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Unveiling a Novel Method for Detecting Long Non-Coding RNAs in
Plants

Long non-coding RNAs (IncRNAs) play vital roles in regulating biological processes in
plants, but accurately identifying them has been a challenge due to the lack of plant-
specific methods. A recent study by Jian-Feng Mao's group introduced "Plant-LncPipe," a
computational pipeline tailored for plant IncRNA identification. By retraining existing
prediction models using high-quality plant RNA sequencing data, the prediction accuracy
of the models significantly improved. The pipeline integrates top-performing models,
CPAT-plant and LncFinder-plant, offering a comprehensive solution for identifying and
analyzing plant IncRNAs across various species. This approach highlights the
importance of species-specific retraining in enhancing prediction precision and reliability,
ensuring better capture of plant IncRNA features.

Study Reveals Calcium's Protective Role Against Bacterial Wilt in
Potato Plants

American Society for Microbiology scientists have discovered that calcium boosts potato
plant resistance to bacterial wilt, a disease that leads to $19 billion in annual losses
globally. Their findings suggest using calcium soil amendments as part of
comprehensive disease management strategies. Led by Dr. Maria Ines Siri, the study
investigated the relationship between potato plant mineral composition, especially
calcium, and resistance to Ralstonia solanacearum species complex (RSSC). They found
that higher calcium levels correlated with increased resistance. Calcium supplementation
also hindered pathogen growth and biofilm formation, which is crucial for its virulence.
Innovative microfluidic chamber usage provided insights for future research on plant-
pathogen interactions. This study sets the stage for exploring transcriptomic
mechanisms and developing practical field management strategies incorporating
calcium fertilization.
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Examining Sourdough Microbes Unveils Generational Cultivation of
Microorganisms

Sourdough, the oldest form of leavened bread, has been consumed for millennia, crafted
simply from flour and water. This live culture, passed down through generations to a
senior research associate, hosts a diverse microbial community of yeast and bacteria. A
group of researchers at Ohio State University explored the intricate structures within this
starter under a scanning electron microscope, revealing starch grains, yeast, and bacteria
responsible for its texture, flavor, and rise. Yeast ferments sugars, producing carbon
dioxide and alcohol, while bacteria metabolize sugars into lactic and acetic acid,
imparting the characteristic sour taste and aroma. Visualizing these microorganisms
offers a deeper appreciation for the complexity underlying every bite of sourdough bread
or waffles.

Scientists Innovate Hormone-Free Genetic Plant Regeneration
Method

A team of researchers led by Associate Professor Tomoko Igawa from Chiba University
has devised a groundbreaking approach to plant regeneration without using external
plant growth regulators (PGRs). Instead, they modulated the expression of specific
developmental regulator (DR) genes responsible for plant cell differentiation. By
ectopically expressing two key genes, BABY BOOM (BBM) and WUSCHEL (WUS), in
tobacco, lettuce, and petunia tissue cultures, they induced accelerated and autonomous
differentiation, resulting in the formation of calli and shoots without PGR application.
This hormone-free method offers promising implications for plant breeding and
biotechnological advancements, potentially reducing production costs and accelerating
breeding processes.
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New Al Method Identifies Toxic Chemicals in Aquatic Organisms
Detected by Researchers

Swedish researchers from Chalmers University of Technology and the University of
Gothenburg have developed an Al method that enhances the identification of toxic
chemicals solely based on molecular structure knowledge. This method, described in
their study published in Science Advances, offers rapid and cost-effective toxicity
assessment, potentially reducing reliance on animal testing. By training on large datasets
from past laboratory tests, the Al accurately predicts the toxicity of previously untested
chemicals. It surpasses existing computational tools in accuracy and applicability,
showing promise for broader use in environmental research and chemical development.
The method, based on transformers, a deep learning Al model originally designed for
language processing, demonstrates the potential of Al to revolutionize chemical toxicity
assessment and reduce negative environmental impacts.

