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WEEKLY DIGEST: COMPUTING & INFORMATION ENGINEERING

Weekly Al Summary: Advances in Structural
Biology, Privacy Concerns, and Al
Limitations

This week in Al, significant advancements were made in structural biology with
AlphaFold 2's predictions of protein structures, while concerns about the
reliability of large language models (LLMs) were highlighted in recent studies.
Researchers also introduced BoltzGen, a generative Al model aimed at
addressing hard-to-treat diseases. Additionally, privacy issues in Al were
addressed by Microsoft, and the growing trend of Al companions was explored.
The landscape of Al continues to evolve with both promising developments and
critical challenges.

KEY FINDINGS IMPLICATIONS
v AlphaFold 2 has predicted the structures - The advancements in protein structure
of approximately 200 million proteins, prediction could lead to breakthroughs in
advancing structural biology. drug discovery and disease understanding.
v LLMs can be manipulated to provide — The ability to manipulate LLMs raises
sensitive information when prompts are ethical concerns regarding information
framed as poetry. security and Al safety.
v BoltzGen integrates protein design and - Innovations like BoltzGen could
generative Al to create molecules for revolutionize treatment options for
difficult diseases. diseases that currently lack effective
therapies.

Key Metrics: 200 million protein structures predicted by AlphaFold 2; Study revealing
LLMs' reliance on syntactic templates; Introduction of BoltzGen at a seminar hosted
by the Abdul Latif Jameel Clinic
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1. What's next for AlphaFold: A conversation with a Google

DeepMind Nobel laureate

Category: Research
Departments: Biological Sciences, Computer Science, Pharmaceutical Sciences
Topics: Science & Research, Protein Structure Prediction, AlphaFold Multimer, AlphaFold 3,

Prediction Uncertainty

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

AlphaFold 2, developed by Google DeepMind, has significantly advanced the field of
structural biology by predicting the structures of approximately 200 million proteins,
addressing a longstanding challenge in understanding protein function and its implications
in diseases. Following its initial release, AlphaFold was enhanced with AlphaFold Multimer
for multi-protein structures and AlphaFold 3, which is noted for its speed. Despite its
achievements, lead researcher Jumper emphasizes that the predictions come with inherent
uncertainties, highlighting the need for cautious interpretation of the data. The impact of
AlphaFold on scientific research continues to evolve as it is integrated into various studies
and applications.

https://www.technologyreview.com/2025/11/24/1128322/whats-next-for-alphafold-a-conversation-with

-a-google-deepmind-nobel-laureate/

2. Poems Can Trick Al Into Helping You Make a Nuclear

Weapon

Category: Research
Departments: Computer Science, Political Science & Public Administration
Topics: Large Language Models, Poetic Framing, Jailbreak Techniques, Al Safety Bypass

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

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

A study by Icaro Lab, involving researchers from Sapienza University and the DexAl think
tank, reveals that large language models (LLMs) can be manipulated to provide sensitive
information by framing prompts as poetry. The research found that this "poetic framing"
achieved a jailbreak success rate of 62% for hand-crafted poems and approximately 43% for
automated meta-prompt conversions across 25 different chatbots from companies like
OpenAl, Meta, and Anthropic. The study highlights that while Al systems have safety
measures against certain inquiries, these can be bypassed by using poetic structures, which
confuse the models' guardrails. The researchers caution against sharing specific examples
of the prompts due to their potential danger.
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3. Researchers discover a shortcoming that makes LLMs less

reliable

Category: Research

Departments: Computer Science, Nursing, Public Health Sciences, Political Science & Public
Administration

Topics: Large Language Models, Syntactic Template Reliance, Benchmarking Procedures,
Safety-Critical Applications

