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Revealing the Defense Tactics of Gut Microbes Against 

Pathogens 

Research led by Juan Du's group at the Karolinska Institute has identified gut microbes 
and their metabolites with strong inhibitory effects on antibiotic-resistant bacteria. 
Published in Gut Microbes, the study highlights strains like Clostridium perfringens, 
Clostridium butyricum, and Enterobacter maltosivorans for their ability to suppress 
pathogen growth. The findings underscore the potential of gut microbiota in combating 
multidrug-resistant organisms through bioactive compounds, urging further exploration 
into their mechanisms of action. 

A team of researchers has pioneered a technology that utilizes engineered proteins to 
generate waves traveling through human cells. These waves offer insights into the 
intricate activities that drive cellular health and malfunction. Like how radio waves transmit 
data through electronic devices like laptops or cellphones, these protein waves act as 
microscopic signals, revealing the inner workings of cells in real-time. This approach 
underscores the potential of engineered waves to decode cellular processes normally 
challenging to observe, such as those implicated in cancers and developmental disorders. 
These engineered waves can detect and decode cellular dynamics by interfacing with 
specific human proteins, advancing our understanding of disease mechanisms and paving 
the way for innovative therapeutic strategies. 

Using Cellular Engineering to Illuminate Cell Behavior for Enhanced 

Scientific Study 
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Enhancing Dairy Cattle Nutrition with Precision: Leveraging 

Robotics 

Feeding dairy cows has evolved significantly with the advent of robotic milking 
systems, which not only automate milking but also dispense nutrient-packed 
pellets to entice cows to visit the robot voluntarily. Sophia Cattleya Donde, a 

Ph.D. student in the College of Agriculture and Bioresources (AgBio), 
investigated whether these pellets influence milk production. Her research 

revealed that while pellet starch content had minimal impact, the quantity of 
pellets provided did affect cows' consumption of their main diet, known as the 
partial mixed ration (PMR). This finding underscores the challenge of precisely 

managing cow nutrition with robotic systems. It highlights the need for further 
studies on optimizing protein intake to enhance cow health and productivity 

in robotic milking environments. 

A recent study led by Nicolás Bologna at CRAG uncovers the significant role of the N-
terminal extension (NTE) in AGO proteins, particularly AGO1, in RNA-associated gene 
regulation in plants. Published in Nucleic Acids Research, the research highlights how the 
NTE interacts with PRMT5 to undergo arginine dimethylation, influencing AGO1's ability to 
load specific small RNAs and reshape its protein interactions. This study expands 
understanding beyond AGO1 to other AGO proteins in Arabidopsis thaliana, emphasizing 
the crucial role of post-translational modifications in fine-tuning gene silencing pathways 
during plant development and stress responses. 

Revealing the Impact of AGO Post-Translational Modifications on 

Plant Gene Regulation 
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Revolutionizing Medicine: AlphaFold3 Advances Protein Structure 

Prediction 

With the release of AlphaFold3 by Google DeepMind, a significant stride has been made 
in the field of protein structure prediction, which has long been a challenge in biology. 
This advanced algorithm aims to accurately predict the 3D structures of proteins solely 
from their amino acid sequences. Previous versions, including AlphaFold2, were lauded 
for their predictive capabilities but were cautioned as tools requiring experimental 
validation. AlphaFold3, however, promises advancements, particularly in predicting 
quaternary structures and visualizing membrane proteins, where traditional experimental 
methods have faced limitations. If AlphaFold3 proves capable of matching or surpassing 
experimental methods in accuracy and speed, it could revolutionize drug development 
and deepen our understanding of molecular interactions in the body. This marks a pivotal 
moment in the quest for precise protein structure prediction and its potential applications 
in medicine. 

