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WEEKLY DIGEST: BIOLOGICAL & BIOMEDICAL SCIENCES

Al Innovations Propel Advances in
Biomedical Research

Recent advancements in artificial intelligence are significantly enhancing
research in biological and biomedical sciences. Notable developments include the
introduction of generative causal testing for brain research, the automated
genomic reanalysis tool Talos for rare diseases, and the use of generative Al in
designing DNA origami. These innovations not only improve interpretability and
efficiency but also pave the way for groundbreaking discoveries in understanding
complex biological systems. As Al continues to integrate into scientific
methodologies, its potential to reshape research paradigms becomes increasingly
evident.

KEY FINDINGS IMPLICATIONS
v Generative causal testing (GCT) - Improved Al tools could accelerate the
enhances interpretability of LLM pace of biomedical discoveries.

predictions in neuroscience. . .
- Automated genomic analysis may lead

v Talos tool automates genomic to more personalized medicine
reanalysis, identifying actionable variants approaches.

in rare diseases. . S I
- Generative Al applications in biology

v Generative Al successfully designs DNA could revolutionize synthetic biology and
origami structures based on user-defined bioengineering.
shapes.

Key Metrics: Talos validated with nearly 1,100 patients.; JUPITER supports four key
scientific projects in exascale computing.; New superconducting X-ray detector is
1,000 times more sensitive.
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1. Understanding the brain with Al-driven explanations and

experiments

Category: Research
Departments: Psychology, Biological Sciences, Computer Science, Electrical & Computer Engineering
Topics: Large Language Models, Generative Causal Testing, Brain Activity Prediction,

Interpretability in Al

Impact Score: 26.0
Rubric Scores
Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 5

Practical Impact: 4 Interdisciplinary Potential: 5 Ethical / Policy Implications: 3

A recent study published in *Nature Neuroscience* introduces generative causal testing
(GCT), a framework developed by researchers from Microsoft and several universities to
enhance the interpretability of large language model (LLM) predictions regarding human
brain responses to language. GCT translates complex predictive models into concise verbal
explanations of cortical responses, such as "food preparation" or "location names." The
framework then tests these explanations by having an LLM generate stories aimed at
activating specific brain areas, which are subsequently measured in fMRI scans to confirm or
refute the proposed hypotheses. This approach addresses the challenge of understanding
the underlying mechanisms of brain activity predictions made by LLMs, moving from opaque
models to testable scientific theories.

https://www.microsoft.com/en-us/research/blog/understanding-the-brain-with-ai-driven-explanations-a

nd-experiments/

2. Talos: Scaling rare disease diagnosis with automated,

iterative genomic reanalysis

Category: Research
Departments: Biological Sciences, Nursing, Computer Science, Public Health Sciences
Topics: Healthcare Al, Automated Genomic Reanalysis, Actionable Variant Identification,

Diagnostic Yield Improvement

Impact Score: 26.0
Rubric Scores
Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 5

Practical Impact: 5 Interdisciplinary Potential: 4 Ethical / Policy Implications: 3

Talos is an open-source tool designed for the automated reanalysis of genomic data in rare
diseases, enabling the efficient identification of actionable variants as scientific knowledge
evolves. In a validation study involving nearly 1,100 patients, Talos achieved a 90%
recovery rate of relevant diagnoses while maintaining a low false-positive rate of 1.3
candidate variants per patient for expert review. Deployed in a cohort of almost 5,000
undiagnosed patients, it resulted in 241 new diagnoses, representing a 5.1% increase in
diagnostic yield, with an average turnaround of 32 days from the emergence of new
evidence to diagnosis. Talos demonstrates that systematic, iterative reanalysis can be
conducted sustainably, requiring analysts to review only one new variant per 200 patients
on a monthly basis.

https://www.microsoft.com/en-us/research/blog/talos-scaling-rare-disease-diagnosis-with-automated-it

erative-genomic-reanalysis/
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3. Generative Al designs DNA origami to match user-drawn

shapes automatically

Category: Research

Departments: Biological Sciences, Computer Science, Metallurgical, Materials & Biomedical
Engineering

