>
YN

AIRFoundry

Artificial Intelligence-driven RNA BioFoundry

Grant Number: DBI — 2400135

Title: Strategic Implementation Plan
Revision number: v.4 (for publication on AIRFoundry website)
Submission Date: September 01, 2026



2. Table of Contents

A OWON -

. Title Page

. Table of Contents

. Mission and Vision Statement
. Roles and Responsibilities

4.1 Senior Participants and Key Personnel
4.2 Committees and Working Groups
4.3 Reporting Procedures

. Scope

5.1 Research
5.1.1 Al and Knowledge Sharing
5.1.2 RNA Synthesis, Discovery and Production
5.1.3 Design and Production of RNA Delivery Vehicles
5.1.4 Alignment of Research Projects with AIRFoundry Goals
5.2 User Access Program
5.3 Knowledge Transfer and Partnerships
5.4 Education and Training

. User Facility

6.1 Design/Outfitting Plans for Future Expansion
6.2 Use Strategies

6.3 Intellectual Property Plan

6.4 Safety

. Education and Training
. Knowledge Sharing

8.1 NSF AIRFoundry Website
8.2 KAIR Platform

8.3 Digital Twin

8.4 Partnerships

. Metrics of Success

9.1 Research

9.2 User Facility

9.3 Education and Training Programs
9.4 Knowledge Sharing and Partnerships

O ©W O©O NO O a AN -

A B DWW WWWWWWDNDNDNDDNDNDNDNDNDNDN-_2 22
- O O ©W 00O P~ WWWO WO NOOOWW-_2 =~0N®~>p



3. Mission and Vision Statement

The vision of the Artificial Intelligence-driven RNA BioFoundry (AIRFoundry) is a revolutionary
RNA technology platform that leverages artificial intelligence to uncover, share, and apply
fundamental design principles of RNA and delivery vehicles. Our mission is to empower the
bioscience community to use and adapt AIRFoundry products and knowledge for basic and
mechanistic science and global challenges.

RNA-based technologies have potential to change the world: their pluripotency to communicate,
store information, produce protein and catalyze chemical transformations make RNAs one of
the most foundational and transformative classes of biomolecules. Many uses and applications
of RNAs have the capacity to catalyze transformative technological advances, broadening their
utility well beyond healthcare. Realization of the “RNA Revolution” is, however, hampered by
critical knowledge and technology gaps: (1) a lack of tools to design, optimize, and synthesize
RNA; (2) incomplete understanding of the relationship between structure and activity of delivery
vehicles such as lipid nanoparticles (LNPs); and (3) challenges in combining knowledge, best
practices, and human expertise to address end-to-end RNA synthesis and delivery. An urgent
need exists for a national infrastructure, i.e., a user-friendly, open-access foundry that
empowers the community to work together, to accelerate advances in research in RNA design,
synthesis, and delivery. Such an infrastructure must also facilitate training of a workforce with
the tools to accelerate discovery.

In the AIRFoundry, Al, trained on large RNA datasets, is exploited and enables experts to
navigate the many decision points for developing RNA and its delivery vehicles. Through new
automation technology developed by the AIRFoundry, high-throughput production and testing of
RNA and delivery vehicle formulations will decrease time to discovery and increase discovery
rate.

Expected outcomes are:

1. a platform to design all elements of RNA molecules and delivery vehicles;

2. nucleation, coalescence, and growth of a network of researchers in academia, industry,
national laboratories, other foundries, and RNA centers to maintain national leadership
in RNA biology and translation;

3. Al-facilitated curation of knowledge and amplification of human insights for the design
and synthesis of RNA and delivery vehicles;

4. development of a U.S.-based workforce fluent in RNA technology.

To achieve these outcomes, we will empower our community with an Al and Knowledge
Sharing ecosystem, engage in cutting-edge research for RNA Synthesis, Discovery and
Production, lead technology development in the Design and Production of RNA Delivery
Vehicles, establish a User Access program, and develop Education and Training programs.
We will employ a phased development strategy that co-develops technological infrastructure
and novel research. Educational initiatives will both utilize and be informed by the technological
advances that are developed.