Researchers led by Prof. Li Yunhai from the Chinese Academy of Sciences, along with 
Profs. Zhu Xudong and Wang Yuexing from the China National Rice Research Institute, 
identified a key gene, GSE3, responsible for small grain size in rice. They demonstrated 
that editing this gene in male sterile lines enables fully mechanized hybrid seed production 
and increases seed number. The study, recently published in Nature Plants, shows that 
manipulating GSE3 using CRISPR-Cas9 technology could mitigate the reduced seed size 
without compromising overall yield, paving the way for more efficient hybrid rice breeding 
practices. 

Using Genetic Editing to Enable Mechanized Hybrid Rice Breeding 

for Optimal Small Grain Size 
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Researchers Introduce Zero-Shot Universal Microscopic 

Image AI Processing Approach 

Researchers, led by Prof. Li Dong from the Institute of Biophysics of the Chinese Academy 
of Sciences and Prof. Dai Qionghai's team from Tsinghua University, have introduced the 
zero-shot deconvolution networks (ZS-DeconvNet) and developed the software for one-
click microscopic image processing. Published in Nature Communications, their method 
enhances the resolution of microscopic images by over 1.5 times the diffraction limit 
using a single low-resolution/noise image for unsupervised training. ZS-DeconvNet 
integrates denoising and super-resolution capabilities through a physics-inspired self-
supervised loss function, applicable across various microscopy modes, including SIM. 
The approach significantly outperforms traditional methods in noise conditions and 
offers a user-friendly Fiji plugin for widespread adoption in life sciences. 

A new mathematical framework has been introduced by David Bruckner and 
Gasper Tkacik from the Institute of Science and Technology Austria (ISTA), as 
published in the Proceedings of the National Academy of Sciences. This 

framework analyzes and predicts optimal parameters for biological self-
organization during embryonic development and beyond, providing a unified 

mathematical approach to understanding these complex processes. Embryonic 
development involves diverse cell types communicating via chemical signals to 
orchestrate the formation of specialized tissues and organs without centralized 

control, relying instead on self-organization. 

A Novel Mathematical Framework Reveals Insights into Cellular 

Communication During Embryo Formation 
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Flies' Visual System Neurons Show Diverse Wiring Patterns, 

Reveals Connectome Analysis 

Researchers have completed the first comprehensive reconstruction of all 
neurons and their synaptic connections in the brain of an adult female fruit 
fly, Drosophila melanogaster. Led by Professor Marion Silies at Johannes 

Gutenberg University Mainz, the team focused on the optic lobes responsible 
for visual information processing. Surprisingly, they discovered 

heterogeneous wiring patterns in specific eye neurons, challenging the belief 
in homogeneous neural organization within the visual system. This 
breakthrough was achieved through the FlyWire Consortium's efforts, using 

advanced electron microscopy and AI to map over 130,000 nerve cells and 
fifty million synapses, revolutionizing neurobiology research. 

Scientists at the La Jolla Institute for Immunology (LJI) have developed an innovative 
computational approach to link molecular modifications on DNA to gene activity. This 
breakthrough, detailed in Genome Biology, represents a significant advance in 
understanding how genes are regulated by molecular "switches" in the genome. Led by 
Professor Ferhat Ay and Professor Anjana Rao, the study introduces machine learning 
techniques, including linear and graph neural networks, to analyze complex genomic data. 
These tools help identify regions in the genome that contain enhancers, which control gene 
expression levels and determine when genes are turned on or off. The research 
underscores the potential of these methods to enhance our comprehension of gene 
expression dynamics and their implications in disease processes. 

Researchers Create Innovative Technique to Link Genes With Their 

Molecular Regulators 
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Scientists Discover a Specific Tomato Exocarp Promoter for Genetic 

Improvements 

Researchers have identified a specific promoter in tomatoes' exocarp, marking a 
significant advancement for precision agriculture. This breakthrough allows tailored 
genetic enhancements to improve fruit appearance, resilience against environmental 
stress, and extend shelf life. Traditional genetic approaches using nonspecific promoters 
have faced limitations, making tissue-specific promoters like SlPR10 crucial for achieving 
optimal crop improvements. Led by Dr. Jian-Feng Li from Sun Yat-sen University, the 
study, published in Horticulture Research, demonstrates the effective use of the SlPR10 
promoter to enhance tomato quality through enhanced anthocyanin production and wax 
formation, offering promising prospects for sustainable agriculture and enhanced crop 
profitability. 