Topics: Generative Al, DNA Origami Design, Automated Nanodesign, User-Defined Shape
Matching

Impact Score: 26.0
Rubric Scores

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

A joint research team has developed "Generative SNUPI," an automated design technology
that utilizes generative Al to create DNA origami structures that precisely match
user-defined shapes. The model arranges DNA bases along the contours of these shapes
and designs the necessary bonding pathways for assembly. This advancement positions Al
as a functional tool for nanodesign, facilitating the creation of complex DNA structures
based on user input.

https://techxplore.com/news/2026-06-generative-ai-dna-origami-user.html

4. At ISC, JUPITER Shows What Exascale Science Looks Like

Category: Research

Departments: Computer Science, Biological Sciences, Earth, Environmental & Resource Sciences,
Electrical & Computer Engineering

Topics: Exascale Computing, Brain Microarchitecture Analysis, Climate Simulation Modeling,
Foundation Models

Impact Score: 26.0
Rubric Scores
Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 5

Practical Impact: 5 Interdisciplinary Potential: 4 Ethical / Policy Implications: 3

JUPITER, Europe's first exascale supercomputer, has enabled significant advancements in
four key scientific projects, showcasing the capabilities of exascale computing. Notably, the
Julich Brain Atlas project has developed CytoNet, a foundation model for analyzing brain
microarchitecture, utilizing 6.5 petabytes of data from 21 post-mortem brains and trained in
under five days on JUPITER. Additionally, the ICON model, which won the Gordon Bell Prize,
simulates the Earth's climate at a 1-kilometer resolution, allowing for comprehensive
modeling of interconnected ecosystems and achieving a world record in global climate
simulation. These projects demonstrate the potential of exascale computing to tackle
previously intractable scientific challenges.
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5. NAIRR Science Program Reshapes Scientific Research,

Powered by NVIDIA Al Infrastructure

Category: Research

Departments: Computer Science, Electrical & Computer Engineering, Biological Sciences, Industrial,
Manufacturing & Systems Engineering

Topics: Generative Al, Walrus Foundation Model, Molecular Al Integration, Energy Material
Discovery, Infectious Disease Detection

Impact Score: 26.0
Rubric Scores

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

The U.S. National Science Foundation's National Artificial Intelligence Research Resource
(NAIRR) pilot program has facilitated over 700 innovative research projects, supported by
NVIDIA's cloud-based resources and technical assistance. Notable contributions include
Polymathic Al's development of the Walrus foundation model for fluidlike behavior
simulations, and the University of Michigan's MIST framework for exploring chemical space
in energy storage materials. MIST integrates molecular Al with large language models to
enhance the discovery of materials for energy technologies, while Polymathic Al aims to
address limitations in physics pretraining. Additionally, Boston University is advancing
infectious disease detection through its BEACON Al pipeline, demonstrating the diverse
applications of Al in scientific research.

https://blogs.nvidia.com/blog/nairr-scientific-research-ai-infrastructure

6. Benchmarking Al Agents on Long-Horizon Single-Cell Biology

Category: Research
Departments: Biological Sciences, Computer Science, Public Health Sciences
Topics: Science & Research, Long-Horizon Single-Cell Biology, Agent Performance

Benchmarking, Scientific Reasoning Challenges

Impact Score: 26.0
Rubric Scores

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

The article introduces scBench-Long, a benchmark designed for evaluating agent
performance in long-horizon single-cell biology tasks, where agents must derive scientific
conclusions from raw or near-raw data without predefined methods. The benchmark
includes 21 evaluations across various biological contexts, such as melanoma CD8 T-cell
reactivity and COVID-19 lung pathology, with a total of 1,068 completed trajectories
analyzed. The strongest performing model-harness combination achieved a pass rate of
25.4%, highlighting challenges in scientific reasoning where agents often produced correct
intermediate results but failed to synthesize them into accurate biological claims. The study
emphasizes the need for rigorous evaluation of agent capabilities in realistic scientific tasks
beyond local analysis.
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7. MIT in the media: Exploring how curiosity-driven science is

an essential ingredient in America's success

Category: Research

Departments: Computer Science, Biological Sciences, Political Science & Public Administration,
Engineering Education & Leadership

