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Call for Papers: CRISPR

JIMB is currently seeking papers on CRISPR. Below defines the scope of work that articles should
cover.

Application of gene editing technologies to microbial biotechnology:
e Generation of engineered organisms for enhanced production of chemicals and fuels.
e Incorporation of CRISPR in genome mining of natural products
e Improving safety of microbes in food and agricultural applications.
e CRISPR based protein engineering for desired enzyme properties.
e Other applications in synthetic biology involving model and non-model organisms.

Discovery of new gene editing tools:
¢ |dentification of new mechanisms of DNA or RNA modifications from microbes.
e Improvement of existing tools for specific applications in microbial biotechnology.
e Expanding the use of CRISPR beyond gene editing, including gene regulation, epigenetics, etc.
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editor's corner

Dear SIMB Members,

Welcome to the third quarterly issue of SIMB News for 2025. As we look ahead to the future of industrial microbiology and
biotechnology, one theme continues to resonate across sectors: emerging biotechnology is not just the future—it is the
foundation of national resilience, economic growth, and scientific innovation. And increasingly, that future demands a
synergistic integration of biotechnology and artificial intelligence.

But what does it take to get there?

Last year, we featured an insightful interview with Dr. Michelle Rozo, Vice Chair of the National Security Commission on
Emerging Biotechnology (NSCEB), who shared her vision for aligning biotechnology with national security priorities.

In this issue, I'm pleased to share a co-authored article with Dr. Nigel Mouncey, Director of the DOE Joint Genome
Institute, reviewing the NSCEB’s landmark report: Charting the Future of Biotechnology - An Action Plan for American
Security and Prosperity. Released in April 2025, this report outlines 50 strategic recommendations to advance U.S.
leadership in biotechnology, strengthen critical supply chains, and develop a coordinated national strategy to meet global
competition—particularly from China.

Our article provides a structured summary of the NSCEB's proposals and explores actionable pathways for
implementation across government, industry, and academia. SIMB members are uniquely positioned to lead this
transformation, and we hope this review empowers our community to engage with the report’s findings and shape the
future of biotechnology.

Another central theme in this issue is workforce development. The demand for skilled professionals in biotechnology,
biomanufacturing, and emerging technologies continues to outpace supply. Building an interdisciplinary, agile workforce
is one of our greatest challenges —and opportunities. SIMB remains committed to fostering multidisciplinary research
and promoting the integration of Al and GenAl across industrial applications.

To that end, we are proud to feature an interview with Dr. Ram Sriram of NIST, whose pioneering work bridges Al,
healthcare, and biotechnology. Dr. Sriram shares his early career journey, research accomplishments, and collaborative
opportunities in bioinformatics. His team’s machine learning algorithms have helped NIH researchers predict protein-
protein interactions relevant to Alzheimer’s disease, including simulations that reveal how certain protein combinations
may inhibit Tau-tangle formation—a key pathway in neurodegeneration.

As we continue to spotlight innovation and collaboration, | invite you to explore this issue’s features, reflect on the
strategic direction of our field, and consider how each of us can contribute to building a resilient, interdisciplinary biotech
workforce.

Thank you for your continued engagement and leadership.

Warm regards,

Kris Rath

Editor-in-Chief, SIMB News
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Nigel J. Mouncey 'and Kris Rath @

An Action Plan for American Security and
Prosperity in the Age of Biotechnology

In April 2025, the National Security Commission on Emerging Biotechnology (NSCEB)
released its seminal report, Charting the Future of Biotechnology — An Action Plan for
American Security and Prosperity.' This comprehensive document presents 50 strategic
recommendations aimed at advancing United States (U.S.) leadership in biotechnology,
reinforcing national security, and driving long-term (bio)economic growth. Key priorities
include reshoring biomanufacturing capabilities, securing critical supply chains, and
developing a coordinated national strategy to address global competition—particularly
from China.

This article provides a structured review of the NSCEB’s core proposals and examines
actionable pathways for implementation across government, industry, and academia.
By translating strategic vision into operational steps, the NSCEB aims to support
stakeholders in harnessing biotechnology'’s full potential for American resilience and
innovation. The members of the Society for Industrial Microbiology and Biotechnology
(SIMB) are well positioned to drive and shape this growth and its broader impact, and we
have prepared this summary to inform SIMB of the report’s key findings and relevance.
The U.S. has long been a global leader in biotechnology, making historic contributions
to medicine, agriculture, fundamental biotechnology and innovation. While American
innovation in biotech remains strong, systemic challenges—such as underinvestment
in scaling new technologies, lack of commercial-scale biomanufacturing capabilities,
regulatory inefficiencies, and fragmented policy coordination—have slowed the
country’s ability to compete.

Meanwhile, China has aggressively advanced its biotechnology sector through massive
state investment, Al integration, and strategic control of global biomanufacturing. China
has advanced its biotechnology sector through major national initiatives like Made in
China 2025 and the Strategic Emerging Industries Initiative, which funneled billions

into biopharma R&D, Al-driven drug discovery, and large-scale biomanufacturing.
These initiatives were implemented through extensive public funding, the creation of
specialized science parks, talent recruitment programs, and reforms to accelerate drug
approvals and protect intellectual property. For example, China doubled its clinical trial

1 Charting the Future of Biotechnology, An action plan for American security and prosperity

' Chair, SIMB Policy and Advocacy Committee
? Editor-in-Chief, SIMB News

SIMB NEWS www.simbhgq.org


https://www.biotech.senate.gov/final-report/chapters/

news

activity between 2017 and 2021 and now leads the world in oncology trials. ? It has also
become a global leader in scientific publications and patents in key biotech fields. These
efforts have positioned China to potentially dominate critical supply chains, biological
data, and future therapeutics. Such control creates serious vulnerabilities for the U.S.,
including the risk of coercion during geopolitical crises and loss of access to essential
medicines and technologies.