Scientists Create Pioneering Blueprint for Synthetic Cell
Construction

Scientists are delving into the realm of synthetic cell development, creating non-living
replicas of cellular biochemistry enclosed in membranes to emulate vital biological
functions. This pioneering research, outlined in a recent publication in ACS Synthetic
Biology, holds immense potential for addressing various challenges in disease treatment,
space exploration, and understanding the origins of life. Led by Lynn Rothschild from
NASA's Ames Research Center, the study highlights the broad-reaching implications of
synthetic cell technology, from unraveling the mysteries of cellular evolution to
revolutionizing medical and food sciences. Additionally, the ability to engineer synthetic
cells may provide insights into extraterrestrial life and expand our comprehension of
natural life's intricacies.
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Initial Progress Towards Mapping Molecular Reactions to Exercise
Across the Entire Body

The latest research conducted at the Pacific Northwest National Laboratory (PNNL)
confirms the manifold benefits of exercise, spanning from disease prevention to
cognitive enhancement and beyond. Scientists are now delving into the molecular level to
understand the precise impacts of exercise on humans and mammals. The Molecular
Transducers of Physical Activity Consortium (MoTrPAC) is at the forefront of this
research, aiming to create a comprehensive map of molecular responses to exercise
across various organs and tissues. Led by experts like Lynn Rothschild and Josh Adkins
from PNNL, MoTrPAC employs proteomics to analyze protein changes induced by
exercise. The recent publication in Nature marks a significant milestone, providing
insights into the molecular alterations triggered by endurance exercise training in rats.
These findings offer valuable knowledge for understanding exercise's systemic effects
and paving the way for future research to harness its benefits effectively.

Utilizing Fish Residues: Addressing Raw Material Shortages and
Enhancing Health

Harnessing over a million tons of fish residues can address shortages in raw materials for
various industries. Researchers are exploring methods to maximize the utilization of fish

residues, focusing on extracting valuable compounds like omega-3 oils, collagen, and

gelatin. Projects like SUPREME are being investigated by the Norwegian science institute

SINTEF Ocean in collaboration with several research partners to explore the potential of fish
skin and bones in producing high-quality collagen and gelatin, offering benefits over — ; i ":3‘,
traditional sources like pigs or cattle. Additionally, technologies are being developed to ’
extract oils and proteins from salmon residues, with promising results indicating the g
feasibility of creating multiple valuable products from the same raw materials. By ’
optimizing fish residue utilization, industries can benefit from a stable supply of raw

materials and generate new jobs, particularly if processing facilities are established locally.

This innovative approach showcases the potential for maximizing the value of fish
byproducts and reducing waste in the seafood processing industry.
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Determining Key Strategies for Utilizing Intelligent Digital
Technologies in Sustainable Crop Cultivation

Drones and robots actively monitor fields for weeds and target crop diseases, a reality
already in motion on experimental farms. Researchers from the PhenoRob Cluster of
Excellence at the University of Bonn are leading efforts to advance the smart
digitalization of agriculture. They've outlined priority research questions in a recent paper
published in the European Journal of Agronomy. Current agricultural methods, while
feeding over 8 billion people, pose threats to biodiversity and the environment.
Leveraging smart digital technologies, such as drones and Al, could offer more
sustainable and efficient solutions. These technologies enable real-time monitoring of
farmland, allowing for targeted interventions like applying herbicides only where needed
or treating diseased crops individually. However, challenges remain in integrating various
data sources effectively and convincing farmers of the benefits of digitalization.

Scientists Investigate the Complexities of Homologous
Recombination and Abnormal Chromosome Bridges

Understanding homologous recombination (HR) is crucial for maintaining genetic
integrity and vital for various life forms. RADS51, a key protein in HR, needs precise
regulation for DNA repair. However, the role of its regulator, FIGNL1, remained unclear
until a recent study led by Professor Miki Shinohara from Kindai University, Japan. By
studying cells lacking FIGNLT1, they discovered its role in dismantling RAD51 filaments
after DNA replication, preventing abnormal chromosome bridge formation. This sheds
light on HR intricacies, aiding cancer treatment and genetic engineering, with potential
applications in agriculture and bioremediation.
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Investigating Microbiome for Genetic Disorder Treatments

A collaboration between Anna Cereseto and Nicola Segata from the University of Trento
has uncovered new CRISPR-Cas9 molecules in gut bacteria, offering potential treatments
for genetic disorders like retinitis pigmentosa. These molecules, particularly CoCas9
found in Collinsella bacteria, are compact and effective, making them promising for gene
therapy. By leveraging metagenomic data, they identified a diverse range of Cas9
nucleases, expanding the genome editing toolkit. Despite challenges in administration,
CoCas9's small size makes it a candidate for optimization and further clinical
development.

