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WEEKLY DIGEST: BIOLOGICAL & BIOMEDICAL SCIENCES

Al Advances in Biological Sciences Spark
Innovation

Recent developments in Al applications across biological and biomedical sciences
highlight significant advancements. From improving the analysis of microbiome
data to enhancing RNA vaccine stability, Al is making a notable impact.
Researchers are also exploring Al-generated biological designs and their
implications for biosecurity. Furthermore, Al-assisted systems are being
developed to tackle complex biological challenges.

KEY FINDINGS IMPLICATIONS

v Al agents achieved a 60% pass rate in - The integration of Al in biological
metagenomic analyses using sciences is expected to improve the
MetagenomicsBench, but reliability accuracy and efficiency of complex
remains an issue. analyses.

v MIT researchers used Al to develop a — Al-generated biological designs and
method for making mRNA vaccines more sequences may require new verification
heat-resistant by adjusting lipid and tracking methods to ensure
nanoparticle formulations. biosecurity.

v Anthropic's system of 950 agents - The development of Al-assisted systems
identified a previously uncataloged could lead to breakthroughs in disease
repeating pattern in DNA sequences after treatment and vaccine development.

21 hours of analysis.

Key Metrics: 60% pass rate of Al agents in metagenomic analyses; 100 evaluations in
MetagenomicsBench benchmark; 21 hours of analysis by Anthropic's system of 950
agents; 950 agents in Anthropic's system
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1. MetagenomicsBench: Can Al Agents Reliably Analyze

Microbiome Data?

Category: Research

Departments: Biological Sciences, Computer Science, Mathematical Sciences, Public Health Sciences,
Pharmaceutical Sciences

Topics: Healthcare Al, Microbiome Analysis, Al Reliability, Metagenomic Benchmarking,
Scientific Judgment in Al

Impact Score: 24.0
Rubric Scores

Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 4
Practical Impact: 3 Interdisciplinary Potential: 5 Ethical / Policy Implications: 3

MetagenomicsBench, a benchmark of 100 evaluations, was introduced to test Al agents'
ability to make decisions in metagenomic analyses. The strongest Al configurations
achieved a pass rate of around 60%, but even they remained unreliable across the breadth
of metagenomic research. The most common failure modes were scientific judgment,
incorrect problem interpretation, and statistical or confound reasoning. Al agents differed in
their approaches to analysis, resource management, and improvisation when faced with
missing standard tools.

2. Introducing SynthlD Bio

Category: Research

Departments: Biological Sciences, Computer Science, Nursing, Public Health Sciences, Pharmaceuticel
Sciences

Topics: Al Ethics & Safety, Synthetic Biology Verification, Biological Sequence Watermarking,

Biosecurity Screening

Impact Score: 23.0

Rubric Scores

Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 4
Practical Impact: 4 Interdisciplinary Potential: 5 Ethical / Policy Implications: 3

SynthID Bio is a watermarking approach that embeds a verification layer in biological
designs to track their provenance and identify Al-generated sequences. This approach aims
to strengthen biosecurity by providing an automated verification signal for DNA synthesis
screening, allowing for more efficient screening and reducing the need for manual reviews.
SynthID Bio can also help maintain the integrity of biological databases by ensuring
synthetic entries are properly labeled or flagged for further review. The approach has been
tested in laboratory settings, where it was used to watermark the genome of a designed
bacteriophage, and further research is planned to improve its robustness and apply it to
more complex biological objects.

https://deepmind.google/blog/introducing-synthid-bio/

Page 2


https://blog.latch.bio/p/metagenomicsbench-can-ai-agents-reliably
https://deepmind.google/blog/introducing-synthid-bio/

3. Introducing Quine: An Al research system designed for the

complexity of biology

Category: Research
Departments: Biological Sciences, Computer Science
Topics: Multimodal Al, Biological World Models, Therapeutic Compound Prediction, Al for

Healthcare Research

Impact Score: 22.0
Rubric Scores

Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 4
Practical Impact: 4 Interdisciplinary Potential: 5 Ethical / Policy Implications: 2

Microsoft Research has introduced Quine, a research effort to create a multimodal world
model of biology that connects models, scientific tools, literature, and researchers. Quine
has been used to prioritize compounds predicted to drive therapeutic tumor-state shifts,
with several top-ranked candidates validated across multiple wet-lab assays. The Quine
Fellows program will provide a cohort of scientists access to the system to accelerate their
research and provide feedback. Quine is experimental research technology intended for
research use only, with outputs that may be incomplete or inaccurate and require review by
qualified researchers.

https://www.microsoft.com/en-us/research/blog/introducing-guine-an-ai-research-system-designed-for

-the-complexity-of-biology/

4. New formulation helps RNA vaccines withstand high

temperatures

Category: Research
Departments: Pharmaceutical Sciences, Computer Science
Topics: Healthcare Al, mRNA Vaccine Formulation, Al Assisted Drug Development,