The threat extends beyond economics to national security and public health. According
to the U.S. Food and Drug Administration’s October 2024 report, an estimated 91% of
biologics sales and 6% of animal product sales in the United States rely on imports.
Moreover, of the approximately 300,000 FDA-registered manufacturing facilities
worldwide, more than half are located outside the U.S., underscoring the nation’s

heavy dependence on global production for critical medical and consumer products.

As a result, the U.S. faces growing risks—from potential loss of access to essential
medicines to strategic vulnerabilities in future health crises. If the U.S. does not act
swiftly to strengthen its own biotechnology ecosystem, it could find itself dependent

on a geopolitical rival for life-saving technologies and critical infrastructure. The

supply chain disruptions experienced during the COVID-19 pandemic—impacting
pharmaceuticals, vaccines, active pharmaceutical ingredients (APIs), and molecular
diagnostics—serve as a clear example of the vulnerabilities inherent in global health
manufacturing and distribution systems. presents a Known-Unknown framework
that clarifies the spectrum of risks posed by China’s accelerating biotech capabilities. This
Known-Unknown framework highlights current realities, intelligence gaps, overlooked
vulnerabilities, and emerging threats that demand urgent cross-sector response.

Known Knowns » Extensive Chinese biomanufacturing capabilities out-

scale and out-compete those in the U.S.
(Facts we understand
and acknowledge) » The extent of the Chinese research enterprise and to an

extent, public-private partnerships

» China has extensive talent recruitment and development
programs for biotechnology

» Research investment by China massively outpaces that of
the U.S.

2 HowInnovative Is China in Biotechnology?
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Known Unknowns
(We know these gaps
exist, but lack full
clarity)

»

»

»

»

»

The extent of Chinese access to global genomic datasets,
including American citizens

How deeply Chinese biotech firms are integrated into U.S.
supply chains

The real capabilities of China’s CRISPR and gene-editing
platforms

Whether China is developing dual-use biotech with
military applications

The effectiveness of current U.S. countermeasures and
oversight mechanisms

Unknown Knowns

(Insights we may
possess but haven’t
fully recognized or
acted on)

»

»

»

»

»

U.S. academic collaborations may be unintentionally
accelerating China’s biotech edge

American biotech IP leakage through joint ventures and
talent migration is underreported

China’s biotechnology diplomacy is reshaping global
norms and standards

U.S. biodefense strategy remains fragmented across
agencies and lacks urgency

Domestic political gridlock is slowing strategic biotech
investments

Unknown
Unknowns (Risks
or opportunities
we haven't yet

»

»

Emergence of novel bio-threats engineered beyond
current detection capabilities

China’s potential to monopolize global biotech standards
and ethics frameworks

imagined)
» Unforeseen biotech breakthroughs that shift global
power dynamics overnight
» Covert biowarfare programs masked as civilian research
» Al-biotech convergence accelerating threat vectors
beyond current modeling
74 SIMB NEWS www.simbhgq.org
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Recognizing the strategic vulnerabilities in biotechnology—such as foreign dependence,
fragmented oversight, and limited domestic capacity—the U.S. government has

issued key executive actions to fortify its bioeconomy. President Donald J. Trump’s

May 2025 Executive Order, Reducing Regulatory Barriers to Domestic Pharmaceutical
Manufacturing, launched a coordinated federal effort to restore America’s drug
manufacturing base by streamlining FDA approvals, accelerating EPA permitting, and
prioritizing U.S.-based production of prescription drugs and active pharmaceutical
ingredients. * More recently, the May 2025 Executive Order Improving the Safety and
Security of Biological Research directed agencies to halt federal funding for high-risk
gain-of-function research conducted abroad, especially in countries lacking biosafety
oversight, and to prioritize secure, U.S.-based innovation. # Also, the National Institute of
Standards and Technology (NIST) has launched latest initiatives including the expansion
of its Biomanufacturing Program and the launch of the Genome Editing Consortium,
both aimed at providing industry with standardized measurement tools, reference
materials, and technical guidance to accelerate safe, scalable biotech innovation. ®/°

Faced with this stark reality, the NSCEB—a bipartisan body established to evaluate and
strengthen U.S. leadership and security in the biotechnology sector—produced their
report as a call to action, detailing the structural reforms, investment priorities, and
international collaborations needed to safeguard the nation’s biotechnology future.
This report is timely and necessary because it addresses U.S. policymakers, lawmakers,
federal agencies, and private sector leaders who hold the levers to safeguard America’s
biotechnology future. It includes a comprehensive set of recommendations spanning
national coordination, private-sector mobilization, defense modernization, data
infrastructure, workforce development, and international cooperation. The report lays
out clear, actionable steps—from establishing a National Biotechnology Coordination
Office to securing critical supply chains and investing in bio industrial scale-up facilities.
These stakeholders must act decisively and collaboratively: Congress should enact
legislative reforms and funding mechanisms, regulatory agencies must streamline
approval pathways, and industry must rise to the challenge of innovation aligned with
national priorities. Only a unified national effort can blunt emerging threats, restore
resilience, and secure a future where biotechnology strengthens—not endangers—

3 Fact Sheet: President Donald J. Trump Announces Actions to Reduce Regulatory Barriers to Domestic
Pharmaceutical Manufacturing — The White House

4  Fact Sheet: President Donald J. Trump Achieves Improved Safety and Security of Biological Research — The
White House

5  NIST Genome Editing Program | NIST

6  Data Infrastructure for Biomanufacturing Process Control | NIST
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America’s health, economy, and global standing.