Researchers at the Shenzhen Institute of Advanced Technology (SIAT) of the 
Chinese Academy of Sciences, in collaboration with Duke University, have 
developed an innovative approach for cell transfection known as acoustothermal 

transfection. Published in Science Advances, their study focuses on enhancing 
the permeability of cell and nuclear membranes using acoustic and thermal 

effects. This method enables safe, efficient, and high-throughput delivery of 
genetic material into stem cells and primary T cells. Results demonstrate that the 

technique achieves dual plasmid delivery with high efficiency, maintaining cell 
viability around 83.9% to 84.4%. Moreover, in vivo experiments with mice 
showed promising outcomes, suggesting potential applications in cellular and 

gene therapies, particularly for treating conditions like cerebral ischemia. Prof. 
Zheng Hairong emphasized the method's robustness and capacity to preserve 

cellular functions while supporting targeted gene expression. 

Researchers Devise a Novel Technique for Secure & Effective Cell 

Transfection 
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Scientists Uncover Novel Disordered Clock Protein Revealing 

Insights into Circadian Rhythms 

Scientists have discovered a novel disordered clock protein that sheds new light on 
circadian rhythms, essential biological cycles found in various organisms, from plants to 
humans. Jennifer Hurley (Ph.D.) from Rensselaer Polytechnic Institute and her team 
revealed in their study published in Nature Communications that the protein FRQ in the 
fungus Neurospora crass interacts unexpectedly with FRH. This interaction, 
characterized by positively charged blocks on FRQ, alters the molecular circadian clock 
from requiring daily light resets to functioning as a continuous oscillator. Understanding 
these mechanisms could lead to advancements in biofuel production, combating jet lag, 
and optimizing healthcare treatments based on circadian rhythms. 

Researchers at Gladstone Institutes have developed innovative tools for single-molecule 
DNA analysis, significantly reducing the amount of DNA required by 90 to 95%. Published 
in Nature Genetics, their study introduces SMRT-Tag, which uses tagmentation to map 
DNA bases and methyl group locations simultaneously. This method enables insights into 
genetic variations and methylation patterns crucial for understanding diseases, even with 
small DNA samples, as few as 10,000 cells, promising new avenues for biological research 
and clinical applications. 

Advancements Propel Single-Molecule DNA Sequencing Forward 
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Scientists Use Drones and AI for Monitoring Invasive Stink Bugs 

Researchers in Italy have successfully used commercial drones with artificial intelligence 
(AI) to monitor the invasive agricultural pest Halyomorpha halys, also known as the brown 
marmorated stink bug. Published in Pest Management Science, their study marks a 
significant advancement in automated surveillance of invasive species. The pest causes 
extensive damage to orchard crops in North America and southern Europe, including 
€588 million in fruit production losses in Italy in 2019. Traditional monitoring methods 
are labor-intensive and often ineffective over large areas. The team developed an 
automated flight protocol using drones, controlled via a mobile app, to capture high-
resolution images of pear orchards at heights up to eight meters. Drones proved less 
disruptive to the insects than human observers, facilitating accurate data collection on 
pest distribution. AI models trained on the image dataset achieved up to 97% accuracy 
in identifying H. halys, demonstrating the system's potential for integrated pest 
management and broader agricultural applications. 

In a study published in Cell journal, researchers led by Zhang Yong'e and Wang Haoyi 
from the Institute of Zoology of the Chinese Academy of Sciences have characterized 
the diversity of DNA transposons and broadened the scope of genome engineering tools. 
By predicting and validating 40 new active transposons in human cells from 102 animal 
genomes, they significantly increased the repertoire of mammalian transposon vectors, 
shedding light on their evolutionary dynamics and functional properties. This study 
underscores the potential of DNA transposons for diverse genetic engineering 
applications. 