Innovative Telomere Discoveries Could Revolutionize Cancer
Therapies

A recent study led by researchers from the University of Pittsburgh and UPMC Hillman
Cancer Center reveals the involvement of the enzyme PARP1 in repairing telomeres,
protective DNA structures at chromosome ends. This discovery suggests that disrupting
this process can lead to telomere shortening and genomic instability, potentially causing
cancer. Published in Nature Structural & Molecular Biology, the findings challenge
previous assumptions about PARP1's role and offer new insights for enhancing cancer
therapies that target PARP1.
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Scientists Uncover Mechanisms Impeding Cellulose Breakdown for
Biofuel Production

Penn State researchers have uncovered how molecular barriers slow the breakdown of
cellulose, a promising renewable material for biofuels. Published in the Proceedings of
the National Academy of Sciences, their study explains how cellobiose, a byproduct of
cellulose breakdown, can impede the process. Using innovative imaging techniques, they
tracked individual cellulase enzymes, revealing how cellobiose obstructs the breakdown
process. Understanding these mechanisms could lead to more efficient biofuel
production from plant waste.

CSIRO Converts Red Meat into Nutritious Protein Powder

CSIRO, Australia's national science agency, has developed a highly nutritious protein
powder derived from red meat, aiming to tap into the $3.8 billion health and wellness
market. Named Just Meat, the powder offers an allergen-free protein boost suitable for
various products, such as protein balls, shakes, and energy drinks. Its nutritional profile
and versatility allow it to add value to Australia's $75.4 billion red meat industry and
address global food security challenges. Collaborating with Meat & Livestock Australia
(MLA), CSIRO aims to bring this innovation to market, catering to the increasing demand
for convenient and nutritious food worldwide.
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Yeast-Derived Adjuvant: A Potential Solution for Affordable
Vaccines and Increased Accessibility

UC Berkeley and Lawrence Berkeley National Laboratory researchers have utilized
synthetic biology to produce QS-21, a potent vaccine adjuvant, in yeast. This
breakthrough offers a cost-effective and environmentally friendly alternative to extracting
QS-21 from the Chilean soapbark plant. While still in small yields, this innovation holds
promise for broadening access to effective adjuvants and reducing vaccine costs. The
synthetic pathway involved inserting numerous genes into yeast, representing a
significant advancement in biotechnology and vaccine development.

Innovative Technology Revolutionizes Single-Cell Protein Analysis

Karolinska Institute researchers, in collaboration with Pixelgen Technologies, have
introduced a groundbreaking technique called molecular pixelation, enabling the
mapping of proteins within individual cells in unprecedented detail. Unlike previous
methods limited to a few proteins, molecular pixelation allows simultaneous analysis of
hundreds of proteins, revealing their distribution and interactions within cells. Published
in Nature Methods, this advancement promises enhanced insights into diseases like
cancer and inflammatory disorders, as well as drug evaluation. Professor Petter Brodin
underscores the technique's uniqueness and potential to revolutionize single-cell
analysis in various biological processes.
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Innovative Fluidic System Enhances Artificial Blood Vessel
Development and Biomedical Applications

Researchers at the University of Hong Kong's Faculty of Engineering have developed
VasFluidics, a groundbreaking fluidic system inspired by the human vascular network.
Published in Nature Communications, this innovation allows precise modulation of fluid
compositions, mimicking natural processes within the body. Led by Professor Anderson
Ho Cheung Shum, the team combined 3D printing and soft material assembly techniques
to create channels with functional membrane walls. VasFluidics holds immense potential
for biomedical applications, including organ-on-chip technology and disease modeling.

The Future of Sustainable Meat Preservation: Harnessing Natural
Biosurfactants

Harnessing the power of biosurfactants, natural compounds produced by microbes,
offers a promising solution for improving meat preservation. These agents, known for
their surface-active properties, can replace synthetic chemicals, enhancing food safety
and quality. Biosurfactants, with their antimicrobial, antioxidant, and emulsifying
properties, extend shelf life by inhibiting pathogen growth and preventing oxidation.
Maximum Academic Press also enhances texture and sensory qualities in meat
products, offering a sustainable and eco-friendly alternative to traditional preservatives.
This innovative approach aligns with consumer demand for natural and safe food
products, potentially reducing foodborne ilinesses and spoilage-related losses.
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Utilizing Breadfruit Starch for Bioethanol Generation

A recent study published in the Journal of Bioresources and Bioproducts explores
converting breadfruit into bioethanol, optimizing fermentation conditions to maximize
yield. Microwave-assisted acid hydrolysis efficiently extracts fermentable sugars from
breadfruit starch, yielding promising bioethanol concentrations. The study's innovative
approach offers a sustainable solution to energy demands, utilizing underutilized
agricultural resources and contributing to renewable energy production.

