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WEEKLY DIGEST: BIOLOGICAL & BIOMEDICAL SCIENCES

Al Innovations Propel Advances in
Biomedical Research

Recent advancements in artificial intelligence are significantly impacting the
fields of biological and biomedical sciences. Researchers at MIT are pioneering
the use of Al in materials science and synthetic biology to combat antimicrobial
resistance. Additionally, new Al tools are enhancing the tracking of vital brain
pathways, while NVIDIA's powerful computing resources are supporting
groundbreaking projects in higher education. These developments underscore
the growing integration of Al technologies in addressing critical health and
scientific challenges.

KEY FINDINGS IMPLICATIONS
v MIT's Rafael Gdmez-Bombarelli is using - The integration of Al in materials science
Al to accelerate materials discovery. could lead to faster development of new
N . - materials.

v James J. Collins is leading a $3 million
project to tackle antimicrobial resistance — Addressing antimicrobial resistance
with Al and synthetic biology. through Al may enhance public health

. outcomes.
v The BrainStem Bundle Tool (BSBT)
enables automated segmentation of brain - Advanced Al tools in neuroscience could
white matter pathways. improve understanding of brain functions

and disorders.

Key Metrics: $3 million funding for antimicrobial resistance research project.; NIST
allocated $3.19 million to support small businesses in Al and biotechnology.; NVIDIA
DGX Spark's petaflop-class performance supports various advanced Al applications.
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1. Accelerating science with Al and simulations

Category: Research

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

Topics: Science & Research, Materials Discovery, Multimodal Reasoning, Physics-based
Simulations, Al for Drug Discovery

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

MIT Associate Professor Rafael Gdmez-Bombarelli is advancing the integration of artificial
intelligence in materials science, aiming to enhance the discovery of new materials through
a combination of physics-based simulations and machine learning techniques. He identifies
a "second inflection point" in Al's application to science, emphasizing the merging of
language processing and multimodal reasoning to improve scientific intelligence. His
research has already yielded new materials for various applications, including batteries and
OLEDs, and he has co-founded companies focused on leveraging Al for drug discovery and
materials science. Gdmez-Bombarelli's work seeks to make scientific research more efficient
and productive, positioning Al as a transformative tool in the field.

https://news.mit.edu/2026/accelerating-science-ai-and-simulations-rafael-gomez-bombarelli-0212

2. Using synthetic biology and Al to address global
antimicrobial resistance threat

Category: Research

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

Topics: Healthcare Al, Antimicrobial Resistance, Programmable Antibacterials, Synthetic

Biology Integration, Generative Al Applications

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

James J. Collins, a professor at MIT, is leading a three-year, $3 million research project
aimed at addressing antimicrobial resistance (AMR) through the integration of synthetic
biology and generative artificial intelligence. The project focuses on developing
programmable antibacterials that target specific pathogens by designing small proteins to
disrupt bacterial functions, with the goal of creating a more precise alternative to traditional
antibiotics. Funded by Jameel Research, the initiative seeks to provide innovative solutions
to combat the rising threat of drug-resistant infections, particularly in low- and
middle-income countries where diagnostic capabilities are limited.
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3. Al algorithm enables tracking of vital white matter pathways

Category: Research
Departments: Computer Science, Nursing, Public Health Sciences, Biological Sciences
Topics: Healthcare Al, Diffusion MRl Segmentation, Convolutional Neural Networks, Brainstem

Pathway Tracking

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

A study conducted by researchers from MIT, Harvard University, and Massachusetts General
Hospital introduces the BrainStem Bundle Tool (BSBT), an Al-powered software that
automatically segments eight distinct bundles of white matter in the brainstem using
diffusion MRI. Published in the Proceedings of the National Academy of Sciences, the study
demonstrates BSBT's capability to reveal structural changes in patients with conditions such
as Parkinson's disease, multiple sclerosis, and traumatic brain injury, as well as its utility in
tracking recovery in a coma patient. The algorithm employs a convolutional neural network
trained on diffusion MRI scans to create a probabilistic fiber map, enhancing the
understanding of brainstem organization and its implications for fundamental physiological
functions.

https://news.mit.edu/2026/new-window-on-brainstem-ai-algorithm-enables-tracking-white-matter-path
ways-0210