To maintain global leadership in biotechnology, the NSCEB urges the U.S. government

to invest at least $15 billion over five years. This funding would unlock private capital,
streamline regulation, and counter China’s aggressive state-backed biotech expansion.
The NSCEB outlines six strategic pillars, each with actionable recommendations to secure
innovation, scale, defense readiness, and international collaboration.

Pillar 1: Prioritize Biotechnology at the National Level

Biotechnology is a strategic domain, yet the U.S. lacks centralized leadership and
coordination. A national strategy is essential to compete with China’s long-term biotech
investments and to unify fragmented federal efforts.

1.1: Congress should establish a National Biotechnology Coordination Office (NBCO)
within the Executive Office of the President. This office would be led by a presidential
appointee and would coordinate interagency actions on biotech competition, regulation,
and innovation.

Pillar 2: Mobilize the Private Sector to Scale U.S. Products

America’s private capital markets are a strength, but regulatory complexity and lack of
scale-up infrastructure hinder biotech growth. Strategic federal support can level the
playing field and accelerate commercialization.

2.1: Congress should direct regulatory agencies to simplify market entry for biotech
products. Familiar technologies should be exempt from redundant or outdated
regulations, with fast-track pathways modeled on successful frameworks in medical
devices and agricultural biotech.

2.2: An Independence Investment Fund should be created and managed by a non-
governmental entity. It would invest in startups that advance U.S. national and economic
security through biotech innovation, with matching capital from private investors and
milestone-based disbursements tied to commercialization or national security impact.

2.3: DOE and Commerce should build a national network of precommercial bioindustrial
manufacturing facilities. These hubs would support scale-up and reduce reliance on
foreign production, with regional specialization and public-private partnerships involving
national labs and anchor firms.

2.4: DHS should designate biotech infrastructure and data as “critical infrastructure.”
This would ensure protection against cyber threats and foreign interference, and enable
coordinated threat monitoring and response protocols across industry and government.

2.5: Public companies should be required to disclose single points of supply chain

SIMB NEWS www.simbhgq.org



news

vulnerability in countries of concern. This transparency would help mitigate strategic risk and inform
federal procurement and investment decisions.

2.5: Companies working with national security agencies or HHS should be prohibited from using
Chinese biotech suppliers deemed security threats. This would reduce exposure to adversarial influence
in sensitive sectors and incentivize reshoring of critical inputs.

Pillar 3: Maximize Biotechnology for Defense

Biotechnology is reshaping warfare, but the U.S. military has yet to fully integrate these capabilities.
Ethical deployment and secure domestic production are critical to maintaining defense superiority.

3.1: Congress should require the DOD to define ethical principles for military biotech use. Stakeholder
consultation would ensure alignment with American values, and guidelines should be embedded into
procurement and R&D contracts.

3.2: The DOD should partner with private firms to build biomanufacturing facilities for defense-critical
products. These facilities would enhance readiness and reduce foreign dependency, with co-location at
existing military logistics hubs or National Labs.

3.3: Outbound investment rules should be enacted to prevent U.S. capital from funding Chinese
biotech with national security implications. This would safeguard American innovation from adversarial
use and require firms to report foreign biotech exposure in defense-related filings.

Pillar 4: Out-Innovate Strategic Competitors

Biological data is a strategic asset, and innovation must be guided by safety and democratic values. The
U.S. must invest in secure data infrastructure and research excellence.

4.1: DOE should create a Web of Biological Data (WOBD) to provide researchers with secure, high-
quality access. This centralized portal would accelerate discovery and collaboration, with tiered access
for academia, industry, and government researchers.

4.2: Congress should strengthen oversight to prevent China from acquiring sensitive U.S. biological
data. New policies may be needed to close existing gaps, including restrictions on data brokers and
mandatory reporting of foreign data transfers.

4.3: Centers for biotechnology should be established within National Labs to tackle grand challenges.
These centers would drive breakthroughs in health, energy, and biosecurity, and serve as testbeds for
emerging technologies with dual-use potential.

4.4: The executive branch should promote safe, secure, and responsible biotech research. Federal
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agencies must align innovation with ethical and safety standards, and fund training programs to
embed biosafety and bioethics into lab culture.

Pillar 5: Build the Biotechnology Workforce of the Future

The U.S. lacks a bioliterate workforce capable of advancing and securing biotechnology innovation.
Federal training and talent pipelines must be expanded to meet future demands.

5.1: The U.S. Office of Personnel Management should lead interagency workforce training in
biotechnology. This would ensure that federal employees are equipped to handle emerging biotech
challenges, with modular curricula developed in partnership with national labs and universities.

5.1: Congress should ensure agencies have deep expertise in biotech and national security. Cross-sector
knowledge is essential for effective policy and implementation, and should be supported through
rotational fellowships and targeted hiring authorities.

5.2: Domestic biomanufacturing training programs should be scaled for maximum impact. These
programs would strengthen the talent pipeline and support industry growth, with regional centers of
excellence and stackable credentials aligned to employer needs.

Pillar 6: Mobilize the Strengths of Allies and Partners

Global biotech leadership requires coordinated action with allies. The U.S. should lead efforts to align
research, talent, and supply chain security across borders.

6.1: Congress should include biotechnology in the State Department’s International Technology
Security and Innovation Fund. This would support global R&D, policy harmonization, and secure supply
chains, with joint initiatives on data standards, workforce mobility, and countering adversarial influence
in biotech markets.

Translating Strategy into Action: Implications for U.S. Biotechnology Stakeholders

The NSCEB's recommendations offer a compelling vision, but success hinges on active engagement
from the broader biotechnology ecosystem. Research institutions and national labs must evolve
beyond discovery to become engines of translational innovation, partnering with federal agencies to
operationalize the proposed Centers for Biotechnology and the Web of Biological Data. These entities
are uniquely positioned to tackle grand challenges in health, energy, and biosecurity, and should
proactively align their research agendas with national strategic priorities.