Efficient Host-Vector System Developed for Model Archaeon by
Resolving CRISPR-Based Host-Plasmid Conflict

Researchers have developed versatile genetic tools for Saccharolobus islandicus REY15A,
a key model organism in archaeal and CRISPR biology research. These tools include
efficient genome editing, robust protein expression systems, interference plasmid
assays, gene silencing, and CRISPR-based gene editing. The study, led by Prof. Qunxin
She and Dr. Guanhua Yuan of Shandong University in China, addressed the need for a
dual host-vector system to enhance the genetic toolbox for this archaeon. By identifying
and resolving a CRISPR-based host-plasmid conflict, the team successfully constructed a
dual plasmid system for genetic studies with this important model archaeon.
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Researchers Have Devised a Method to Manufacture Bioplastics
Using Agricultural and Food Byproducts

The World Institute of Kimchi (WiKim) has introduced a bio-refactoring-based upcycling
technology to transform cabbage byproducts, typically discarded as waste in food
manufacturing, into biodegradable plastics. Led by Dr. Jung Eun Yang, the research team
developed microbial strains for bioplastic production and optimized sugar conversion
rates. They discovered that malic acid from cabbage byproducts enhances the
productivity of polyhydroxyalkanoate (PHA), a biodegradable material. This innovation is
expected to reduce waste disposal costs in the kimchi industry, offering environmentally
friendly solutions for agricultural and food waste.

Research Reveals Inherent Cellular Processes Suggesting
Recycling is Encoded in Our Genetic Makeup

The University of California uncovers spliceosomes' ability to reshape introns, potentially
shedding light on their evolutionary origins and role in genome complexity. Rose Miyatsu,
along with the team of researchers, observed spliceosomes, cellular machinery
responsible for RNA splicing, actively interacting with introns post-splicing, suggesting a
capability to reinsert them into DNA, akin to their distant cousins, Group Il introns. These
findings challenge previous notions and prompt further exploration into the evolutionary
history and functional significance of spliceosomes.
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Advanced Al System Demonstrates Remarkable Precision in
Predicting Molecular Structures Crucial for Life

AlphaFold 3, introduced the latest version of an algorithm developed by Google
DeepMind to forecast protein structures, which are essential for all life forms. This new
iteration boasts enhanced functionality and accuracy compared to its predecessors. The
algorithm'’s ability to predict protein structures aids researchers in understanding disease
processes at a molecular level and developing drugs targeting specific proteins.
AlphaFold 3 also facilitates the prediction of drug binding to modified protein targets,
potentially accelerating drug discovery processes and saving time and resources.
Despite some limitations, such as difficulty in predicting protein areas lacking a fixed
structure, AlphaFold 3 presents a significant advancement in structural biology and drug
discovery.

New Study Reveals Random Molecular Processes Lead to Optimal
Protein Assembly

Australian researchers, led by Dr. Taylor Szyszka and Dr. Yu Heng Lau from the University
of Sydney's ARC Center of Excellence in Synthetic Biology, have revealed fascinating
insights into the shape-shifting abilities of protein assemblies. Published in the
Proceedings of the National Academy of Sciences, their study focuses on encapsulins,
protein cages crucial for nano reactor construction. By altering the pores' size and
charge, they gain better control over substrate entry and product formation. Surprisingly,
minor mutations led to the formation of tetrahedral structures, a departure from the
usual spherical shape. These tetrahedral assemblies, with only 36 protein subunits,
present new opportunities in protein engineering, challenging existing notions of
assembly mechanisms and offering potential applications in various industries and
evolutionary biology.
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Researchers Have Created Adhesive Insecticide to Tackle Pest
Infestations

Wageningen University & Research (WUR) and Leiden University scientists have created a
natural barrier for plants using a sticky substance sprayed on leaves to trap pests.
Published in the Proceedings of the National Academy of Sciences, this innovation aims
to reduce reliance on chemical pesticides. Inspired by the carnivorous sundew plant, the
researchers transformed vegetable rice oil into adhesive droplets similar to duct tape.
These droplets, effective against pests like thrips, remain on leaves for up to three
months, reducing the risk of fungal infections. Unlike chemical pesticides, pests are
unlikely to develop resistance to this adhesive. Plans include launching a spin-off
company to develop further and market the innovation, potentially starting by the end of
the year.