4. NVIDIA DGX Spark Powers Big Projects in Higher Education

Category: Research

Departments: Computer Science, Electrical & Computer Engineering, Biological Sciences, Nursing,
Educational Leadership

Topics: Al Hardware, Local Deployment of Al Models, Causal Modeling Tools, Neutrino Data
Analysis, Genetic Mutation Analysis

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 NVIDIA DGX Spark desktop supercomputer is facilitating advanced Al applications
across various research institutions, including the IceCube Neutrino Observatory in
Antarctica and NYU's Global Al Frontier Lab. Its petaflop-class performance allows for local
deployment of large Al models, enabling researchers to analyze sensitive data on-site and
streamline their workflows. At the IceCube facility, the DGX Spark supports Al analyses of
neutrino data to explore extreme cosmic events, while at NYU, it powers the ICARE project
for evaluating Al-generated radiology reports and developing causal modeling tools.
Additionally, researchers at Harvard are utilizing the DGX Spark to investigate genetic
mutations related to epilepsy, enhancing their ability to conduct real-time analyses without
reliance on larger computing clusters.

https://blogs.nvidia.com/blog/dax-spark-higher-education/
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5. Code, Compute and Connection: Inside the Inaugural NVIDIA

Al Day Sao Paulo

Category: Applications
Departments: Computer Science, Biological Sciences, Electrical & Computer Engineering
Topics: Generative Al, Sovereign Al, Al Agents, Open Models, DNA Data Analysis

Impact Score: 22.0
Rubric Scores

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

NVIDIA Al Day Sao Paulo attracted over 500 participants, focusing on the theme of
sovereign Al, with sessions dedicated to Al agents and open models. Paulo Perez, CEO of
biotechnology startup Biofy, highlighted the significance of NVIDIA's technology in
processing large datasets, specifically DNA nucleotides, stating that their GPUs and
algorithms significantly accelerate data analysis compared to traditional CPU methods. This
advancement enables faster results in biotechnology applications.

https://blogs.nvidia.com/blog/ai-day-sao-paulo/

6. NIST Allocates Over $3 Million to Small Businesses

Advancing Al, Biotechnology, Semiconductors, Quantum and
More

Category: Research

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

Topics: Healthcare Al, Medical Imaging Systems, Biopharmaceutical Production, Imaging
Phantoms

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

The U.S. Department of Commerce's National Institute of Standards and Technology (NIST)
has awarded $3.19 million to eight small businesses across seven states through the Small
Business Innovation Research (SBIR) program to support Al and technology-related research
and development. The Phase Il awards, which follow a competitive selection process, will
fund projects over a 24-month period and include innovations in areas such as medical
imaging, biopharmaceutical production, and quantum technologies. Notable projects include
the development of a machine learning-based imaging system for monitoring
biopharmaceutical cell cultures and the creation of imaging phantoms to improve the
accuracy of MRI and CT scans. After completing Phase Il, grantees will transition to Phase lll,
seeking additional funding from non-SBIR sources.

https://www.nist.gov/news-events/news/2026/02/nist-allocates-over-3-million-small-businesses-advanc

ing-ai-biotechnology
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7. Space: The Final Frontier for Standards

Category: Research

Departments: Civil, Environmental & Construction Engineering, Biological Sciences, Electrical &
Computer Engineering, Political Science & Public Administration

Topics: Science & Research, Standard Reference Materials, Measurement Standards, Space
Material Analysis

Impact Score: 17.0
Rubric Scores
Research Relevance: 2 Educational Value: 1 Innovation / Novelty: 3

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

On August 24, 2025, seven reference materials, including house dust and freeze-dried
human liver, were launched to the International Space Station (ISS) aboard a Falcon 9
rocket. This initiative, a collaboration between the National Institute of Standards and
Technology (NIST), NOAA, and Rhodium Scientific, aims to enhance understanding of how
outer space affects various materials, which is crucial as commercial and scientific activities
expand in low Earth orbit. Six of the materials are classified as standard reference materials
(SRMs), meeting NIST's highest measurement standards, and will support research in drug
development and other fields by providing reliable benchmarks for measurement. The
project aligns with U.S. executive orders aimed at advancing the nation's leadership in
space activities.

https://www.nist.gov/news-events/news/2026/02/space-final-frontier-standards
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