Topics: Generative Al, Curiosity-Driven Science, 3D Tissue Modeling, Interdisciplinary
Collaboration

Impact Score: 24.0
Rubric Scores

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

On June 16, Scientific American published a special section titled "The Young American
Scientists," highlighting early-career researchers and their contributions to scientific inquiry,
particularly at MIT. The section features commentary from MIT President Sally Kornbluth,
who advocates for increased public investment in science, emphasizing its historical
benefits to society and the economy. Notable initiatives at MIT, such as Curiosity on a
Mission and the Generative Al Impact Consortium, aim to address real-world challenges
through innovative research. Additionally, profiles of students and alumni showcase projects
like miBrain, a 3D tissue model developed to advance treatments for neurological diseases,
underscoring the importance of interdisciplinary collaboration and sustained funding in
scientific research.

https://news.mit.edu/2026/mit-media-exploring-how-curiosity-driven-science-essential-ingredient-ame

ricas-success

8. How GPT-5 helped immunologist Derya Unutmaz solve a

3-year-old mystery

Category: Research

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

Topics: Healthcare Al, T Cell Specialization, Metabolic Influences on Immunity, Protein IL-2
Production

Impact Score: 22.0
Rubric Scores

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

Immunologist Derya Unutmaz utilized GPT-5 Pro to revisit a three-year-old experiment
investigating how glucose and deoxyglucose affect T cell specialization. His research
revealed that T cells exposed to deoxyglucose, which disrupts glucose metabolism,
predominantly developed into inflammatory-response cells (Th17), while those in
low-glucose environments did not show the same level of specialization. GPT-5 Pro
suggested that deoxyglucose interfered with the production of the protein IL-2, which plays
a crucial role in preventing T cells from becoming Th17 cells. This insight allowed Unutmaz
to better understand the metabolic influences on T cell development and specialization,
with implications for treating diseases such as cancer and autoimmune disorders.

https://openai.com/index/gpt-5-immunology-mystery
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9. New superconducting X-ray detector is up to 1,000 times

more sensitive

Category: Research
Departments: Physics, Electrical & Computer Engineering, Biological Sciences
Topics: Al Hardware, Superconducting X-ray Detectors, Photon Detection Efficiency, Atomically

Thin Materials Research

Impact Score: 22.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 5

Practical Impact: 4 Interdisciplinary Potential: 4 Ethical / Policy Implications: 2

A new superconducting Transition Edge Sensor (TES) spectrometer has been launched at
BESSY II, marking the first such instrument at a synchrotron facility in Europe. Developed
through a collaboration between HZB, MPI-CEC, and NIST, the spectrometer significantly
enhances photon detection efficiency, achieving improvements of 100 to 1000 times over
traditional X-ray emission spectrometers. This advancement enables researchers to
investigate the electronic properties of atomically thin materials and nanostructures, as well
as to conduct experiments that were previously challenging due to sample concentration
limitations. The system is now open for research proposals from the scientific community.

https://www.sciencedaily.com/releases/2026/06/260623083108.htm

10. Report: Full Circle: Library Collaboration Leads to

Significant DNA Data Storage Milestone

Category: Research
Departments: Computer Science, Electrical & Computer Engineering, Biological Sciences
Topics: Al Hardware, DNA Data Storage, Library Collaboration, Digital Preservation, Synthetic

Data Solutions

Impact Score: 22.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 4

Practical Impact: 5 Interdisciplinary Potential: 4 Ethical / Policy Implications: 2

Vincent Coltellino, leading the Library of Congress's synthetic DNA data storage initiative,
has established a partnership with the University of Washington to assess the
implementation of DNA data storage for the Library's digital collections. This collaboration
has produced valuable insights for the broader DNA data storage community. Additionally, it
has contributed to the America's Time Capsule project, commemorating the 250th
anniversary of the Declaration of Independence.

https://digitalhumanitiesnow.org/2026/06/full-circle-library-collaboration-leads-to-significant-dna-data-

storage-milestone/
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