Advancements in Anti-Aging Science: Ethical Considerations of
Immortality

While death is inevitable, there's no fixed law dictating when it must occur, prompting
philosophical inquiries. Venki Ramakrishnan, a Nobel laureate and author of "Why We Die:
The New Science of Aging and the Quest for Immortality," delves into the scientific
understanding of aging, attributing it to chemical damage accumulation in cells and
molecules. He questions whether we can intervene in aging processes without
compromising human essence and safety. Despite the theoretical possibility of immortality,
pursuing it raises ethical concerns akin to space colonization. Ramakrishnan outlines major
research directions for aging, including rapamycin's potential in reversing aging and cellular S
reprogramming. His dispassionate exploration of aging is informed by his background in 3.
molecular biology, devoid of commercial interests prevalent in the aging research field. =
Ramakrishnan warns against exaggerated claims in the booming aging products market,
exemplified by telomere-lengthening supplements sold without FDA approval or clinical
evidence.

e o g
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Advanced Protein Prediction Technology: Efficiently Identifying
Optimal Drug Candidates for Diverse Conditions

AlphaFold2, an Al system for predicting protein structures, has been instrumental in
identifying potential drug candidates for treating neuropsychiatric disorders. Recent
concerns about its accuracy in modeling ligand binding sites prompted a study led by
Bryan Roth and colleagues, confirming that AlphaFold2 can accurately predict these
structures, even without prior information. Their findings, published in Science,
demonstrate the technology's efficacy in prospective modeling, offering insights into
drug discovery for conditions like Alzheimer's and schizophrenia. The study involved two
proteins, sigma-2 and 5-HT2A, yielding promising hit rates for drug-protein interactions.
Collaboration among experts from various institutions facilitated this groundbreaking
research, which may extend to other therapeutic targets in the future.

Unravelling the Enigma of CRISPR: A Potential Weapon Against
Antibiotic Resistance?

CRISPR-Cas systems, known for their gene editing capabilities, have been pivotal in
biotechnology. However, the enigmatic Type IV CRISPR-Cas systems, lacking gene-
cutting components, have puzzled researchers. In a breakthrough led by the University of
Copenhagen, these systems were found to silence gene expression rather than cut DNA.
They achieve this by utilizing a DinG helicase and borrowing memory acquisition
modules from other CRISPR-Cas systems. Moreover, Type IV systems show promise in
combating antibiotic resistance by targeting plasmids harboring resistance genes,
offering a potential new approach to tackling superbugs. This collaborative effort
involved international research groups and showcased the interdisciplinary nature of
scientific exploration.
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Enhancing Zinc-Finger Nuclease Editing Technology Through
Machine-Learning Modelling

Japanese researchers utilize biomolecule modeling tools to enhance zinc finger
nuclease (ZFN) technology for genome editing, aiming to expedite and reduce the cost of
gene editing. Published in Advanced Science, the study from Hiroshima University and
the Japanese National Institute of Advanced Industrial Science and Technology
demonstrates the efficacy of machine learning-driven modular assembly systems in
improving gene editing efficiency. By leveraging tools like AlphaFold, Coot, and Rosetta,
the researchers achieved a 5% increase in genome editing efficiency, showcasing the
potential of structural modeling to optimize ZFN engineering.

Portuguese Researchers Create an Al-powered Image Analysis
Platform to Enhance global Research Efforts

Researchers from Institute Gulbenkian de Ciencia (IGC) in Portugal, along with
collaborators from Abo Akademi University in Finland and the Al4Life consortium, have
developed DL4MicEverywhere, an open-source platform featured in Nature Methods. This
platform simplifies advanced Al use for microscopy image analysis, enabling researchers,
regardless of their computational skills, to utilize deep learning models on their data.
DL4MicEverywhere bridges the gap between Al advancements and biomedical research,
allowing automatic microscopy result analysis and potentially uncovering new biological
insights. The platform promotes accessibility and adherence to FAIR principles, aiming to
empower global researchers and accelerate scientific discoveries in life sciences. Led by
Ricardo Henriques and Guillaume Jacquemet, the platform reflects a commitment to open
science and reproducibility, offering transformative potential across fields, from basic cell
biology to personalized medicine.
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Gut Microbiota Composition May Impact Decision-Making

Gut microbiota composition might affect decision-making in social contexts, as
suggested by research conducted by Hilke Plassmann and colleagues from the Paris
Brain Institute and the University of Bonn, published in PNAS Nexus. The study explores
how changes in gut microbiota influence sensitivity to fairness and altruistic punishment.
Results indicate that participants who received probiotics and prebiotics supplements
were more inclined to reject unequal offers in the "ultimatum game" compared to the
placebo group. This change correlated with alterations in gut microbiota composition
and decreased levels of tyrosine, a dopamine precursor, suggesting a potential link
between gut bacteria, neurotransmitters, and social behavior.