For industry, the report signals a shift toward mission-driven commercialization. Biotechnology
firms—especially startups—should prepare to engage with new funding mechanisms like the
Independence Investment Fund and leverage emerging bioindustrial hubs for scale-up. At the same
time, companies must strengthen supply chain transparency and cybersecurity practices in anticipation
of new regulatory expectations. Strategic collaboration with defense and health agencies will be
essential, particularly for firms operating in dual-use or sensitive domains. Knowledge sharing between
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companies and with academic collaborators will aid in accelerating biotechnology progress through
broader dissemination of translation-(inspired) know-how, protocols, and pitfalls. SIMB recently
released a report entitled “Accelerating the Bioeconomy Through a Pre-Competitive Knowledgebase
for Biomanufacturing and Biotechnology”’

Finally, the recommendations underscore the need for a more integrated and bioliterate workforce.
R&D organizations and academic institutions should expand training programs that blend technical
expertise with policy fluency, ethics, and national security awareness. Cross-sector fellowships,
modular credentials, and public-private curriculum design can help bridge gaps between research and
implementation. By mobilizing talent, infrastructure, and data in concert, the U.S. biotech community
can transform strategic intent into sustained global leadership.

We invite you to share your thoughts, ideas and own recommendations with us for discussion at the
SIMB Policy and Advocacy Committee through e-mailing the Chair, Nigel Mouncey, at njimouncey@

gmail.com.

7  SIMB 2024. Accelerating the Bioeconomy Through a Pre-Competitive Knowledgebase for Biomanufacturing and
Biotechnology. Society for Industrial Microbiology and Biotechnology
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Ram D. Sriram,

Chief of the Software & Systems Division, National Institute of Standards and
Technology’s (NIST) Information Technology Laboratory
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Pioneering
Healthcare
Informatics:

Dr. Ram D. Sriram’s
Vision for Medical
Technology Integration

Bio:

Dr. Ram O. Sriram serves as the Chief of the Software & Systems Oivision in National
Institute of Standards and Technology [NIST)’s Information Technology Laboratory

(ITL], where he leads crucial initiatives in healthcare informatics and biomedical

systems integration. His pioneering work spans the intersection of artificial intelligence,
healthcare systems, and bicinformatics, contributing significantly to the advancement of

medical technology standards and interoperability.
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Dr. Ram D. Sriram serves as the Chief of the Software &
Systems Division in National Institute of Standards and
Technology (NIST)’s Information Technology Laboratory
(ITL), where he leads crucial initiatives in healthcare
informatics and biomedical systems integration. His
pioneering work spans the intersection of artificial
intelligence, healthcare systems, and bioinformatics,
contributing significantly to the advancement of medical
technology standards and interoperability.

Prior to NIST, as a faculty member at Massachusetts
Institute of Technology (1986-1994), he developed
foundational work in knowledge-based systems that
would later influence healthcare information systems.

Dr. Sriram’s expertise in healthcare informatics has been
particularly impactful in developing standards for medical
data exchange and bioimaging technologies, crucial for
modern healthcare delivery. His nearly 300 publications
include significant contributions to healthcare technology
journals, with several papers receiving recognition for
their impact on medical informatics.

Dr. Sriram has been instrumental in bridging the gap
between engineering solutions and healthcare challenges.
He has served on Office of the National Coordinator for

Health Information Technology as a federal representative.

His leadership extends to various healthcare technology
initiatives at NIST, focusing on improving the
interoperability and reliability of medical systems.

Throughout his career, he has consistently worked to
advance the integration of artificial intelligence and
engineering principles in healthcare, earning recognition
through numerous awards and fellowships that
acknowledge his contributions to medical technology
innovation. In addition to being Fellow of the American
Institute for Medical and Biological Engineering (AIMBE),
Dr. Sriram has been elected a fellow of ten other societies
in engineering and computer science. He is also a recipient
of five lifetime/pioneer awards in engineering and
computer science.

82 SIMB NEWS

Interview Questions:

Can you share insights into your journey toward
becoming a leader in healthcare informatics and
biomedical systems integration? What inspired your
focus on this field?

My journey into healthcare informatics began with a
strong family background in medicine—my grandfather,
father, brother, and wife are all doctors. Though |

come from a family filled with renowned doctors (my
grandfather hosted Sir Alexandar Fleming when he
visited India in 1949), | chose engineering after gaining
entrance to Indian Institute of Technology, Madras,
perceiving it as more challenging at the time. My
expertise in Al and databases, developed during my
tenure at MIT, later converged with my vision to apply
these tools to healthcare systems. The realization that
healthcare and manufacturing shared organizational,
technological, and informational parallels inspired me
to launch the Manufacturing Metrology and Standards
for the Healthcare Enterprise (MMSHE) program in the
Manufacturing Engineering Lab (MEL) at NIST in 2005,
marking a significant pivot toward biomedical integration
and standards. This journey continued after | joined the
Information Technology Laboratory in 2010 and was
designated the manager of the Health IT Program. | believe
my success in healthcare IT is owed to all the talented

www.simbhq.org



people - both at NIST and collaborators outside NIST --
who helped me on my journey.

How has your work at NIST contributed to advancing
standards for interoperability in healthcare systems?

Our work at NIST has been crucial in advancing standards
for healthcare interoperability. | co-authored the

report Healthcare Strategic Focus Area: Clinical Informatics,
NIST Interagency or Internal Reports 7263, which for

the first time presented a set of components for an
interoperable framework. This report identified key roles
for NIST in systems engineering, semantic languages,
model-driven architecture, plus interoperability and
conformance testing.