4. Roles and Responsibilities

4.1 Senior Participants and Key Personnel

vascular biology

Name Org Dept Expertise AirFoundry Role
Daeyeon Lee* Penn CBE Nano/biomanufacturing, Pl, Director, MRG-2, TIG-2
microfluidics (WG2)
Claribel UPR-M CHE Colloids, liquid crystals, Co-PlI, Assoc Director of
Acevedo-Velez*~ interfacial phenomena, Education, TIG-2 (WG2)
biosensor
David Issadore* Penn BE, ESE Microfluidics, diagnostics, Co-PI, Assoc Director of
nanofabrication Research Coordination,
TIG-2 Lead (WG2)
Zachary Ives* Penn CIS Data integration and sharing, [Co-PI, Assoc Director of
data provenance and Knowledge Sharing, MRG-3
trustworthiness Lead (WG3)
Drew Weissman* Penn Medicine mRNA vaccine, lipid Co-PlI, Sr. Assoc Director of
nanoparticles Tech Dev Coordination,
MRG-1, TIG-1 (WG1)
Annie Jeong*~ Penn Managing Director
Benjamin Davis* Penn User Facility Director
Julee Farley~ Penn SOl Education and outreach Education and Outreach
Coordinator
Mohamad-Gabriel CHOP Pathology mMRNA production, ionizable TIG-1 Lead (WG1)
Alameh lipids
Yoseph Barash Penn Genetics, CIS |Machine learning, RNA MRG-1 Lead (WG1)
biogenesis and function
Maribella Domenech |UPR-M CHE Nanoparticles, cell uptake, MRG-2 Lead (WG2)
cytotoxic response
Masoud Soroush Drexel CBE Process modeling (digital twin |TIG-3 Lead (WG3)
development), optimization
and automation
Jacob Gardner Penn CIS Machine learning for scientific |MRG-1 (WG1)
discovery
Sharath Guntuku Penn CIS Al for health, Data Science MRG-3, TIG-3 (WG3)
Hub
Michael Mitchell Penn BE Lipid nanoparticles MRG-2 (WG2)
Vladimir Muzykantov [Penn Pharmacology |Targeted drug delivery, MRG-2 (WG2)




Name Org Dept Expertise AirFoundry Role

Camilo Mora Navarro |UPR-M CHE Tissue-specific lipid MRG-2 (WG2)
nanoparticles

Rodolfo Romafach~ |UPR-M CHEM Pharmaceutical manufacturing, | TIG-3 (WG3), Industry
inline analytics Liaison

Joost Wagenaar Penn Biostat Biomedical data MRG-3, TIG-3 (WG3)
sharing/hosting platform

Sagar Yadavali Infini Nano/microparticle TIG-2 (WG2)

Fluidics manufacturing

Lijun Zhou Penn BBCB Nucleic acid chemistry, MRG-1 (WG1)

non-natural nucleic acids

* Member of Executive Committee; ~Member of Education Committee

4.2 Committees and Working Groups

The organization chart below illustrates our committee and supervisory structure. While
committees (Working Groups, Education, Facility Operation) will be given autonomy to operate
within their purview, center-level decisions will be reviewed by the Executive Committee, with
input by Working Group Leads and the External Advisory Board, as needed.

The Executive Committee will meet bi-weekly; the Education Committee will meet monthly; and
the Working Groups will meet on a bi-weekly or monthly basis, as determined by the Working
Group leads. The External Advisory Board (EAB) will meet at least once per year (twice in Year
1). Ad hoc meetings for the EAB will be convened as necessary.

Working Groups: In-house research will be organized into three Working Groups (WGs) based
on research focus and technology development. Related Multidisciplinary Research Groups
(MRG) and Technology Innovation Groups (TIG) will be combined based on focus area: WG1
focuses on RNA Synthesis, Discovery, and Production (MRG-1, TIG-1); WG2 will research
Design and Production of RNA Delivery Vehicles (MRG-2, TIG-2); and WG3 (MRG-3, TIG-3)
will develop AIRFoundry’s Al and Knowledge Sharing. WG leads are responsible for setting
the direction of each group and ensuring participation. Collaboration within and between groups
is highly encouraged.

Education Committee: The Education committee is responsible for setting the education and
outreach agenda for the AIRFoundry and executing initiatives with the help of AIRFoundry
members.

Facility Operation: This committee is responsible for the establishment, operation and
maintenance of the AIRFoundry user facility and services. They will provide support to users
and act as a bridge between users and AIRFoundry researchers.



4.3 Reporting Procedures

Effective communication and regular reporting are crucial for the successful implementation of
our strategic plan. The following procedures outline how progress will be monitored and
reported across all levels of the center:

Executive Committee (EC) Involvement: Members of the Executive Committee are
deeply integrated into the center's activities, serving as both members and working
group leads. This direct involvement ensures continuous oversight as progress and
issues can be discussed at each bi-weekly EC meeting.