Assessing Drying Techniques: Efficiency and Physicochemical
Attributes of Chicken Meat

Chicken breast jerky (CBJ) is a popular pet food known for its high protein content and
long shelf life. The choice of drying method significantly influences its
physicochemical properties. The main techniques used are hot air drying (HAD) and
electric oven drying (EOD), both limited to 55-65°C to maintain nutritional quality and
minimize undesired compound formation. A recent study conducted by researchers
from Jiangsu University in Zhenjiang, China, compared four drying methods—HAD,
EOD, catalytic infrared drying (CIRD), and electric infrared drying (EIRD)—highlighting
their efficiency, impact on jerky properties, pet food suitability, energy usage, and
costs. The findings indicate superior color and lower protein denaturation in CIRD and
EOD products but higher fat oxidation in CIRD and EIRD samples. Although CIRD
showed promise for energy efficiency, its higher equipment costs emerge as a major
challenge for wider adoption.
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Creating Synthetic Cells to Monitor Energy Transfer in Biological
Systems

Yale's Systems Biology Institute researchers have devised artificial cells to precisely
measure energy consumption and force generation, addressing the complexity of
quantifying these processes within living systems. Led by Michael Murrell, their study,
published in Nature Communications, utilized key proteins for cell force generation within
these artificial cells, revealing insights into energy consumption variations based on cell
morphology. This understanding enhances our grasp of biological organization, crucial
for comprehending cellular processes like cancer progression. Ryota Sakamoto, a
postdoctoral fellow in the Murrell Lab, spearheaded the research.

Freshness-Indicating Labels for Packaged Meat: A Potential
Replacement for Use-By Dates, Reducing Food Waste

Soon, supermarket shelves could feature patches that change color to indicate the
freshness of sealed, refrigerated meat products, potentially reducing food waste.
Developed by researchers at Monash University, these on-pack color indicators, made
from natural plant materials, offer real-time information about the freshness of beef. Led
by former Monash Ph.D. student Debarati Bhadury, the research demonstrated that these
indicators change color in response to bacterial growth, providing a more accurate
measure of freshness compared to traditional "best before" dates. Co-developed by Dr.
Joanne Tanner, the patches utilize nanocellulose and dyes from vegetables like red
cabbage and black carrot. This innovation could revolutionize consumer awareness and
reduce unnecessary meat disposal, contributing to a more sustainable food system.
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Researchers Develop Sensor Chip for Simultaneous Measurement
of Multiple Water Parameters

Fraunhofer Institute for Photonic Microsystems (IPMS) has developed a technology for
integrating multiple ion-sensitive field-effect transistors (ISFETs) on a single chip. This
advancement enables specific functionalization of ISFETs with ion-selective layers,
allowing for multifunctional ISFET arrays. These arrays simultaneously measure various
parameters like pH, nitrate, phosphate, and potassium concentration with one sensor
chip. Dr. Olaf R. Hild, head of the business unit Chemical Sensor Technology at
Fraunhofer IPMS, highlights the vast market potential of this technology in environmental
analysis, agriculture, water management, and indoor farming. This innovation aims to
enhance agriculture efficiency and sustainability by enabling precise nutrient application
based on real-time water parameter measurements, thereby reducing fertilizer costs and
environmental impact.