A major accomplishment was playing a leadership role in
the development of test methods and tools for certifying
Electronic Health Records (EHRs), which are now used by
various certification bodies and testing labs. This work
has had a significant impact on the U.S. government’s
$30 billion EHR adoption program. My group’s efforts also
focused on medical device interoperability, developing
software test tools that allow devices to communicate,
which helps clinicians focus on the patient and reduce
medical errors.

Apart from the report | cited earlier, there are several
important publications | co-authored that were crucial to
healthcare interoperability: 1) Allen et al., 2000. The Role of
Standards in Innovation, Journal Technological Forecasting
and Social Change, 64 (2-3), 171-181; 2) Brady et al., 2012.
Testing the Nation’s Healthcare Information Infrastructure:
NIST Perspective, IEEE Computer, 45(11), 51-57; and 3) Claire
Wang et al., 2018. Procuring Interoperability: Achieving
High-Quality Connected, and Person-Centered Care,
National Academy of Medicine, Special Publication, 2018.

What are some of the most significant challenges you’ve
encountered in developing healthcare informatics
solutions, and how did you address them?

There are several challenges in healthcare IT that we

have addressed in the past two decades. One of the most
significant challenges has been the fragmentation and lack
of interoperability across different healthcare information
systems. These systems are often disconnected, making it
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difficult to share and integrate data seamlessly. To address
this, we have taken a multi-pronged approach:

» Conceptual Frameworks: We developed a conceptual
framework for interoperability, as detailed in NISTIR
7263, to provide a common foundation for standards. We
also developed a framework for integrating Internet of
Things/Cyber-physical Systems and Social Networks for
healthcare.

» Standardization and Testing: We created tools for EHR
certification and medical device communication to
enforce adherence to standards.

» Novel Methodologies: We have been leaders in
applying Category Theory to information and
knowledge modeling, which provides a formal,
consistent way to integrate diverse data sources - both
syntax and semantics. This effort is aimed at creating
a robust substrate for applying Al in complex, multi-
domain environments.

Other challenges include ensuring validated
measurements with known uncertainties, developing
metrology for Al in healthcare, understanding how
biological systems work, and extracting concepts from
healthcare text corpus. We addressed these challenges
by developing innovative algorithms for extracting and
predicting protein interactions, creating frameworks
for validated image-based measurements, developing
natural language processing systems, and advocating
for a systematic, standards-driven approach to program
planning that spanned diverse divisions.

As a founding co-editor of the International Journal for
Al in Engineering, how do you see artificial intelligence
shaping the future of healthcare?

As a founding co-editor of the International Journal

for Al in Engineering, | see Al as a fundamental force

for shaping the future of healthcare. Al will enable the
realization of the P9 medicine concept that we developed:
personalized, predictive, preventive, participatory,
pervasive, precise, privacy-preserving, protective, and
priced reasonably. Al, combined with the Internet of
Things and social networks, will transform healthcare from
a reactive, hospital-centric model to a proactive, patient-
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centric one. Our work on neuro-symbolic reasoning is

an example of how we are building a foundation for
trustworthy Al by combining the strengths of neural
networks (for fast pattern recognition) and knowledge
networks/ontologies (for reasoning and explainability).
There is also the emerging field of Al metrology, which
aims to establish standardized methods for assessing the
accuracy, reliability, and trustworthiness of Al models in
healthcare. People often ask the question “Will Al replace
doctors?” Several prominent doctors have commented
that “Al will not replace doctors, but Al will replace doctors
who don't use AL"

Your research spans bioinformatics and bioimaging
technologies. Could you elaborate on how these
innovations are transforming modern healthcare
delivery?

Our research in bioinformatics and bioimaging is directly
transforming healthcare delivery. In bioinformatics, we've
used machine learning to extract and predict protein-
protein interactions. A key example is an algorithm

we developed that allowed NIH researchers to predict
interactions between proteins involved in Alzheimer’s
disease. Along with researchers at NIH, we have shown
through computational simulations that certain
combinations of proteins can inhibit formation of Tau-
tangles; these tangles form one pathway for Alzheimer’s,
the other pathway being plaque formation due to APOE4
mutations.

In bicimaging, our work has helped medical professionals
interpret complex visual data more efficiently. We
developed a method to reduce the time for medical
doctors to interpret videos from wireless capsule
endoscopy. My colleagues also created a novel
computational framework -- the Web Image Processing
Pipeline -- which uses neural networks to validate
measurements from image-based experiments. This tool
is currently being used by the National Institutes of Health
(NIH) to determine the appropriate stem cells for retinal
pigment epithelial (RPE) cell implants. This technique that
has already been used to treat a patient with age-related
macular degeneration.
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What role does machine learning play in improving
healthcare systems, and how have you applied it in your
work?

Machine learning (ML) plays a vital role in improving
healthcare systems by enabling data-driven insights and
automation. We have applied machine learning across a
range of domains to advance both research and practical
outcomes. In bioinformatics, we leveraged ML to extract
and predict protein-protein interactions from biomedical
literature, deepening our understanding of molecular
relationships. In bioimaging, we've developed neural
network-based tools such as the Web Image Processing
Pipeline to enable validated measurements in cell biology.
For medical diagnosis, our work explores how ML can map
image features to disease ontologies, supporting more
precise and scalable diagnostic frameworks. In the realm
of speech emotion recognition, we’ve built multimodal
deep-learning models that identify emotional states, with
promising applications in mental health diagnostics. And
in Al security, our contributions to the TrojAl program
include techniques for detecting malicious “Trojan”
behaviors embedded in Al models—an essential safeguard
for ensuring the integrity of Al-powered medical devices.

Serving on ONC’s Health IT Advisory Committee,
what are your priorities for shaping national health
information technology policies?