Study Expands Genome Engineering Toolbox with Functional 

Diversity of DNA Transposons 
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Researchers Discover a Key Factor for Blood Stem Cell Self-

Renewal 

UCLA scientists have identified a protein crucial for regulating human blood stem cell 
self-renewal by facilitating their response to environmental signals. Published in Nature, 
the study marks progress towards enhancing methods to expand blood stem cells in 
vitro, potentially improving accessibility and safety of treatments like gene therapies and 
transplants for blood cancers and immune disorders. The protein, MYCT1, governs how 
efficiently stem cells interpret signals for self-renewal, highlighting its role akin to sensors 
guiding crucial decisions in cells, analogous to modern car sensors aiding drivers. 

In her 2018 Nobel Prize lecture, Frances Arnold remarked that DNA sequences could be 
read, written, and edited but could not be composed entirely. However, recent advances in 
science and technology have now enabled AI to compose DNA sequences. Coupled with 
gene editing techniques like CRISPR, scientists aim to engineer bacteria to produce 
customized proteins. This approach holds promise for developing proteins that could 
mitigate climate change by reducing greenhouse gases, degrading plastics, or acting as 
targeted pesticides, marking a significant step forward in biotechnology. 

AI & Gene Editing Set To Accelerate Biotechnology 
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Advanced Nanocomplexes Successfully Induce Systemic Gene 

Silencing in Crops 

Researchers from the University of Connecticut and Oak Ridge National Laboratory have 
devised a novel approach using cationized bovine serum albumin (cBSA) and double-
stranded RNA (dsRNA) nanocomplexes to achieve effective systemic gene silencing in 
plants. Published in Horticulture Research, their study marks a significant breakthrough 
by overcoming the challenges of traditional RNA delivery methods in plants. This 
technology shows promise for enhancing crop productivity. It could revolutionize gene 
editing and agricultural research with scalability and cost-effectiveness, offering a non-
transgenic solution for crop improvement and gene function characterization. 

Researchers at Chan Zuckerberg Biohub San Francisco have introduced Omega, a new 
open-source Nature software tool featured in Methods, in June 2024. Developed by Loic 
A. Royer and his team, Omega integrates large language models like OpenAI's ChatGPT 
with the napari image viewer, allowing scientists to perform complex bioimage analysis 
through natural language conversations rather than traditional coding. This advancement 
aims to streamline image processing tasks, democratize access to sophisticated analysis 
tools, and foster collaboration within the scientific community. Omega is freely available 
on GitHub, with ongoing updates and community contributions encouraged. 

A New Tool Developed That Utilizes AI-Powered 'Conversations' to 

Analyze Intricate Biological Images 
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Research On Proteins May Facilitate the Development of 

Novel Antibiotics 

Researchers at MIT and Shanghai Jiao Tong University have successfully 
developed a water-soluble version of the bacterial enzyme histidine kinase, 
overcoming its natural hydrophobicity. This advancement allows the enzyme 

to maintain its structure outside the cell membrane, enabling rapid screening 
of potential antibiotics that could disrupt its functions. The technique, known 

as the QTY code, involves replacing specific hydrophobic amino acids with 
hydrophilic ones, ensuring the enzyme's functionality for applications in drug 
development and combating antibiotic resistance. The study was published in 

Nature Communications. 

Researchers from the Innovative Genomics Institute at the University of California, 
Berkeley, have successfully increased gene expression in a food crop by modifying its 
upstream regulatory DNA. Unlike previous CRISPR/Cas9 studies that focused on 
decreasing gene expression or knocking out genes, this innovative approach, published in 
Science Advances, represents the first unbiased gene-editing method to enhance gene 
expression and subsequent photosynthetic activity in crops. 