Working Group Lead Representation: Working Group 2 (led by Issadore) and Working
Group 3 (led by Ives) have direct representation on the EC. Working Group 1 leads
(Barash and Alameh) are invited to attend EC meetings on a bi-monthly basis to share
updates and issues.

Quarterly Working Group Updates: To ensure progress aligns with expectations and to
proactively address any issues, all Working Groups are required to submit quarterly
updates. WG integration meetings will be scheduled on an ad-hoc basis as research
and technology develops.

Director's Weekly Meetings: The Director holds weekly meetings with the Managing
Director and User Facility Director. The User Facility Director also maintains regular
contact with various working group members throughout the technology development
and implementation phases.

Monthly All-Hands Meetings: The AIRFoundry hosts monthly all-hands meetings
where all leadership and members, including students, are present. These meetings
serve as a forum for updates and discussion across Working Groups.

External Advisory Board Meetings: The EC and Working Group Leads will meet with
the External Advisory Board (EAB) at least once per year to discuss updates and seek
feedback. Ad hoc meetings will be held as needed.

User Surveys: User surveys will be distributed at least once per year to all past and
current users starting in Year 2 to assess operations and user satisfaction. Users will
also be asked what future services they would like to see offered.
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5. Scope

5.1 Research

Our overall goal, which involves a combination of technology development and research, is an
end-to-end facility that enables users with a therapeutic or scientific need to go from discovery
to RNA+LNP production — where the system learns from validation at each stage and uses this
to (1) build additional knowledge; (2) train and validate the Al tool. We illustrate with the
following module and process diagram for the steps a user would undertake:

Usage + context + outcomes

RNA discovery = optimization - synthesis - validation trains Al tools

Identify . . Identify . r .
Adjust f i i
starter N Optimize B appropriate W jus '?f = Synthesize Z¥ Synthesize N Valld.ate in
RNA RNAs I LNP Synthesis RNA LNP vivo

Data
platform - projects,
data, results

Literature

In the first year, a significant part of the effort has been on Technology Development of the
disparate technologies, such that we can begin to connect from input (from users who must be
recruited) to individual steps and choices, to final output.

Year 1 built individual components across the AlIRFoundry stack; Year 2 started to develop
models as enough data became available; and built the orchestration substrate that lets them
interoperate. Years 3 and beyond are driven by end-to-end tasks based on the science
AIRFoundry actually targets.

WG-1 WG-2 Human WG-1 RNA Inst 2 RNA Inst =
KAIR BayesOpt Dig Twin (Y2) expanded expanded with IF
Identify . Identify . . .
Adjust for i i
starter Optimize |- appropriate W ) = Synthesize @ Synthesize TN Vallc!ate in
RNA RMNAs LNP Synthesis LNP vivo

ﬁ = Develop capabilities to ingest data,
5 identify what context we need to add
ata

platform - projects,
data, results




Below we outline internal research projects in order of priority to AIRFoundry’s mission. All
projects will be pursued as long as sufficient funding is available, and progress and continuation
of projects will be evaluated at least yearly (see Section 12.2 for review process).

5.1.1 Al and Knowledge Sharing
The overall Al components are organized into four layers:

1. Knowledge substrate. The literature- and data-derived knowledge graph, its extraction
models, and the retrieval and multi-step reasoning engines over it.

2. Design and optimization models. The in-house predictive and generative models for
RNA and LNP design contributed by WG-1 and WG-2, served through a common
contract so KAIR can call them.

3. Orchestration and the human in the loop. The typed planner, executor, provenance
system, and feedback-learning machinery that compose Layers A and B into workflows a
scientist can steer.

4. Platform. With 107 tools, we incorporated external web, paper, and database search;
NCBI and other databases; state of the art protein and sequence optimization;
team-developed ASO tools; and tools for sending requests to and reading data from the
user facility. We have a production endpoint at https://kair-agent.app.

Finally, in Year 3 we prioritize end-to-end AIRFoundry operation and validation with KAIR
orchestration. The Al tools must manage closed-loop synthesis via the User Facility, do
validation and training via user assay data uploads..

Goal KAIR-1. A community-scale knowledge substrate for RNA and LNP design (lves,
Gardner, Wagenaar)

Assay and QC data generated inside AIRFoundry (even as RNA and LNP throughput is
increased by several orders of magnitude) is too sparse to train full Al models from scratch. Our
strategy is to use knowledge extracted from the literature as the prior, and facility data as
additional fine-tuning and validation data. This layer also enables complex reasoning and
grounds every KAIR recommendation in citable evidence.