My priorities on the ONC'’s Health IT Advisory Committee
have been centered on advancing interoperability and
data integrity. Our work on developing the test methods
for EHR certification directly supports the national goal of
adopting and utilizing EHRs as per the American Recovery
and Reinvestment Act of 2009 (ARRA) / Health Information
Technology for Economic and Clinical Health Act (HITECH)
Act. | believe that a key priority is to move beyond simply
adopting EHRs to ensuring that they can communicate
seamlessly, thus enabling a high-quality, connected,

and patient-centered healthcare system. This includes
ensuring data exchange between different systems and
medical devices, as well as addressing the security of these
interconnected systems.
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With nearly 300 publications, many in healthcare
technology, which research accomplishment are you
most proud of, and why?

It is very hard to single out one research accomplishment
that | am proud of, as we have been having considerable
impacts in several areas: 1) Tools for EHR certification, as
every EHR tested is based on NIST’s tools, affecting over
$30 billion programs by the US Government
(https://www.nist.gov/itl/ssd/systems-interoperability-group);
2) P9 medicine and a framework to achieve it, which will
facilitate healthcare for all at a reasonable price
https://link.springer.com/article/10.1007/541745-020-00195-
0; https.//www.youtube.com/watch?v=8nYuuWh7L-4); 3)
Metrics for evaluating medical chatbots, as this moves
beyond traditional benchmarks to develop a more

comprehensive approach for evaluating large language
models, ensuring their trustworthiness and suitability

for real-world healthcare applications, and a publication
(Article titled “Foundation metrics for evaluating
effectiveness of healthcare conversations powered by
generative Al") based on this was one of the top ten cited
papers in NPJ Digital Medicine that year; 4) protein-protein
interaction algorithms, leading to better understanding of
Alzheimer’s disease (https:/pubs.acs.org/doi/pdf/10.1021/
acs.jpcb.2c02868); and 5) several of our bioimaging
projects, such as the Web Image Processing Pipeline
(WIPP) project (https://isg.nist.gov/deepzoomweb/software/
wipp), are having a significant impact in bioimaging and
healthcare.

How do you envision the integration of sustainable
manufacturing principles into healthcare technology
development?

My background in manufacturing has led me to advocate
for integrating sustainable manufacturing principles into
healthcare technology development. This involves a
shift in mindset from single-use disposables to a more
sustainable economy. It is also important to note that |
started the Sustainable and Lifecycle Information-based
Manufacturing (SLIM) at NIST in 2008. This program led
to the establishment of new committees for developing
standards in sustainable manufacturing. | envision
medical devices designed for durability, modularity,

and repairability. This includes using materials that are
recyclable and employing manufacturing processes that
reduce waste and energy consumption. Our work on
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imaging metrology for telemedicine, for example, helps
ensure the quality of images and displays, promoting the
use of remote care which can reduce travel and associated
carbon footprints.

What advice would you give to aspiring professionals
looking to make an impact in healthcare informatics and
biomedical engineering?

My advice to aspiring professionals in healthcare
informatics and biomedical engineering is to embrace
an interdisciplinary approach. My own career, which
spans engineering, computer science/Al, and healthcare,
demonstrates the power of combining knowledge from
different fields. Do not be afraid to tackle problems

at the intersection of disciplines. | am a proponent

of transdisciplinary engineering. Secondly, focus on

the foundational science. Our work on Category Theory
and on the metrology of Al systems shows that solving
fundamental problems in knowledge representation and
measurement is key to building robust and trustworthy
solutions. Finally, always remember the ultimate goal: to
improve human health. Let this mission guide your work,
and you will make a lasting impact. ®
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RAFT? 16 — Recent
Advances in Fermentation
lechnology

Marriott Myrtle Beach Resort & Spa November 9-12, 2025
Myrtle Beach, SC www.simbhg.org/raft
Event Information Premeeting Workshop
Registration: Online registration deadline October 24, 2025 Limited Seats Available!
Housing: Deadline October 17, Rate of $199 plus taxes per Saturday, November 8, 2025
night

Advanced Fermentation Workshop

Sponsorships and Advertisements:
Organized by Tim Cooper

https://www.simbhgq.org/raft/exhibitsponsor/
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Chairs and Speakers

Daniel Dong, DSM-Firmenich (Chair)
Gisela Nadal Rey, Novonesis (Co-Chair)

Kat Allikian, South Pacific Sera (Past Chair)

Mark Warner, Co-Founder and CEO, Liberation Bioindustries
The need for fit-for-purpose biomanufacturing facilities

Over the last few decades, industrial biotechnology has
utilized a network of legacy fermentation facilities that were
built decades ago for other processes and have struggled to
bring novel products to market that meet cost and quality
requirements. This session will cover the benefits of fit-for-
purpose biomanufacturing capacity and how it is critical to
allow industrial biotechnology reach its potential. Mark will
share lessons learned from Liberation Bio’s current project
being constructed in Richmond, Indiana.

Note that the keynote session is sponsored by Thermo
Fisher Scientific.

Steve Lewis, Chief Science Officer, POET

This award recognizes individuals who have made
outstanding contributions to the area of Industrial
Fermentation, Process Development and/or Manufacturing.

