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Advancements in AI for Protein Structure
Prediction and Molecular Design
Recent developments in AI are making significant strides in the biological and
biomedical sciences.​ Google DeepMind's AlphaFold 2 has revolutionized structural
biology by accurately predicting the structures of around 200 million proteins,
providing insights into protein functions.​ Meanwhile, MIT researchers have
introduced BoltzGen, a generative AI model designed to create novel
biomolecules aimed at tackling difficult-​to-​treat diseases.​ These innovations
highlight the potential of AI to transform drug discovery and therapeutic
development.

KEY FINDINGS

✓ AlphaFold 2 has predicted the structures
of approximately 200 million proteins,
enhancing our understanding of protein
functions.

✓ BoltzGen integrates protein design with
generative AI to create molecules that
could address challenging diseases.

✓ Both models represent significant
advancements in the application of AI to
biological research.

IMPLICATIONS

→ The ability to predict protein structures
can lead to breakthroughs in drug
discovery and personalized medicine.

→ Generative AI models like BoltzGen
could expedite the development of
treatments for diseases that currently lack
effective therapies.

→ These advancements may foster
collaborations between AI researchers and
biologists, leading to innovative solutions
in healthcare.

Key Metrics: 200 million protein structures predicted by AlphaFold 2; Open-​source
model BoltzGen introduced by MIT; Potential for addressing hard-​to-​treat diseases
with new biomolecules
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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-​goo​gle-​deepmind-​nobel-​laureate/

2. MIT scientists debut a generative AI model that could create
molecules addressing hard-to-treat diseases
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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-​gen​erative-​ai-​model-​that-​could-​create-​molecules-​addr
essi​ng-​hard-​to-​treat-​diseases-​1125
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