1. KAIR-KG snapshotted as a versioned, provenance-preserving knowledge graph with
per-fact provenance, on a release cadence beginning Year 3; extraction error held at or
below the current ~5% as scale grows, verified by blinded audit of each release.

2. Labeled training sets derived from the graph delivered to the WG-1 and WG-2 model
owners, as well as available data on validation; each demonstrating measurable benefit
over the owner's literature-free baseline.

3. Retrieval and multi-step reasoning achieve state of the art scores on public benchmarks
(SemBench, NFCorpus, PubMedQA, SciFact, StaRK, LAB-Bench), with a differentiator
being accuracy at substantially lower latency; along with data provenance and
regularized task plans.

4. User-study-based validation that literature search for virus strains and antigens returns
answers at a quality that meets or exceeds the results of comparable public databases
and search tools.

Goal KAIR-2. Reproducible orchestration that learns from experts (lves)
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https://kair-agent.app

A research assistant that answers the same question differently each time is not usable for
publishable science, and one that cannot absorb an expert's correction makes every user
re-teach it from scratch. These two properties — determinism and cheap feedback incorporation
— are what distinguish KAIR from a chat front-end, and Year 3 makes both measurable.

1. Plan stability. Paraphrased versions of the same request should yield the same plan.
Target: 290% of paraphrase sets produce an identical tool set and execution graph by
end of Year 3.

2. Reproducibility. Re-executing a recorded request with pinned tool and model versions
reproduces the same output specification in 295% of cases.

3. Learning from feedback. KAIR with user feedback will become operational in Year 3:
users can comment on, re-rank, delete, edit, or insert any element of a result, and the
correction propagates through provenance to dependent results and to a persistent
lab-level preference memory. Target: in 270% of sessions where an expert flags an
incorrect result, the corrected result improves on blinded expert rating; incorporation cost
stays within a few percent of full re-evaluation.

4. Tool scale-up. Growth from 107 toward ~150 registered tools and =7 validated task
domains, with every tool carrying a schema, a version, and an automated contract test.
To avoid LLM unreliability, the agentic framework will need to sub-select candidate tools
based on the task.

Goal KAIR-3. In-house design models, served inside KAIR (Barash, Gardner, Issadore,
Soroush, with lves)

The site visit team correctly observed that AIRFoundry's own models were being developed
alongside, rather than inside, the KAIR orchestrator. Our emphasis will now be on full integration
and use of these tools within the KAIR orchestrator.

Model Owner (WG) Data and comparator Year 3 milestone
KAIR planner, lves (WG-3) Task traces and provenance; Plan stability 290%;
executor, and compared to prior agentic planners = determinism 2=95%; feedback

feedback engine

UTR-Opt

Barash, Alameh,

and to full re-evaluation

Penn 5' UTR high-throughput variant

shipped and user-tested

Served in KAIR; correlated with

Pardi (WG-1) assay plus extracted UTR facts; held-out assay; used in E2E-1
compared to standard HBB UTRs
and vendor pipelines
ASO design suite Barash (WG-1) Tissue RNA-seq and published plus = Served in KAIR; scored by
(MAJIQ, TrAPA, in-house validated ASO sets; EZ2E-3; wet-lab targets fixed
G4mer) compared to random tiling and
accessibility-only design
LNP-Formulate Gardner, HTFS screening rounds (21,000 Served in KAIR; scored by
Issadore, formulations/iteration) plus Stunner E2E-2 on held-out screening
Mitchell, Lee QC and extracted tropism facts; rounds
(WG-2) compared to random sampling,

10
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IVT Digital Twin @ Soroush (WG-3), Mechanistic model fine-tuned on Callable from KAIR;
surrogate with WG-1 AIRFoundry IVT runs; its prediction of = pre-screens  constructs  for

optimal IVT conditions are compared = synthesizability and optimality
to operator heuristics in E2E-1

Goal KAIR-4. Preliminary closed-loop validation (lves, Davis, Wagenaar, Issadore)
AIRFoundry tasks will typically involve in vivo validation, biosafety review, and RNA/LNP
handling — all of which benefit from human execution and judgment. We commit to a closed-loop
process that avoids a human retyping data, and where any human gates are logged. Alongside
this, KAIR will become the “front door” to the AIRFoundry.

1.

Executable synthesis specifications. KAIR emits IVT specifications, Hamilton
worklists, and HTFS run files that execute without manual editing; we will continue to
refine these with the User Facility Director.

Automatic return of data. Stunner, NTX, plate-reader, and flow data already ingest into
KAIR and Pennsieve. We will fully adopt this as standard practices, for 295% of runs by
end of Year 3.