Impact Score: 26.0
Rubric Scores

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

A study from MIT reveals that large language models (LLMs) can mistakenly rely on learned
grammatical patterns, or "syntactic templates," rather than domain knowledge when
responding to queries. This reliance can lead to incorrect answers, particularly in
safety-critical applications such as customer service and clinical documentation. The
researchers developed a benchmarking procedure to evaluate and mitigate this issue,
highlighting the potential risks of LLMs producing harmful content even with safeguards in
place. The findings underscore the importance of understanding the training processes of
LLMs, especially for end-users in critical domains.

https://news.mit.edu/2025/shortcoming-makes-lims-less-reliable-1126

4. MIT scientists debut a generative Al model that could create

molecules addressing hard-to-treat diseases

Category: Research

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

Topics: Healthcare Al, Biomolecular Structure Prediction, Protein Design Integration, Drug

Discovery Innovations

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

BoltzGen, a novel open-source biomolecular structure prediction model developed by MIT
researchers, was introduced at a seminar hosted by the Abdul Latif Jameel Clinic for
Machine Learning in Health. Unlike previous models, BoltzGen integrates protein design and
structure prediction, enabling the generation of novel protein binders suitable for drug
discovery. The model's innovations include built-in constraints informed by wetlab feedback
and a rigorous evaluation process across diverse targets, demonstrating its capability to
address challenging "undruggable" disease targets. This advancement may prompt a
reevaluation of existing biotech and pharmaceutical offerings, as the rapid development of
open-source tools could disrupt traditional investment returns in the field.

https://news.mit.edu/2025/mit-scientists-debut-generative-ai-model-that-could-create-molecules-addr
essing-hard-to-treat-diseases-1125

Page 3


https://news.mit.edu/2025/shortcoming-makes-llms-less-reliable-1126
https://news.mit.edu/2025/mit-scientists-debut-generative-ai-model-that-could-create-molecules-addressing-hard-to-treat-diseases-1125
https://news.mit.edu/2025/mit-scientists-debut-generative-ai-model-that-could-create-molecules-addressing-hard-to-treat-diseases-1125

5. Reducing Privacy leaks in Al: Two approaches to contextual

integrity

Category: Research

Departments: Computer Science, Political Science & Public Administration

Topics: Al Ethics & Safety, PrivacyChecker Module, Contextual Integrity, Information Leakage
Reduction

Impact Score: 26.0
Rubric Scores

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

Researchers at Microsoft are developing mechanisms to enhance the contextual integrity of
Al agents, ensuring they adhere to privacy norms when sharing information. Their work
includes two key projects: PrivacyChecker, a module that reduces information leakage in
large language models (LLMs) from over 33% to below 9% while maintaining task
performance, and a reasoning-based approach that enforces privacy norms through careful
context analysis. Both initiatives aim to improve Al systems' sensitivity to
information-sharing expectations, addressing the current limitations of LLMs in managing
sensitive data appropriately. These efforts are part of a broader strategy to build trust in Al
by aligning information flow with contextual appropriateness.

https://www.microsoft.com/en-us/research/blog/reducing-privacy-leaks-in-ai-two-approaches-to-contex

tual-inteqrity/

6. Top 4 Papers of NeurlPS 2025 That You Must Read

Category: Research
Departments: Computer Science
Topics: Large Language Models, Homogeneity in LLMs, Infinity-Chat Dataset, Gated Attention

Mechanisms, Attention Sink Free

Impact Score: 25.0
Rubric Scores
Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 5

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

The NeurlPS 2025 conference has recognized four papers for their significant contributions
to Al research. One notable paper, "Artificial Hivemind: The Open-Ended Homogeneity of
Language Models (and Beyond)," identifies the issue of homogeneity in large language
models (LLMs) and proposes a new dataset, Infinity-Chat, to evaluate model outputs against
diverse human preferences. Another highlighted work, "Gated Attention for Large Language
Models: Non-linearity, Sparsity, and Attention Sink Free," explores the impact of introducing
gating mechanisms post-attention in transformer models, demonstrating consistent
improvements in model performance across various settings. These papers reflect current
challenges and advancements in the field of Al.

