/- immunization in animals
has shown increased IFN-g secreting CD4+ and CD8+ T cells along with protection conferred by a protective
proinflammatory immune response. A label-free proteomics approach has been employed to understand the
physiology of infection and predict disease interceptors during Leishmania-host interactions. Proteomic
modulation after infection of human macrophage cell lines suggested elevated annexin A6, implying
involvement in various biological processes such as membrane repair, transport, actin dynamics, cell
proliferation, survival, differentiation, and inflammation, thereby potentiating its immunological protective
capacity. Additionally, S100A8 and S100A9 proteins, known for maintaining homeostatic balance in regulating
the inflammatory response, have been upregulated after infection. The inhibitory clade of serpins, known to
inhibit cysteine proteases (CPs), was upregulated in host cells after 48 h of infection. This is reflected in the
diminished expression of CPs in the parasites during infection. Such proteome analysis confirms LdCen1-/-
efficacy as a vaccine candidate and predicts potential markers in future vaccine development strategies against
infectious diseases. (c) 2024 Institut Pasteur. Published by Elsevier Masson SAS. All rights reserved.
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Abstract: Chronic diseases like cancer and diabetes are the major public health concerns of India and
worldwide. Nowadays, plant-derived products are in great demand for the treatment of these diseases. Pumpkin
seeds are traditionally implicated for their pharmacological properties, as exemplified by benign prostatic
hyperplasia. Earlier, pumpkin seed proteins were extracted by the Osborne method, and their functional and
nutritional qualities were evaluated. Here, the aim is to assess in vitro, the anticancer and antidiabetic properties
of seed protein fractions. HepG2, MDA-MB-231, and MCF-7 cell lines were treated with water-soluble (WF)
and alkali-soluble fractions (AF) to assess cytotoxicity, while pancreatic beta-cells and insulin resistance (IR) -
HepG2 cell lines were treated with WF to evaluate the antidiabetic potential. WF and AF showed cytotoxic
effects towards HepG2 and MDA-MB-231 cell lines, suggesting apoptosis-mediated anticancerous activity. WF
potentiates glucose-stimulated insulin secretion in pancreatic beta-cells, in a dose-dependent manner. In IR-
HepG?2 cell line studies, control, metformin, and WF-treated groups showed uptake of glucose, when compared
to the diabetic group, which is well-correlated with the upregulated expressions of GLUT2 and GLUT4
transporters in these groups. These results indicate that proteins from WF and AF may have anticancerous and
antidiabetic properties and thus have the potential to utilize pumpkin proteins in the management of cancer and
diabetes.
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Abstract: The cloud responses to global warming are captured in various global climate models with distinct
inferences on changes in cloud vertical structure as function of surface warming. However, long term
observational evidences are scarce to validate the model outputs. Here, we have studied the changes in
radiosonde derived cloud macro-physical properties and their association with other atmospheric variables
during the period 2000-2019 in response to warming climate over the Indian summer monsoon region. We have
observed a statistically significant increase in the frequency of cloudy days (similar to 13 % decade(-1)), high-
level clouds (HL.Cs similar to 11 % decade(-1)) and simultaneous decrease in low-level clouds (LLCs similar to
8 % decade(-1)) over the Indian region during the monsoon season. The multiple linear regression, principle
component analyses and further correlation analyses suggest significant associations between cloud vertical
structure variations and large-scale climate indicators, such as global warming and El Ni & ntilde;o-Southern
Oscillation. The vertical extension of the tropospheric column and the upward shift of clouds, attributed to
global warming, explain the changes observed in both HL.Cs and LLCs. These results contribute to a deeper
understanding of the dynamic interplay between global climate change and regional cloud dynamics, with
implications for weather and climate modeling.
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Abstract: Helicobacter pylori, a leading human pathogen associated with duodenal ulcer and gastric cancer,
presents a significant threat to human health due to increasing antibiotic resistance rates. This study investigates
G-quadruplexes (G4s), which are non-canonical secondary structures form in G-rich regions within the H.
pylori genome. Extensive research on G4s in eukaryotes has revealed their role in epigenetically regulating
cellular processes like gene transcription, DNA replication, and oncogene expression. However, understanding
of G4-mediated gene regulation in other organisms, especially bacterial pathogens, remains limited. Although
G4 motifs have been extensively studied in a few bacterial species such as Mycobacterium, Streptococci, and
Helicobacter, research on G4 motifs in other bacterial species is still sparse. Like in other organisms such as
archaea, mammals, and viruses, G4s in H. pylori display a non-random distribution primarily situated within
open reading frames of various protein-coding genes. The occurrence of G4s in functional regions of the
genome and their conservation across different species indicates that their placement is not random, suggesting
an evolutionary pressure to maintain these sequences at specific genomic sites. Moreover, G-quadruplexes show
enrichment in specific gene classes, suggesting their potential involvement in regulating the expression of genes
related to cell wall/membrane/envelope biogenesis, amino acid transport, and metabolism. This indicates a
probable regulatory role for G4s in controlling the expression of genes essential for H. pylori survival and
virulence. Biophysical techniques such as Circular Dichroism spectroscopy and Nuclear Magnetic Resonance
were used to characterize G4 motifs within selected H. pylori genes. The study revealed that G-quadruplex
ligand inhibited the growth of H. pylori, with minimal inhibitory concentrations in the low micromolar range.
This suggests that targeting G4 structures could offer a promising approach for developing novel anti-H. pylori
drugs.
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Abstract: The outstanding radiation damage stability of an NiCoCrFePd high entropy alloy (HEA) as
compared to conventional alloys poses the question for the mechanism of an ion-matter interaction. The
positron annihilation lifetime spectroscopic and TEM (transmission electron microscopic) measurements are
implemented to trace different kinds of defects produced by 120 MeV Au+9 ion irradiation and their evolution
as a function of ion fluence. The variation of lifetimes and corresponding intensities with the ion fluence
indicates the formation of dislocation-type defects at a lower ion fluence and vacancy clusters at a higher ion
fluence caused by coalescence or agglomeration of dislocation defects. Formation of different types of defects
in turn modulates the strain development inside the crystal. Additionally, the HR-TEM investigation of
NiCoCrFePd HEA also exhibits the formation of dislocation and vacancy clusters with the average size of
vacancy clusters increases from similar to 2.9 +/- 0.1 to similar to 3.8 +/- 0.1 nm with the increases in the ion
fluence. Surprisingly, the average defect cluster size in NiCoCrFePd HEA is suppressed compared to NiCoCrFe
MEA, thereby showing the enhanced radiation stability on Pd incorporation due to the high defect
recombination caused by reduced thermal conductivity and high lattice distortion. Nano-indentation
measurement shows that the radiation hardening behavior of the NiCoCrFePd HEA responded slowly owing to
its damage suppression property as compared to the NiCoCrFe MEA. Additionally, softening behavior also
appeared at an early fluence in NiCoCrFe MEA compared to the NiCoCrFePd HEA signifying its excellent
resistance to defect accumulation.
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Abstract: BackgroundPublic health emergencies of international concern (PHEICs) as the COVID-19
pandemic and others that have occurred since the early 2000s put enormous pressure on health and care
systems. This is being a context for protests by health and care workers (HCWs) because of additional