Improve percentage of work that is automated. Fraction of design—make—test—learn
steps in the flagship campaign executed without manual data interaction: 280% in Year
3, 295% in Year 4. Human approval gates remain by design and are logged with
approver and rationale.

Digital Twin in the loop. The IVT Digital Twin becomes a callable KAIR tool returning
predicted yield, capping efficiency, and confidence, used to pre-screen candidate
constructs for synthesizability before they reach the bench — the concrete
decision-support role the site visit asked us to demonstrate or de-scope.

Scale and responsiveness. 100 concurrent users sustained on Penn's PARCC cluster;
mean interactive task under 5 minutes with asynchronous notification for long-running
work; substantial reduction in cost per task; 299% availability of the production endpoint.

End-to-end validation: AIRFoundry-Bench

We propose three end-to-end benchmark cases to judge whether the composition of outputs
from optimization and ranking tools produces candidates with a high rate of success, for various
tasks. We adopt 3 principles:

1.
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Science-driven tasks, where two are seeded from actual use cases being served by the
AIRFoundry, the RNA Institute, or studies within the AIRFoundry team’s collaborative
network.

Digital and physical tiers. We will begin with a retrospective tier that evaluates and
refines results from a frozen literature index, and frozen tool versions; then follow up with
synthesis and in vitro validation.

Expert baseline. For a subset of the tasks, we will have domain experts produce
reference solutions for blinded comparison.



Benchmark

E2E-1
AIRFoundry-Vax

E2E-2
AIRFoundry-LNP

E2E-3
AIRFoundry-ASO

Task

Given a pathogen and host organism, produce
ranked antigen candidates with evidence, a
host-optimized coding sequence, selected
UTRs, and a synthesis-ready specification.
~10 veterinary pathogen—host pairs.

Closed-loop, automated LNP Library
generation (see Section 6.1.3, Goal 1) for NK
cell delivery using new microfluidics devices.

Given a gene, a desired splicing or expression
outcome, and a target tissue, produce ranked
ASO candidates with walk position, chemistry,
mechanistic rationale, and off-target screen.
~25 targets, including Barash-lab validated sets
absent from the public literature.

Platform Milestones

Success measures

Antigen recall against expert-curated
reference sets; grounding of cited
evidence; codon-optimization quality
(CAl and folding) against
LinearDesign, CodonTransformer,
vendor, and in-house pipelines;
specification executes unedited.

At least a five-fold expansion of LNP
library with new, experimentally
validated candidate formulations.

Proposed candidates validated
experimentally by the Barash Lab.

The measures above concern scientific quality. The following milestones concern whether KAIR
can serve a national user community reliably and affordably. Automated measures are collected
continuously; user-facing measures come from an IRB-approved study (application submitted in
Year 2, approval expected early in Year 3).

Dimension Measure Year 3 Year 4-5

Concurrency Sustained concurrent active users on 100 250
PARCC without material latency
degradation

Task latency Mean interactive task completion; long <5 min <3 min
tasks dispatched asynchronously with
notification

Plan stability Paraphrased requests yielding an 290% 295%
identical plan

Reproducibility Identical output specification on 295% 299%
re-execution with pinned versions

Answer relevance Information requests whose top-10 280% 288%
results contain an expert-rated relevant
answer (user study)

Feedback efficacy Sessions where an expert-flagged error 270% 280%

improves after correction (user study)

12



5.1.2 RNA Synthesis, Discovery and Production

Goal 1. RNA splicing prediction and sequence design. For Al design for RNA and to identify
regulatory elements that can be targeted by antisense oligonucleotides (ASO). (Barash,
Gardner, Hu, Gazzara)

Anticipated outcomes:

1. Create a trained model with a matching web-tool that researchers can run predictions for
tissue specific RNA splicing outcome and/or design RNA sequence for specific splicing
outcome.

2. Make the above model available via KAIR to enable effective design of ASO for
modulating gene expression and/or isoforms via RNA splicing.

Goal 2. Prediction of UTR regulatory elements and sequence design. Identify/design regulatory
elements affecting RNA stability, translatability, and cell specificity. Current focus is on 5’ UTR.
This project involves “Al in the loop” iterating between Al prediction/design and experimental
testing. It will be applied for tasks such as RNA vaccine and therapeutics optimization (e.g.
targeting by ASO to affect downstream gene expression). (Barash, Weissman, Alameh, Hand,
Gardner, Mendoza, Gazzara)

Anticipated outcomes:

1. Create a collection of latest algorithms (in house + others’) and datasets for mRNA
design for benchmarking existing and new algorithms we develop for RNA and RRE
design/optimization/targeting.