2025 Program

The program and schedule are now live! See below for
a summary of sessions and conveners. Full schedule is
available to view:
https://www.simbhg.org/raft/program/schedule/
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Conveners

Hayley Speirs — Cargill
Stefan de Kok - Genomatica

Conveners

Alex McVey - Ogibiotec (OGI Bio Ltd)
Alison Arnold - Ingenza Ltd
Chris Stowers - Kerry

Conveners

Sarita Chauhan - GEA
Brad Cox — Corteva

Conveners

Tim Davies — Corteva
Stuart M. Stocks — Novonesis

Conveners

Keith Smith - Applied Materials
Zhiguo Liu - Merck
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Conveners

Mickel Jansen - dsm-firmenich
Benny Cassells — Novonesis

Conveners

Michael Resch - National Renewable Energy Laboratory
Ralf Takors - University of Stuttgart

Conveners

Ed Talideh - Lallemand Bio-Ingredients
Heather Jones

Opportunities
Sponsorship and Advertising opportunities still open!

Sponsorship and online or print advertisement
opportunities to increase visibility and awareness of your
organization or product

https.//www.simbhgq.org/raft/exhibitsponsor/sponsorship/

https://www.simbhg.org/raft/exhibitsponsor/advertising-

information/

Thank you to our existing sponsors: GEA, Corteva,
Lallemand and LalMedia, and Thermo Fisher Scientific.

Exhibit Hall Information
Exhibit Hall SOLD OUT!

Attendees will be able to connect with the following
companies for the RAFT®16 Tabletop Exhibits:

https://www.simbhg.org/raft/exhibitsponsor/exhibitors/

List as of September 1, 2025:
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Arch Spray Drying Services
Bio-Technical Resources
Biolntelligence Technologies Inc.
Biolog

Bionet

c-LEcta GmbH

Caladan Bio

Ddl, Inc

Enduro Genetics ApS
Eppendorf

FlIAlab Instruments, Inc.
Flownamics

GEA North America
Gingko Bioworks

Global Biolngredients Inc.
Hamilton Company

IKA Works, Inc.

ILS Automation

INFORS HT, USA Inc.
Ivanhoe Industries

JM Canty

Keit Industries

Kerry

Kuhner Shaker

Lallemand Bio-Ingredients
M&C Tech Group
METTLER TOLEDO
Michigan State University
Microbial Discovery Group
Nu-Tek Biosciences
Ogibiotec

Ohly Americas

Optek danulat, Inc

Phage Consultants
ProAnalytics LLC

QualiTru Sampling Systems
Roquette

SBT Instruments

Scientific Bioprocessing
Solabia Group (waiting for approval)
Sunflower Therapeutics
Thermo Fisher Scientific
TJX Bioengineering
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book review

Origin Story: The Trials of Charles Darwin
Howard Markel

2024

ISBN 978-1-324-11034-7

W. W. Norton 6 Company, Limited

New York, New York

Howard Markel’s book, Origin Story: The Trials of Charles Darwin, covers the 1858 — 1860 period in Darwin’s life. Darwin spent
many years focusing on the origin of species — how they adapted through natural selection. In spite of the time spent, Darwin
didn't feel that he had accomplished enough to publish his theory. He was pushed to do so when he received the draft of

a paper from Alfred Russell Wallace on the same topic. Darwin submitted Wallace’s paper for publication. In addition, he
submitted one of his own papers for simultaneous publication. With the help of friends, Darwin’s name appeared first in all
the publicity concerning the pieces. To avoid being scooped, Darwin immediately set to work writing On the Origin of Species.
He managed to write 500+ pages in 13 months. The speed with which he wrote the book, the cost at which it was available,
the publishing deal he arranged, and inclusion in a lending library system all worked to Darwin’s benefit. The popularity of the

book was also influenced by the supportive and derogatory, and frequently anonymous, reviews received.

Charles Darwin was an unusual man. He had spent large parts of his life enjoying nature, observing multitudes of plants

and animals; sailing the seas; reading very large numbers of books and scientific papers; interacting with (@and adoring) the
many members of his extended family; and corresponding with colleagues. He suffered from all manner of aches, pains, and
diseases including tingling and numbness in his hands and fingers; sensitivity to weather changes; shivering and trembling;
severe headaches; eczema; boils; depression; fainting; nausea; retching and vomiting; dental problems; infections; joint pains
including gout; allergies including to pigeons; and especially flatulence. lll health was almost to norm within the Darwin
household. His ill health drove him to largely be a recluse. The impact of Darwin’s health was evident at the time of the June
1860 meeting of the British Association for the Advancement of Science (BAAS) in Oxford. Darwin was too ill to participate

in the meeting or in the raucous debate. Thomas Huxley (a Darwin supporter) and Bishop Samuel Wilberforce (a Darwin

detractor) were the debaters but neither walked away successful. Even Robert FitzRoy, whose inclusion of Darwin on the
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Beagle contributed to the theory, stood against the concept and the book that day. The development of the theory continued

for many years beyond the period covered in Origin Story.

Howard Markel is multi-talented. At the University of Michigan, he earned a summa cum laude A.B. in 1982 and a cum laude
M.D in 1986. At Johns Hopkins University School of Medicine and Hospital, he was an intern, resident, and Fellow in General
Pediatrics (1986-1993) and earned a Ph.D. in the History of Medicine, Science, and Technology (1994). He joined the University
of Michigan faculty in 1993. He has at least 10 books and 350 articles to his credit along with numerous contributions to

The Journal of the American Medical Association. His work has earned him numerous grants, honors, and awards. If these
accomplishments weren't enough, he also practiced pediatrics and taught medical history at Johns Hopkins and the University
of Michigan. Origin Story is a credit to his abilities as indicated by the book being selected as an Economist best book of the
year in 2024.
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Upcoming SIMB Meetings
| Aus.2-5, 2025