Research Team Successfully Modifies Photosynthesis Using 

CRISPR/Cas9 
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Employing CRISPR to Adjust Leaf Angle Enhances Sugarcane Yield 

CRISPR/Cas9 was employed by researchers from the University of Florida's Center for 
Advanced Bioenergy and Bioproducts Innovation (CABBI) to adjust leaf angle in 
sugarcane, as detailed in their recent publication in the Plant Biotechnology Journal. By 
targeting the LIGULELESS1 (LG1) gene, which influences leaf angle, the team achieved 
variations in light capture efficiency among sugarcane plants, eventually boosting 
biomass production in field trials without additional fertilizer. This study underscores the 
potential of CRISPR/Cas9 for optimizing complex crop genomes like sugarcane's, paving 
the way for tailored improvements in agricultural productivity. 

Researchers at the Broad Institute of MIT and Harvard have enhanced a gene-editing 
technology capable of efficiently inserting or substituting entire genes in human cells. This 
advancement, named eePASSIGE, combines prime editing with newly developed 
recombinase enzymes to achieve gene-sized edits several times more effectively than 
previous methods. Published in Nature Biomedical Engineering, this approach holds 
promise for therapeutic applications by allowing the precise insertion of healthy genes into 
the genome to treat genetic disorders effectively. 

Enhanced Prime Editing Achieves Gene-Sized Modifications in 

Human Cells at Therapeutic Levels 
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Researchers Develop High Oil-Output Yellow-Seeded 

Camelina 

Scientists at the U.S. Department of Energy's Brookhaven National Laboratory 
have successfully developed a high-yielding variety of Camelina sativa, a close 
relative of canola, by leveraging insights from naturally occurring high-oil, 

yellow-seeded varieties of canola. Published in The Plant Biotechnology 
Journal, their study utilized CRISPR/Cas9 gene-editing technology to 

deactivate all six copies of the Transparent Testa 8 (TT8) gene in camelina. 
This genetic modification resulted in yellow-seeded camelina plants that 
accumulated 21.4% more oil compared to ordinary varieties. The edited plants 

also showed increased gene expression in oil synthesis without altering 
protein or starch levels, indicating stable enhancements in oil production 

potential. 

Researchers have developed a novel biosensor that detects single-stranded DNA with high 
specificity, eliminating the need for external labels. The biosensor uses capacitive 
micromachined ultrasonic transducers (CMUTs) functionalized with ethylene-glycol 
alkanethiols to enhance on-chip hybridization selectivity. This advancement includes a 
custom-designed ASIC chip that operates with low power consumption and integrates 
high-voltage capabilities internally. The label-free technology operates under dry 
conditions, promising improved accessibility for point-of-care DNA diagnostics, potentially 
revolutionizing personalized medicine and reducing costs associated with traditional 
methods. Future research aims to expand its application to diverse biomolecules and 
complex samples, advancing the field of biosensing technologies. 

Innovative Biosensor Enhances DNA Detection Specificity 
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Feasibility of Producing Food for Martian Colonists: 

Research Insights 

Interest in space exploration, particularly missions to Mars and the moon, 
hinges on the ability to sustain human life independently, including food 
production. Researchers are investigating methods like aquaponics, which 

combines fish farming with hydroponic plant cultivation, to grow food in space. 
They potentially transform Martian regolith into fertile soil, essential for 

sustainable agriculture in extraterrestrial environments. 

Yanbao Yu from the University of Delaware has developed a cost-effective and user-
friendly method for preparing protein samples for proteomics analysis. This technology 
simplifies the sample preparation process, making it efficient and economical. Yu's 
method, recently reported in Cell Reports Methods, ensures compatibility across various 
sample types, and enhances the detection of proteins from both biological and 
environmental sources. The platform has been commercialized by CDS Analytical, aiming 
to advance proteomics research and potentially enable clinical applications for disease 
diagnosis and monitoring. 