Heat-Resistant RNA Vaccines, Lipid Nanoparticle Optimization

Impact Score: 20.0
Rubric Scores

Research Relevance: 3 Educational Value: 3 Innovation / Novelty: 4
Practical Impact: 4 Interdisciplinary Potential: 4 Ethical / Policy Implications: 2

MIT researchers used an Al algorithm to develop a method for making mRNA vaccines more
heat-resistant by tweaking the formulation of lipid nanoparticles. The Al-assisted approach
enabled the creation of vaccines that remained stable at room temperature for up to a year
or at nearly 100 degrees Fahrenheit for two months. When tested in mice, the vaccines
generated a similar immune response to a standard RNA Covid-19 vaccine. The Al algorithm
allowed the researchers to rapidly identify optimal formulations, significantly speeding up
the development process.
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5. When can we say Al made a scientific discovery?

Category: Research
Departments: Computer Science, Biological Sciences
Topics: Science & Research, Multimodal Al Agents, Discovery Validation, Al Assisted Biology

Impact Score: 17.0

Rubric Scores

Research Relevance: 2 Educational Value: 3 Innovation / Novelty: 2
Practical Impact: 2 Interdisciplinary Potential: 4 Ethical / Policy Implications: 4

Anthropic's system of 950 agents identified a previously uncataloged repeating pattern
surrounding a known enzyme after 21 hours of analysis on a large dataset of DNA
sequences. However, some biologists argue that finding the pattern is not a significant
discovery, as the real challenge lies in understanding the pattern's function. The discovery
has been disputed, with a biologist claiming his team had already discovered the pattern,
and raising concerns about Al companies presenting their systems as making discoveries
rather than simply serving as tools for scientists. Anthropic denies allegations that its
system learned from conversations with the biologist.

https://www.technologyreview.com/2026/09/28/1145230/when-can-we-say-ai-made-a-scientific-discov

ery/

6. Quantum teleportation breakthrough: Scientists crack a

25-year entanglement challenge

Category: Research

Departments: Physics, Computer Science, Electrical & Computer Engineering, Mathematical Sciences,
Biological Sciences

Topics: Quantum Al, Entanglement Measurement, Quantum Teleportation, Photonic Quantum
Circuit

Impact Score: 16.0
Rubric Scores
Research Relevance: 2 Educational Value: 2 Innovation / Novelty: 4

Practical Impact: 3 Interdisciplinary Potential: 4 Ethical / Policy Implications: 1

Researchers at Kyoto University and Hiroshima University developed a new method for
performing an entangled measurement that can identify the W state, a type of multi-photon
entanglement. The approach utilizes the W state's cyclic shift symmetry and a photonic
quantum circuit that performs a quantum Fourier transformation. The method was
experimentally demonstrated with 3-photon W states and can, in principle, be applied to W
states with any number of photons. This advance could have implications for quantum
technology, including quantum teleportation.

https://www.sciencedaily.com/releases/2026/09/260929053550.htm
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7. Continuous Health Monitoring Drives Integrated Wearable

System Design

Category: Applications
Departments: Electrical & Computer Engineering, Nursing, Public Health Sciences, Computer Science,
Biological Sciences

Topics: Healthcare Al, Continuous Health Monitoring, Integrated Wearable Systems, Wearable
Technology Design

Impact Score: 12.0
Rubric Scores

Research Relevance: 1 Educational Value: 2 Innovation / Novelty: 1
Practical Impact: 3 Interdisciplinary Potential: 4 Ethical / Policy Implications: 1

Device miniaturization is driving demand for higher performance and quality in smaller form
factors. Continuous health monitoring is a key factor in the design of integrated wearable
systems. This trend is influencing the development of wearable technology.

https://www.eetimes.com/continuous-health-monitoring-drives-integrated-wearable-system-design

8. What the ReLU Revolution Revealed About Biological
Plausibility

Category: Research
Departments: Computer Science, Biological Sciences
Topics: Neural Network Activation, Biological Plausibility, ReLU Optimization

Impact Score: 10.0
Rubric Scores

Research Relevance: 2 Educational Value: 4 Innovation / Novelty: 1
Practical Impact: 1 Interdisciplinary Potential: 2 Ethical / Policy Implications: O

The choice of activation function in neural networks has been extensively debated, with
early models inspired by biology and later ones prioritizing pragmatism. The sigmoid
function, once widely used, was displaced by the Rectified Linear Unit (ReLU) in the 2010s
due to its limitations in training deep networks. The sigmoid's derivative leads to vanishing
gradients during backpropagation, hindering learning in early layers. This issue drove the
adoption of ReLU, which improved trainability but moved away from biological inspiration.

https://towardsdatascience.com/what-the-relu-revolution-revealed-about-biological-plausibilit
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