Scientists Uncover Novel Function of Hyaluronic Acid with Specific
Molecular Weight in Enhancing Host Inflammation

Researchers explore the impact of hyaluronic acid with varying molecular weights on
host inflammation, a topic often overlooked in previous studies. Published in Science
Bulletin, their work highlights that hyaluronic acid within a specific molecular weight
range (300-400 kDa) notably reduces inflammatory responses in mice. This effect is
attributed to gut bacteria, particularly Bacteroides thetaiotaomicron and Bacteroides
caccae, and their metabolite myristic acid. The study also reveals the ability of these
bacteria to degrade hyaluronic acid, producing myristic acid. Moreover, hyaluronic acid
prompts Bacteroides to generate myristic acid, inhibiting the NF-kB signaling pathway
and decreasing cellular inflammation. The findings provide insights into optimizing
hyaluronic acid for mitigating inflammation and offer new strategies for screening
microbiota-targeted dietary interventions.
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Recent Research Identifies Small RNA Target to Interrupt
Inflammation

UC Santa Cruz researchers have identified a peptide in human RNA that regulates
inflammation, offering potential for treating diseases like arthritis and lupus. Using
CRISPR-based screening, they delved into the functions of long non-coding RNAs
(IncRNAs), which are abundant but poorly understood. Their study, published in PNAS,
introduces a novel screening method to uncover functional IncRNAs efficiently. Led by
immunologist Susan Carpenter, the research highlights the crucial role of IncRNAs in
immune cell pathways and provides insights into targeting inflammation for therapeutic
interventions.

Researchers Uncover How Transporter Protein VMAT2 Recognizes
Substrates and Couples with Protons

Researchers led by Prof. Zhao Yan from the Institute of Biophysics of the Chinese
Academy of Sciences (CAS) and Prof. Jiang Daohua from the Institute of Physics of CAS
have published a study in Cell Research, unveiling the apo structure of human vesicular
monoamine transporter 2 ("WMAT?2) at low pH, along with complex structures of VMAT2
binding to dopamine, norepinephrine, histamine, and the neurotoxin MPP+. These
structures elucidate how VMAT2 recognizes substrates and refine the molecular
mechanism of proton-coupled substrate transport. Despite differences in molecular
structure, substrates bind to similar positions on VMAT2, with subtle variations
influencing their interactions. The study also reveals stable substrate binding pockets for
norepinephrine, crucial for VMAT?2 function, and identifies D33 as a potential key
protonation site. These findings enhance understanding of VMAT2 transport
mechanisms and offer insights for drug development in neurology.
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Bacterial Model Unveils Mechanisms for Preventing Population
Explosions and Cancer

Maintaining population stability requires a balance between birth and death rates,
exemplified by the equilibrium among the billions of cells in our bodies. Stem cells divide
to replenish tissues, but they lose this ability as they mature. Disruption of this balance,
as seen in cancer, occurs when cells proliferate uncontrollably. To understand how
multicellular organisms maintain equilibrium and prevent cancer, researchers at the
Weizmann Institute of Science used E. coli bacteria to model cell differentiation and
mutant takeover. By inducing artificial differentiation in E. coli, they observed a
preference for a moderate differentiation rate, which maintained a diverse cell
population. This equilibrium was resilient to environmental changes and mutations,
offering insights into cancer prevention strategies and potential industrial applications of
genetically engineered bacteria.

Enhancing Poplar Genomics: Comprehensive Genome Assembly
Reveals Novel Discoveries and Utilizations

Published in Maximum Academic Press, a research team has produced a nearly gap-free,
telomere-to-telomere (T2T) genome of Populus ussuriensis, surpassing previous
assemblies, including that of P. trichocarpa. Leveraging long-read sequencing, they
annotated centromere regions in all double haploid (DH) genome chromosomes, a first
for poplars. With 34,953 protein-coding genes, this genome enhances understanding of
poplar genome structure and functions, aiding in evolutionary studies. Its high collinearity
with P. trichocarpa facilitates comparative genomics, epigenetic research, and
reproductive biology studies, marking a significant contribution to the field.
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Scientists Uncover the Role of hnRNPM in Safeguarding Cellular
Protein Synthesis

Baylor College of Medicine researchers and their collaborators have identified hnRNPM
as a crucial protein in safeguarding the accuracy of protein synthesis within cells. This
protein prevents errors during the splicing of exons, thereby ensuring that mRNA
molecules contain the correct instructions for producing functional proteins. Their
findings, published in Molecular Cell, indicate that loss of hnRNPM in cancer cells can
trigger an interferon immune response, suggesting potential clinical applications for
targeting this protein in cancer treatment.