Researchers Innovate Cost-Effective Technology for Proteome 

Analysis 
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Innovative Dart System Improves Animal Drug Administration 

A novel dart launcher utilizing electromagnetic coils and lidar technology has 
been developed as a safer and cost-effective method to inject animals with 
drugs or tracking chips. Researchers at The Ohio State University College of 

Medicine, led by John LaRocco, designed the prototype to deliver controlled 
kinetic energy to targets, ensuring effective drug delivery without excessive 

force that could harm animals. This advancement aims to replace traditional 
dart launchers and enhance precision in veterinary and wildlife management 

applications, as reported in the journal Technologies. 

Scientists at St. Jude Children's Research Hospital have developed a method to enhance 
single-molecule fluorescence resonance energy transfer (smFRET) measurements. 
Published in Nature Methods, their study focuses on controlling triplet dark states in 
fluorophores, which can reduce measurement accuracy. By employing "self-healing" 
technologies, they successfully mitigate these dark states, improving the resolution and 
reliability of smFRET imaging. This advancement holds promise for a better understanding 
of molecular dynamics crucial for biological functions and disease mechanisms. 

New Understanding of Fluorescent 'Dark States' Paves the Way for 

Enhanced Imaging 



 

19 
 

InnoJune 2024 | IeB Insights 

  

Potential Cancer Drug Targets Might Be Overlooked in 

Certain CRISPR Screens 

CRISPR/Cas9 gene editing has enabled extensive biomedical experiments, particularly in 
cancer research, where genes are systematically deactivated to identify critical cancer 
cell survival and growth dependencies. However, recent research from the Broad Institute 
reveals that some CRISPR guides used in these experiments miss their targets, especially 
in cells from individuals of African ancestry. This discrepancy arises because existing 
CRISPR guides were designed based on genomes primarily from individuals of European 
descent, which does not fully represent global genetic diversity. These findings 
underscore the need for more inclusive genomic data in CRISPR studies to avoid missing 
potential cancer drug targets. 

A research team in China has identified high resistance levels in field populations of thrips 
species Megalurothrips usitatus and Thrips palmi to multiple insecticides, posing 
significant challenges to crop management. To combat this issue, they successfully 
assessed ultraviolet-absorbing film (UVa-F) in greenhouses, achieving control rates 
exceeding 96% for both thrips species. This method not only reduced thrips populations 
effectively but also increased cowpea and Hami melon yields by 22.5% and 14.3%, 
respectively. The study suggests that leveraging thrips' visual systems through UVa-F 
could offer a sustainable approach to pest control and mitigate further resistance 
development, marking a promising advancement for agriculture. 

UV-blocking Film Demonstrates Effectiveness Against Insecticide-

Resistant Thrips in Chinese Farming 
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South Korean Professor Innovates to Revolutionize Global 

Protein with 'Meaty Rice' 

In a lab in Seoul, South Korean scientists are developing "meaty rice," 
injecting beef cells into rice grains to create a protein-rich food. This eco-
friendly innovation, led by Professor Hong Jin-kee, aims to offer a sustainable 

protein source without harming animals. The process involves coating rice 
with fish gelatin, injecting beef cells, and culturing them for up to 11 days. 

Hong believes this hybrid rice could be crucial for addressing food security 
issues, especially in emergencies. However, challenges remain in scaling 

production and gaining regulatory approval. 

Researchers at the University of Saskatchewan's Canadian Light Source utilize advanced 
technology to study ribonucleases and enzymes across all life forms. These enzymes, 
crucial in managing genetic messages, exhibit varied functions despite their similar 
molecular structures. Prof. Nicolas Doucet and his team at the Institute National de la 
Recherche Scientific have successfully manipulated these enzymes by reconstructing 
their evolutionary ancestors, enabling predictions and modifications of enzyme activities. 
Their recent breakthrough involves transforming an enzyme into an antibacterial and 
cytotoxic agent, paving the way for potential applications in medicine and industry, 
including drug design and biocatalyst development. 

