
Revolutionizing the American 
Bioeconomy Through AMP2

EMSL’s Anaerobic Microbial Phenotyping Platform (AMP2) is 
the world’s largest automated system for anaerobic microbial 
experimentation. Its unparalleled integration of autonomous 
capable experimental hardware and AI-guided software will 
exponentially increase the experimental space and pace of 
microbial function exploration, under anaerobic conditions.

This cutting-edge platform will drive transformational 
discoveries in biotechnology that address national challenges, 
such as new energy and fuel sources, domestic manufacturing 
capacity, and fundamental understanding of environmental 
processes impacting mineral and metals movement.

Revolutionizing the American bioeconomy begins 
with harnessing the traits of Earth’s most abundant 
life form, microbes. Thriving in limited-oxygen 
environments, anaerobic microbes represent a 
significant, and understudied, portion of the vast 
quantity of microorganisms. They play a vital role 
across a wide range of systems, from human 
digestive health to industrial materials production. 
Yet, despite their importance, our understanding of 
the biochemical processes driving how microbes 
interact with their environment is significantly limited. 
This knowledge gap largely results from inadequate 
throughput, constrained workflows, and limited 
predictive modeling tools that can capture the 
complex interplay of dynamic and emergent 
functions in microbial systems.

AMP2 addresses these challenges by using fully 
connected automated infrastructure to accelerate 
and expand experimental throughput, as well as 
software controls, guided by AI agents, to iteratively 
update workflow models. The output is high-quality, 
AI-ready datasets directly related to desired and 
controllable functions that will radically improve the 
predictive models necessary for exploiting specific 
microbial traits and creating controlled microbial 
functions.
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Through fiscal year (FY) 2026, AMP2 will support 
projects that further the Department of Energy’s (DOE’s) 
Genesis Mission. In FY 2027, AMP2 will be available to 
the broader research community through EMSL’s 
competitive proposal process.

For more information, visit emsl.pnnl.gov.

AMP2 delivers high-throughput experimental workflows 
through an innovative, modular design.

• Model-driven autonomous experimentation: AMP2 
is driven by an iterative experimentation process 
guided by AI agents. These workflow models improve 
with each cycle, advancing biological discovery while 
leveraging AI to uncover new microbial traits faster 
and more efficiently.

• Modular flexibility:
The platform’s adaptable design supports a vast range 
of biological experiments, ensuring researchers can 
address diverse microbial challenges—from 
bioproduction to biotechnologies.

• Agentic AI workflow controls:
By incorporating AI agents, AMP2 is uniquely 
equipped to constrain and refine hypotheses, turning 
experimental results into actionable insights with 
predictive power.
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