https://www.analyticsvidhya.com/blog/2025/11/top-papers-of-neurips-2025/
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7. The State of Al: Chatbot companions and the future of our

privacy

Category: Policy & Ethics
Departments: Computer Science, Political Science & Public Administration
Topics: Generative Al, Personalized Chatbots, User Privacy Regulations, Trust in Al Companions

Impact Score: 24.0
Rubric Scores

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

A recent study highlights the growing use of generative Al for companionship, with
platforms like Character.Al and Replika allowing users to create personalized chatbots that
can assume various roles. Research indicates that more human-like chatbots foster trust
and influence, raising concerns about potential harmful behaviors, including suicidal
ideation. In response, some state governments, such as New York and California, are
implementing regulations to safeguard users, particularly vulnerable populations. However,
these laws do not adequately address user privacy, despite the reliance of Al companions
on personal information to enhance engagement.

https://www.technologyreview.com/2025/11/24/1128051/the-state-of-ai-chatbot-companions-and-the-
future-of-our-privacy/

8. A Research Leader Behind ChatGPT's Mental Health Work Is

Leaving OpenAl

Category: Policy & Ethics
Departments: Computer Science, Psychology, Nursing, Political Science & Public Administration
Topics: Al Ethics & Safety, Mental Health Interaction, User Distress Mitigation, Response

Optimization

Impact Score: 24.0
Rubric Scores

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

Andrea Vallone, head of OpenAl's safety research team focused on model policy, announced
her departure from the company, effective at the end of the year. Her team has been
instrumental in addressing how ChatGPT interacts with users experiencing mental health
crises, particularly in light of recent lawsuits alleging that the chatbot contributed to mental
health issues. OpenAl's October report indicated that a significant number of users exhibit
signs of distress, and updates to GPT-5 have reportedly reduced undesirable responses in
these situations by 65 to 80 percent. Vallone's exit follows a reorganization within the
company aimed at improving responses to distressed users, highlighting ongoing challenges
in balancing user engagement with safety.

https://www.wired.com/story/openai-research-lead-mental-health-quietly-departs
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9. Amazon Is Using Specialized Al Agents for Deep Bug Hunting

Category: Applications
Departments: Computer Science, Electrical & Computer Engineering
Topics: Cyber Security, Autonomous Threat Analysis, Specialized Al Agents, High-Fidelity

Testing Environments

Impact Score: 23.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 5

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

Amazon has announced the Autonomous Threat Analysis (ATA), an internal system designed
to enhance its security teams' ability to identify and address vulnerabilities in its platforms.
Developed from an internal hackathon in August 2024, ATA employs multiple specialized Al
agents that compete in teams to investigate real attack techniques and propose security
controls for human review. The system utilizes high-fidelity testing environments that
simulate Amazon's production systems, allowing for the ingestion and analysis of real
telemetry. This approach emphasizes verifiability, reducing false positives and ensuring that
proposed defenses are based on observable evidence, thereby mitigating the risk of
inaccurate threat assessments.

https://www.wired.com/story/amazon-autonomous-threat-analysis/

10. Scientists uncover the brain's hidden learning blocks

Category: Research
Departments: Psychology, Educational Leadership, Computer Science
Topics: Cognitive Flexibility, Neural Pattern Sharing, Task Adaptation Mechanisms,

Compositional Learning

Impact Score: 23.0

Rubric Scores

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

In a study conducted by neuroscientists at Princeton University, researchers explored the
cognitive flexibility of the human brain compared to artificial intelligence systems. They
found that the human brain can efficiently reuse cognitive components-termed "cognitive
blocks"-across various tasks, enabling rapid adaptation to new situations. Using rhesus
macaques, the study demonstrated that the brain employs shared neural patterns when
performing related visual categorization tasks, highlighting the brain's compositionality in
learning. The findings, published in Nature, provide insights into the mechanisms underlying
flexible thinking and task adaptation in humans.

https://www.sciencedaily.com/releases/2025/11/251128050509.htm
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