Scientists Enhance Enzyme Functions Through Genetic 

Manipulation, Potentially Advancing Cancer Treatments 
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Proposal Outlines Path for Integrating Edge AI into Agriculture 

The emergence of advanced artificial intelligence (edge AI) could herald a new era for 
sustainable agriculture. A recent study outlines a roadmap for integrating this technology 
into farming to enhance the efficiency, quality, and safety of agricultural production. The 
study, led by Moussa El Jarroudi at the University of Liege, demonstrates how edge AI, 
operating close to data sources, can make rapid decisions without relying on centralized 
computing. This innovation promises to address environmental, social, and economic 
challenges in agriculture, offering benefits such as improved resource management, 
enhanced crop quality, and increased resilience to climate variability. 

Around 252–254 million years ago, an ancient mammal relative named Gordonia traquairi, 
resembling a pig with tusks, inhabited Earth's single land mass, Pangea, before dinosaurs. 
Known as dicynodonts, these creatures had squat bodies, beaks, and tusks and lived close 
to the Great Dying extinction event. The best-preserved fossil, nicknamed the Elgin Marvel, 
was scanned using micro-CT technology by a team led by the University of Edinburgh. 
These scans revealed detailed three-dimensional images of the skull and brain anatomy, 
shedding light on their behavior and evolutionary history. This fossil, part of the Elgin 
Reptiles found in Scotland, is a crucial discovery in understanding early mammalian 
evolution. 

Ancient Fossil Reexamined Using Modern Technology 
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Enhancing Crop Yield with Laser Technology and 3D 

Printing 

Recent research introduces a novel approach to crop breeding in the 21st century, 
utilizing laser scanning and 3D printing to create detailed 3D models of sugar beet plants. 
These models, freely available along with all research data and methodology, serve as 
advanced tools in AI-assisted crop improvement pipelines. The technique enhances 
precision in plant phenotyping, which is crucial for selecting desirable traits efficiently. 
This innovative method is adaptable and cost-effective, potentially benefiting agricultural 
practices worldwide, including in resource-limited settings. 

Advanced technology tested around two years ago in Toledo's water treatment system 
could prove invaluable for safeguarding drinking water well beyond northwest Ohio, 
according to research published by The University of Toledo. The real-time algae sensor, 
installed at the Toledo low service pump station, detects the breakdown of cyanobacterial 
cells in water, offering early warnings of potential microcystin toxin releases. This 
capability allows water treatment plants to promptly implement precautions, enhancing 
safety and operational efficiency during harmful algal bloom events. 

In Toledo, Testing Shows Advanced Algae Sensor's Vital Role in 

Safeguarding Drinking Water 
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Simple Paper-Based Biosensor Detects Fecal Contamination 

on Produce Farms 

Purdue University researchers have introduced a new biosensor technology to 
agriculture inspired by advancements made during the COVID-19 pandemic. 
The system achieved 100% accurate results within an hour of in-field sample 

collection on a commercial fresh produce farm. The team, led by Mohit Verma, 
utilized loop-mediated isothermal amplification (LAMP) on paper-based 

devices to detect Bacteroidales, a fecal indicator organism found in livestock. 
Their findings, published in Biosensors and Bioelectronics, highlight the 
technology's potential for rapid, on-site assessment of fecal contamination 

risks in agricultural settings. 

Scientists have developed a new method to improve enzyme performance through rational 
engineering, as detailed in a study published in Nature Communications. Their approach 
involves an algorithm that considers the evolutionary history of enzymes, enabling 
targeted mutations for enhanced functionality. This advancement is expected to impact 
various industries, from food production to healthcare, by optimizing enzyme activity and 
stability under diverse conditions. 

Researchers Develop Algorithm for Enhancing Enzyme 

Performance 
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Patagonian Wild Yeasts Offer Potential for New Lager Flavors: 

Enhanced Alcohol Production Through Genetic Mutations 

New research published in PLOS Genetics by Jennifer Molinet and Francisco Cubillos 
from the Universidad de Santiago de Chile introduces hybrid lager yeast strains. These 
strains, derived from wild Patagonian yeast and brewer's yeast, offer enhanced 
fermentation capabilities and distinct aroma profiles due to genetic mutations that 
improve sugar metabolism. This study highlights the potential of wild yeast diversity to 
innovate larger beer production globally. 