RAFT® 16 — Recent Advances
in Fermentation Technology

Marriott Myrtle Beach Resort
and Spa at Grande Dunes «
Myrtle Beach, SC

www.simbhgq.org/raft

48th Symposium on
Biomaterials, Fuels and
Chemicals

Astor Crowne Plaza »
New Orleans, LA

www.simbhg.org/sbfc

SIMB Annual Meeting and
Exposition

Marriott Austin Downtown
Austin, TX

www.simbhg.org/annual

Upcoming Industry Meetings

FEB. 18-20, 2026 MAR. 30-31, 2026 NOV. 4-6, 2026

Microbes in Microbiomes

Florida International
University — Biscayne Bay
Campus » North Miami, FL

https:/microbiologysociety.
org/event/society-events-and-

meetings/

Biocatalysis 2026

Biocatalysis &
Biotransformation Congress -
San Francisco, CA

https://biocatalysiscongress.com

International Union of
Microbiological Societies
(ITUMS)

IUMS Biennial Congress 2026 »
Lisbon, Portugal

https://iums.org/iums-congress/

July + August - September 2025
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committee corner

SIMB : : Term :
. Chair Email . Members Staff liason
Committee expires
Annual Meeting 2025 | José Avalos AMProgramChair@simbvolunteer.org | 2025 See Program Committee Online Haley Cox
Archives and 75th Debbie Chadick chadickdebbie@gmail.com 2025 Elisabeth Elder, Kristien Mortelmans, Jennifer Johnson,
Anniversary Erick Vandamme Haley Cox
Audit Committee Debbie Yaver dyaver@naturesfynd.com 2027 Tim Davies, Laura Jarboe Haley Cox
Awards/Honors Jennifer Headman | jennifer.headman@poet.com 2026 Stephanie Gleason, Shawn Nelson, Haley Cox
Thomas Klasson, Rajesh Sani
Corporate Affairs "Steve Van Dien svandien@persephonebiome.com 2025 Jonathan Sheridan, Rob Donofrio, Jennifer Johnson,
Andreas Schirmer" David Babson, Charles Isaac, Amanda Haley Cox
Fischer, Marie Kroeger
Diversity, Equity, and | "Efrain Rodriguez rodriguezoca@wisc.edu 2027 Amanda Godar, Ann Greggory, Haley Cox
Inclusion Ocasio Arren Liu, Cesar Esponiosa, Katilyn
" Niebrugge, Kimia Noroozi, Noel Fong,
Sheena Becker, Soniya Quick
Education and Noel Fong nfong@nucelis.com 2027 Katy Kao, Elizabeth Orchard, Torben Haley Cox
Outreach Bruck, Neal Connors, Mark Blenner,
lan Wheeldon, Laura Jarboe, Benjamin
Philmus, Linnea Fletcher
Elections Kristien Mortelmans | kristien.mortelmans@sri.com 2026 Melanie Mormile Jennifer Johnson
Ethics Committee Thomas Klasson thomas.klasson@usda.gov 2025 Noel Fong, Scott Baker, Susan Bagley Haley Cox
Finance Committee Katy Kao kao.katy@gmail.com 2026 Michael Resch, Rob Donofrio, Mark Haley Cox
Blenner, Ramon Gonzalez, Debbie
Yaver, Dick Baltz
Investment Advisory | Dick Baltz rbaltz923@gmail.com George Garrity Haley Cox
Meeting Sites Haley Cox haley.cox@simbhgq.org - BOD and meeting chairs
Membership- Allen Lee Isl@mit.edu 2025 Jason Boock, Eric Young, Qing Sun, Jennifer Johnson
individual Ryan Tappel, Shuai Qian, Casey Hooker,
Biki Kundu, Efrain Rodriguez-Ocasio
Nominations Ramon Gonzalez ramon@mojiabio.com 2025 Jonathan Sheridan, Tim Davies, Carrie Haley Cox
Eckert, Melanie Mormile, Ben Shen
Placement Sarita Chauhan sarita.chauhan@gea.com 2026 Elisabeth Elder Jennifer Johnson
Planning Elisabeth Elder elisabeth.elder@gsw.edu 2025 Jennifer Headman Haley Cox
Publications Hal Alper halper@che.utexas.edu 2025 Ramon Gonzalez, Kris Rath, Yi Tang, Haley Cox
Ben Shen
JIMB YiTang yitang@g.ucla.edu 2025 JIMB Editors Haley Cox
SIMB News Kris Rath kris.rath.4.0@gmail.com 2027 Kristien Mortelmans, Elisabeth Elder, Katherine Devins
Leo H. Liu
Science Policy and Nigel Mouncey njmouncey@gmail.com 2025 Noel Fong, Michael Resch, Andy Haley Cox
Advocacy Committee Manning, Tae Seok Moon, Thomas
Alexander, Efrain Rodriguez-Ocasio,
Charles Isaac
Presidential Ad Hoc Committees
Student/Postdoc/ Allen Lee Isi@mit.edu 2025 Blake Rasor, Elise Phillips, Efrain Haley Cox
Early-Career Rodriguez-Ocasio, Soniya Quick,
William Gasparrini, Amanda Andrade
Core Topic Areas Aindrila amukhopadhyay@lIbl.gov 2025 Ben Shen, John Evans, Kirsten Haley Cox
Mukhopadhyay Benjamin, Deepti Tanjore, Mark
Blenner, Katy Kao
75th Anniversary Ramon Gonzalez ramon@mojiabio.com 2025 Board of Directors and Archives Haley Cox
Committee
RAFT®16 Chair Daniel Dong Daniel.Dong@dsm.com 2025 See Program Committee Online Haley Cox
Past Chair Kat Allikian kat.allikian@southpacificsera.co.nz 2025
Co-Chair Gisela Nadal Rey GSNR@novonesis.com 2025
SBFC 2026 Chair Rebecca Ong rgongl@mtu.edu 2026 See Program Committee Online Haley Cox
Past chair Ben Woolston b.woolston@northeastern.edu 2026
Nautral Products 2027 Chair TBD 2027 Haley Cox
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