2. Employ the above in KAIR for designing ASO for targeting RRE in 5 UTRs,

3. A high-throughput assay that can measure the effect of single nucleotide variants in the
5" UTR on downstream gene translation.

4. Identify via the above KAIR’s design ability UTR RNA Regulatory Elements (RRE) that
can be targeted by ASO to modulate the downstream gene’s expression up/down, test at
least 3 of those with ASO experimentally.

5. Extend the above assay once it is fully working to join & UTR + CDA + 3’ UTR and
assess these against existing data/designs from the Weissman and Alameh labs.

6. Use 1-3 above to develop next-generation RNA prediction+design algorithms with ML in
the loop based on Bayesian Optimization.

Goal 3. Effects of 2'-O-methyl, 2'-Fluoro and 3'-Amino modification on mRNA stability,
translation efficiency and LNP escape. This will help to improve the efficiency of RNA-LNP in
biological research. (Zhou, Liu, Nakayama, Li, Alameh)

Anticipated outcomes:
1. Create a new platform for mRNA-LNP production with chemical modifications in the
desired region.

5.1.3 Design and Production of RNA Delivery Vehicles
Goal 1.* Develop an Al-guided, closed-loop platform for discovery of LNP formulations for NK
cell delivery. (Issadore, Gardner, Mitchell, Sheppard)

Anticipated outcomes:
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Demonstration of iterative KAIR-guided design, high-throughput production, and
biological screening of LNP formulations for efficient delivery to NK cells.

Integration of experimental screening data and literature-derived knowledge into
active-learning workflows that propose successive generations of lipid chemistries and
formulation conditions.

Quantitative demonstration that Al-guided formulation selection improves experimental
search efficiency compared with baseline approaches such as random or
expert-designed screening.

Development of an automated, traceable LNP screening workflow that minimizes errors
in sample handling, barcoding, processing, and data linkage while enabling generation
of large standardized formulation—biological response datasets.

Identification of promising NK-targeting LNP formulations for subsequent in vivo
evaluation and development toward CAR-NK cell therapy.

Goal 2. In situ purification of LNP formulation. (Lee and Issadore)

Anticipated outcomes:

Development of a continuous, scalable microfluidic purification system that effectively
removes ethanol and unbound lipids from LNP formulations, improving reproducibility
and reducing processing time compared to batch purification methods.

Demonstration of electrophoretic separation-based LNP fractionation based on zeta
potential, enabling better control over LNP subpopulations and ensuring consistent
physicochemical properties across production batches.

Goal 3. Fouling-free operation of microfluidic mixers for LNP formulations. (Issadore and Lee)

Anticipated outcomes:

Development of a stable, shear-resistant TLLS coating that effectively prevents lipid
fouling in ethanol-rich microfluidic environments without requiring replenishment.
Demonstration of long-term anti-fouling performance in continuous LNP production,
improving chip lifespan and process reproducibility.

Validation of a scalable, anti-fouling microfluidic system for in-line LNP manufacturing,
reducing downtime and improving therapeutic production consistency.

Goal 4. Design liquid crystal droplet-based optical sensors for endotoxin detection during
RNA-LNP production. (Acevedo, Lee)

—_—

Anticipated outcomes:

Design a nanoparticle-protected LC droplet-based sensor to detect endotoxin.

Design a microfluidic platform for endotoxin detection using nanoparticle- protected LC
droplets.

Proof of concept of in-line microfluidic technology for endotoxin detection at different
stages of the RNA and LNP production.

Goal 5. Uncovering the effect of aromatic groups within ionizable lipids, using novel microfluidic
mixing methods. (Mitchell, Issadore)

14
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1. lonizable lipids are able to be synthesized using a three step synthesis scheme.

2. LNPs will be screened in vivo, revealing liver-tropic and immune-silent mRNA
formulations

3. Top-performing LNPs will be screened in a repeat dosing scheme to reveal formulations
that can effectively be redosed with minimal inflammation

Goal 6. Advance LNP Formulations to Investigate and Leverage Tissue-Specific Biological
Cues (Mora, Domenech, Gardner, Lee)

Anticipated Outcomes:

1. Develop standardized methods for EV isolation from diverse sources (e.g., mammalian
tissues and plants) for enhanced yield and cargo integrity preservation.