Using cryo-electron microscopy, scientists from Humboldt-Universitat zu Berlin, Umea 
University, Uppsala University, and the University of Potsdam achieved unprecedented 
nanometer-level resolution in visualizing atomic structures during photosynthesis, 
specifically focusing on photosystem II. Published in Science, their study revealed insights 
into hydrogen interactions crucial for light-driven water splitting. Led by Dr. Rana Hussein, 
Prof Dr. Athina Zouni, Prof Dr. Wolfgang Schroder, and Prof Dr. Johannes Messinger, the 
research enhances understanding of photosynthesis's intricate processes, potentially 
impacting broader biological and chemical research areas. 

Deciphering Complex Photosynthesis Mechanisms Through 

Advanced Electron Microscopy 
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Potential of Membrane Protein Analogs to Expedite Drug 

Discovery 

Drug and antibody discovery often revolves around complex cell membrane 
proteins that initiate chemical responses when bound by potential drug 
candidates. These proteins are difficult to study due to their hydrophobic 

nature and embedding in cell membranes. Researchers at the Laboratory of 
Protein Design and Immunoengineering have developed hyperstable, soluble 

analogs of these proteins using deep learning. This approach bypasses 
traditional challenges associated with membrane protein extraction and allows 
for cost-effective production in bacteria. Their innovative method, recently 

published in Nature, marks a significant advancement in protein design, 
potentially accelerating drug discovery and therapeutic research. 

A novel AI-driven program named TopoFormer has been developed to enhance drug 
discovery efforts significantly. Led by Guowei Wei and his interdisciplinary team at 
Michigan State University, TopoFormer converts complex three-dimensional molecular 
information into a format compatible with conventional AI models. This capability allows 
for more accurate predictions of drug effectiveness, potentially speeding up the drug 
development process and reducing costs associated with clinical trials. Their research, 
featured in Nature Machine Intelligence, marks a milestone in leveraging AI to optimize 
drug interaction modeling by incorporating critical molecular shape data. 

Revolutionizing Drug Discovery with AI: Converting 3D Information 

into Usable Data for Conventional Models 
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Research Indicates Increased GMO Safety Approval with 

Gene Editing Familiarity 

Familiarity with gene editing correlates with increased perceptions of its safety 
in agriculture and medicine, according to a survey of over 4,500 individuals 
across the United States. The study, led by Brandon McFadden, found that 

those more informed about gene editing tended to view it favorably for both 
agricultural and medical applications, requiring less evidence to support its 

safety. The research highlights the importance of public understanding and 
awareness in shaping opinions on biotechnological advancements. 

University of Toronto researchers have adapted a CRISPR-based bacterial immune system 
to precisely control RNA splicing, a critical process in gene expression. Published in 
Molecular Cell, their innovation involves a deactivated CRISPR protein fused with splicing 
factors, enabling efficient manipulation of alternative exons. This breakthrough tool holds 
promise for studying gene function and potentially correcting splicing defects implicated 
in various diseases, including cancer and neurological disorders. 

Scientists Innovate RNA-Targeting Technology for Precise Human 

Gene Manipulation 
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Scientific Team Innovates Surfaces to Deter Spread of Resistant 

Bacteria 

Researchers at the Institute of Physical Chemistry, Polish Academy of Sciences, have 
discovered a promising approach to combat antibiotic-resistant bacterial infections by 
altering surface topography. By creating corrugated surfaces, even smaller than the 
biofilm thickness, they effectively restrict the spread of resistant bacteria within bacterial 
communities. This innovative method, detailed in the Proceedings of the National 
Academy of Sciences, could potentially mitigate the proliferation of antibiotic-resistant 
strains in biofilm settings, offering new strategies to enhance infection control measures. 
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