workload, working conditions and effects on mental and physical health. In this paper, we intended to analyze
the demands of HCWs associated with industrial actions, protests, strikes and lockouts (IAPSLs) which



occurred during COVID-19 pandemic and other PHEICs; to identify the impact of these grievances; and
describe the relevant interventions to address these IAPSLs.MethodsWe included studies published between
January 2000 and March 2022 in PubMed, Embase, Scopus, BVS/LILACS, WHO's COVID-19 Research
Database, ILO, OECD, HSRM, and Google Scholar for grey literature. Eligibility criteria were HCWs as
participants, IAPSLs as phenomenon of interest occurring in the context of COVID-19 and other PHEICs.
GRADE CERQual was used to assess risk of bias and confidence of evidence.Results1656 records were
retrieved, and 91 were selected for full-text screening. We included 18 publications. A system-wide approach,
rather than a limited approach to institutions on strike, makes it possible to understand the full impact of the
strike on health and care services. PHEICs tend to aggravate already adverse working conditions of HCWs,
acting as drivers for HCW s strikes, leading to staff shortages, and financial issues, both in the North and in the
Global South, particularly evident in Asia and Africa. In addition, issues related to deficiencies in leadership
and governance in heath sector and lack of medical products and technologies (e.g., lack of personal protective
equipment) were the main drivers of strikes, each contributing 25% of the total drivers identified.ConclusionsIt
is necessary to focus on the preparedness of health and care systems to respond adequately to PHEICs, and this
includes being prepared for HCWs' IAPSLs, talked much in the context of COVID-19 pandemic. Evidence to
assist policymakers in defining strategies to respond adequately to the health and care needs of the population
during TAPSLs is crucial. The main impact of strikes is on the disruption of health care services' provision.
Gender inequality being a major issue among HCWs, a proper understanding of the full impact of the strike on
health and care services will only be possible if gender lens is combined with a systemic approach, rather than
gender-undifferentiated approaches limited to the institutions on strike.
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Abstract: The current article investigates the band structure in the presence and absence of spin-orbit coupling
(SOC), examines the Z2 invariants, and investigates the detailed angle-dependent magneto-transport of up to 10
T (Tesla) and down to 2 K for the bismuth crystal. The out-of-plane field-dependent magnetoresistance (MR) is
positive and is huge to the order of approximate to 10(4)% at 2 K and 10 T. On the contrary, the longitudinal
(in-plane) field-dependent MR is relatively small and is negative. The thermal activation energy is also
estimated by using the Boltzmann formula from resistivity versus temperature measurement under applied
transverse magnetic fields. The topological nature of Bi is confirmed by Z2 invariant calculation using density
functional theory (DFT). PBESol bands show trivial but hybrid functional (HSE) bands show non-trivial
topology being present in Bismuth. This article comprehensively studies the dependence of MR oscillations
upon the angle between the applied field and the current. The observed oscillations fade away as the angle is
increased. This article is an extension of our previous work on bismuth (J. Sup. Novel Mag. 2023, 36, 389), in
which a comprehensive analysis of its structural and micro-structural properties is conducted along with its
transport behavior in an applied transverse magnetic field.
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Abstract: Cervical cancer is still the leading cause of cancer mortality worldwide even after introduction of
vaccine against Human papillomavirus (HPV), due to low vaccine coverage, especially in the developing world.
Cervical cancer is primarily treated by Chemo/Radiotherapy, depending on the disease stage, with
Carboplatin/Cisplatin-based drug regime. These drugs being non-specific, target rapidly dividing cells,
including normal cells, so safer options are needed for lower off-target toxicity. Natural products offer an
attractive option compared to synthetic drugs due to their well-established safety profile and capacity to target
multiple oncogenic hallmarks of cancer like inflammation, angiogenesis, etc. In the current study, we
investigated the effect of Bergenin (C-glycoside of 4-O-methylgallic acid), a natural polyphenol compound that