2. Define a functional application of plant-derived EVs in tissue repair.

Omic data set of EVs from selected sources

4. Proof of concept demonstration of enhanced LNP delivery via integration of selected
protein/lipid candidates integrated into LNP systems

w

* The NK cell delivery project (Goal 1) will serve as one of AIRFoundry's primary use cases for
evaluating our continually improving integration of the center's Al and experimental capabilities.
This project builds directly on a pilot closed loop campaign. In that campaign, our Al model
proposed an initial set of 1,000 LNP formulations for delivery to natural killer (NK) cells outside
the body. NK cells are a notoriously difficult to transfect cell type relevant to Chimeric Antigen
Receptor NK (CAR NK) cell therapy. That first round was screened experimentally. The resulting
dataset was then used to propose a second round of formulations, including ionizable lipid
chemistries not present in the original library. Year 3 will extend this proof of concept into a full,
iterative, KAIR driven discovery effort that serves as a quantitatively benchmarked test of the
AIRFoundry workflow.

Year 3 milestones will include three things. First, completion of iterative KAIR informed LNP
design and screening cycles at scale. This will use our hybrid robotic and very large scale
microfluidic integration (VLSMI) chip automated platform to generate on the order of 10,000
chemically and stoichiometrically distinct, individually barcoded formulations per hour. This
draws on existing libraries of hundreds of unique ionizable lipids, alongside generative
prediction and evaluation of novel lipid chemistries proposed by the model. Second,
incorporation of resulting experimental data, together with Al distilled reading of the published
formulation literature, into subsequent rounds of formulation selection via active learning. One
example of this is Bayesian optimization over the composition and processing parameter space.
Third, a quantitative assessment of whether literature aware, Al guided selection improves the
efficiency of experimental search. This will be measured, for example, as hit rate or number of
experiments required to reach a target transfection efficiency relative to appropriate baseline
approaches, such as random selection or expert designed screens drawn from the same lipid
libraries.

This study will result in a validated closed loop platform. It will autonomously propose,
synthesize, and evaluate successive generations of LNP formulations, with each iteration
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improving model performance and reducing uncertainty. The result will be a standardized
dataset of 10° to 10" paired formulation and biological measurements spanning diverse lipid
chemistries. As part of this work we will improve the automation of our system, both upstream
and downstream of our LIBRIS chip, to achieve the throughput necessary for the automated self
driving discovery described above. Our LNP screening workflow depends on maintaining an
accurate link between each formulation's chemical identity and its biological performance. The
greatest sources of error are not the microfluidic formulation process itself. They are the manual
plate handling operations that surround it, including plate transfers, sample tracking, sealing and
incubation, magnetic bead cleanup, and sequencing library preparation. These steps are
susceptible to volume inaccuracies, contamination between samples, tracking errors,
evaporation artifacts, variable barcode recovery, and pooling or normalization mistakes. Such
errors do more than increase experimental noise. They can distort biological enrichment signals,
obscure true structure function relationships, and break the metadata chain connecting
formulations to outcomes. At the scale of our platform, even infrequent errors accumulate
across hundreds of plates and can introduce substantial systematic bias. We will improve
automation by addressing each of these sources of error, together creating an integrated
automation layer around our existing LNP screening platform.

The project will provide an application relevant test of how effectively AIRFoundry's
computational, high throughput formulation, and biological screening capabilities function
together as an integrated workflow. This spans everything from formulation generation, through
laying the groundwork for DNA barcoded readout, to expanding this work to in vivo
biodistribution screening, to model retraining. Promising formulations identified through this NK
cell loop are intended to advance to evaluation in living systems, in collaboration with CAR
therapy partners in Neil C. Sheppard's lab, and compared against established benchmark
formulations.

5.1.4 Alignment of Research Projects with AIRFoundry Goals
The table below lists the AIRFoundry research projects by principal investigator and how they
align with AIRFoundry goals.

Claribel Acevedo-Vélez

Research Focus: Developing a liquid crystal (LC)-based optical sensing platform capable of
real-time endotoxin detection during RNA/lipid nanoparticle (LNP) manufacturing.

Alignment with Center Goals: This platform provides a rapid, label-free approach for
monitoring contaminants during formulation processes, supporting the center's efforts to
improve quality control in RNA biomanufacturing to decrease costs and increase throughput.

Mohamad-Gabriel Alameh

Research Focus: Collaborates with User Facility Director and InfiniFluidics to characterize
the composition of LNPs made via HTFS

Alignment with Center Goals: Enables rapid, reliable scaling of RNA-LNP constructs
required to support closed-loop experimental validation and biofoundry workflows.