Scientists Unravel the Spatial Configuration and Molecular Workings
of "Prime Editor," a Groundbreaking Gene-editing Instrument

Jointly led by Yutaro Shuto, Ryoya Nakagawa, and Osamu Nureki from the University of
Tokyo, a collaborative research effort elucidated the spatial arrangement of various
phases of the novel gene-editing tool known as "prime editor." By conducting functional
analyses based on these structures, the team uncovered how the "prime editor" achieves
reverse transcription, synthesizing DNA from RNA without cutting both double helix
strands. This breakthrough sheds light on the molecular mechanisms behind gene
editing, paving the way for developing more accurate tools for gene therapy applications.
The findings were published in the journal Nature.
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Scientists Discover That RNA Editing Sites May Have a Heightened
Impact on Genetic Disorder

University at Buffalo researchers discover that RNA editing may play a larger role in
human biology and disease development than previously thought. Their study, published
in Communications Biology, suggests that RNA editing sites, influenced by external
factors like infectious diseases or climate change, can lead to changes in proteins coded
by transcribed genes, potentially contributing to various human diseases. Led by Peter L.
Elkin, MD, the team found that 4.5% of single nucleotide polymorphisms (SNPs) linked to
a specific DNA change are likely sites for RNA editing, with potential implications for
human health. Their computational tool, RNAsee, identified a significant portion of these
sites as pathogenic, underscoring the importance of RNA editing in disease pathology.
This research expands our understanding of proteome development and calls for further
investigation into the role of RNA editing in specific diseases.

Accelerating the Development of Sustainable Products Through Al
and Automation

Synthetic biology holds immense promise for creating biological systems tailored to
specific needs, such as producing valuable compounds or targeting diseases. However,
the process of designing and optimizing these systems is often slow and labor-intensive.
To address this challenge, researchers like Hector Garcia Martin at Lawrence Berkeley
National Laboratory are leveraging artificial intelligence (Al) and mathematical modeling.
By using Al algorithms and robotic automation, they aim to accelerate the development
of bio-manufactured products. This interdisciplinary approach promises to revolutionize
synthetic biology, making it faster and more efficient.
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Discovery: Protein SRSF1 Demonstrates Unique Capability to
Interact With and Unravel RNA G-Quadruplexes

In a study published in Nucleic Acids Research, Professor Jun Zhang and his team from
the University of Alabama at Birmingham Department of Chemistry uncovered a novel
function of the protein SRSF1: the ability to bind to and unfold complex RNA G-
quadruplexes (GQs). GQs, structures formed by four guanine bases in RNA sequences,
play a crucial role in regulating protein expression levels. However, their stability makes it
difficult to unwind once formed in cells, potentially leading to diseases like cancer.
Zhang's team found that SRSF1, a member of the SR protein family known for RNA
splicing, preferentially binds to purine-rich sequences. Using fluorescence resonance
energy transfer (FRET) techniques, they observed SRSF1's cooperative binding to GQ
structures and their subsequent unfolding. This discovery sheds light on the broader
roles of SR proteins in RNA regulation and protein expression within cells.

Researchers Find that Virus-like Nanoparticles Regulate the
Multicellular Organization and Reproduction of Host Bacteria

University of Tsukuba researchers have identified that virus-like nanoparticles play a role
in promoting the multicellular organization and reproduction of host bacteria. These
particles, like bacteriophages, contain an enzyme that influences the formation of
multicellular structures, leading to enhanced morphological differentiation. The study,
published in Nature Communications, focused on Streptomyces davawensis, revealing
that these particles aid host reproduction by reducing extracellular DNA and facilitating
cell aggregation. The unique enzyme within these nanoparticles degrades genomic DNA,
aiding in extracellular DNA release and providing a scaffold and nutrients for bacterial
proliferation. These findings shed light on the biological significance of virus-like
nanoparticles in bacterial growth and offer potential applications in biotechnology.

InnoMay 2024 | leB Insights 24



Cointact Us At

India Office (Headquarters)
+91 124 429 4218

USA Office
+1-347-491-3868

UK Office
+44 207 193 3548

Mail Us at
contact@iebrain.com

Follow us on

inMCN > IV {

Ingenious "% Brain

Future-Proofing Businesses

Our Capabilities Our Industries
Patent Services Decarbonisation &
Technology Consulting Sustainability
Business Consulting New Energy & Storage
Healthcare
Chemicals & Materials
Resources Packaging
Mobility
Blogs Electronics &
White paper Semiconductors
leB Insights Information &
Case studies Communications Technology
Webinars Food and Beverages
Events FMCG
Industry news
Reports

Press releases

Find more about us at
www.iebrain.com