is isolated from medicinal plants such as Bergenia crassifolia, Caesalpinia digyna, and Flueggea leucopyrus.
Bergenin has been shown to have anti-inflammatory, anti-ulcerogenic, and wound healing properties but its
anticancer potential has been realized only recently. We performed a proteomic analysis of cervical carcinoma
cells treated with bergenin and found it to influence multiple hallmarks of cancers, including apoptosis,
angiogenesis, and tumor suppressor proteins. It was also involved in many different cellular processes unrelated
to cancer, as shown by our proteomic analysis. Further analysis showed bergenin to be a potent-angiogenic
agent by reducing key angiogenic proteins like Galectin 3 and MMP-9 (Matrix Metalloprotease 9) in cervical
carcinoma cells. Further understanding of this interaction was carried out using molecular docking analysis,
which indicated MMP-9 has more affinity for bergenin as compared to Galectin-3. Cumulatively, our data
provide novel insight into the anti-angiogenic mechanism of bergenin in cervical carcinoma cells by modulation
of multiple angiogenic proteins like Galectin-3 and MMP-9 which warrant its further development as an
anticancer agent in cervical cancer.
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Abstract: The protein-protein interaction (PPI) network of the Mediator complex is very tightly regulated and
depends on different developmental and environmental cues. Here, we present an interactive platform for
comparative analysis of the Mediator subunits from humans, baker's yeast Saccharomyces cerevisiae, and
model plant Arabidopsis thaliana in a user-friendly web-interface database called MediatorWeb. MediatorWeb
provides an interface to visualize and analyze the PPI network of Mediator subunits. The database facilitates

downloading the untargeted and unweighted network of Mediator complex, its submodules, and individual
Mediator subunits to better visualize the importance of individual Mediator subunits or their submodules.



Further, MediatorWeb offers network visualization of the Mediator complex and interacting proteins that are
functionally annotated. This feature provides clues to understand functions of Mediator subunits in different
processes. In an additional tab, MediatorWeb provides quick access to secondary and tertiary structures, as well
as residue-level contact information for Mediator subunits in each of the three model organisms. Another useful
feature of MediatorWeb is detection of interologs based on orthologous analyses, which can provide clues to
understand the functions of Mediator complex in less explored kingdoms. Thus, MediatorWeb and its features
can help the user to understand the role of Mediator complex and its subunits in the transcription regulation of
gene expression.
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Abstract: Accurate detection of bacterial antibiotic sensitivity is crucial for theranostics and the containment of
antibiotic-resistant infections. However, the intricate task of detecting and quantifying the antibiotic-induced
changes in the bacterial cytoplasmic membrane, and their correlation with other metabolic pathways leading to
antibiotic resistance, poses significant challenges. Using a novel class of 4-aminophthalimide (4AP)-based
fluorescent dyes with precisely tailored alkyl chains, namely 4AP-C9 and 4AP-C13, we quantify stress-
mediated alterations in E. coli membranes. Leveraging the unique depth-dependent positioning and
environment-sensitive fluorescence properties of these dyes, we detect antibiotic-induced membrane damage
through single-cell imaging and monitoring the fluorescence peak maxima difference ratio (PMDR) of the dyes
within the bacterial membrane, complemented by other methods. The correlation between the ROS-induced
cytoplasmic membrane damage and the PMDR of dyes quantifies sensitivity against bactericidal antibiotics,
which correlates to antibiotic-induced lipid peroxidation. Significantly, our findings largely extend to clinical
isolates of E. coli and other ESKAPE pathogens like K. pneumoniae and Enterobacter subspecies. Our data
reveal that 4AP-Cn probes can potentially act as precise scales to detect antibiotic-induced membrane damage
("thinning") occurring at a subnanometer scale through the quantification of dyes' PMDR, making them



promising membrane dyes for rapid detection of bacterial antibiotic resistance, distinguishing sensitive and
resistant infections with high specificity in a clinical setup.
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