Yoseph Barash
16
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Research Focus: Leads RNA design initiatives (MRG-1), specializing in machine learning
algorithms for ASO design via RNA secondary structure prediction and computational design.
Alignment with Center Goals: Drives the computational foundation of the center by supplying
predictive models to optimize custom ASO sequences prior to synthesis.

Maribella Domenech

Research Focus: Develops a platform for engineering MSC-derived extracellular vesicles
with enhanced therapeutic potency and defined molecular characteristics.

Alignment with Center Goals: This work helps the center identify biologically inspired EV
surface ligands responsible for immune-cell recognition, informing the rational design of
targeted lipid nanoparticles.

Jacob Gardner

Research Focus: Focuses on machine learning for scientific discovery, developing agentic
search, Bayesian optimization and active learning frameworks.

Alignment with Center Goals: The tools that Gardner develops serve as the decision-making
engine for the center's closed loop by algorithmically selecting formulations, and in closed
loop discovery workflows the optimal next experiments, and is core to efforts to develop
high-throughput automated LNP discovery platforms.

David Issadore

Research Focus: Develops high-throughput microfluidics that generate LNP formulations for
biological evaluation, creating a closed, Al-in-the-loop discovery engine for novel
formulations. On-chip downstream processing of LNP (buffer exchange and ethanol
removal).

Alignment with Center Goals: Provides the microfluidic technology central to the center's
LNP discovery work. Also develops LNP manufacturing technology to scale up discovered
formulations for larger-scale use by center users.

Zachary G. Ives

Research Focus: Leads data integration, agentic workflow execution, and open knowledge
platforms, focusing on scalable agentic data engineering, data provenance, FAIR data
management, and FAIR knowledge-sharing ecosystems.

Alignment with Center Goals: Ensures all experimental and computational data generated
across the center is seamlessly integrated, tracked, and democratized. Oversees the
integrative platform that orchestrates the process from therapeutics background research to
discovery to RNA+LNP synthesis, plus closed-loop importing of assay results.

Daeyeon Lee

Research Focus: Leads biofoundry integration, microfluidic manufacturing, RNA and LNP
design for plants, and overall center operations.

Alignment with Center Goals: His research is key to the microfluidic generation of LNPs for
both manufacturing and discovery. In particular, Al-driven design of LNPs for plant delivery,
UTR optimization for plant and room temperature preservation of RNA align with expanding
the application of RNA into non-biomedical areas.
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Michael Mitchell

Research Focus: Focuses on lipid chemistry and lipid nanoparticle design tailored for
targeted in vivo delivery and tissue-specific RNA delivery.

Alignment with Center Goals: Expands the center's Al-based design of functional delivery
vehicles by establishing structural design rules for targeted delivery.

Camilo Mora

Research Focus: Study tissue-specific and selected plant-derived extracellular vesicles
(EVs) to identify bioactive proteins and cargo that influence mammary-cell uptake, signaling,
and phenotype.

Alignment with Center Goals: A proteomic approach from naturally occurring tissue specific
EVs will provide foundation transmembrane protein decoration to feed the AlIRfoundry with
key proteinic targets to enhance LNP engineering. Characterized plant-derived EVs will be
evaluated as bioactive cargos for LNP—EV hybrid formulations designed to enhance EV
stability, cellular uptake, and functional delivery.

Vladimir Muzykantov
Research Focus: The Muzykantov lab studies targeting for LNP-based drug delivery, using

isotope-labeled nanoparticle tracing in animal models (PECAM-targeted vs. IgG-coated
controls) to characterize pharmacokinetics and biodistribution across a decades-deep
experimental archive.

Alignment with Center Goals: The development of a pipeline to supply the center's Al/ML
pipeline with a uniquely large, quantitatively consistent dataset of nanoparticle targeting
behavior, enabling predictive modeling of how particle design parameters (size, rigidity,
affinity, surface charge) govern in vivo delivery.

Masoud Soroush

Research Focus: Leads IVT digital twin development.

Alignment with Center Goals: Provides the algorithmic control systems, utilizing digital twins,
necessary to develop and control an RNA generation process that reliably integrates into the
KAIR platform.

Drew Weissman

Research Focus: Directs mRNA design, modifications, chemical synthesis, and downstream
immunological evaluation for therapeutic and vaccine applications.

Alignment with Center Goals: His research improves the RNA constructs synthesized within
the center, enabling them to meet an expanding set of applications with high standards for
potency, stability, and safety.

Sagar Yadavali

Research Focus: Focuses on microfluidic device fabrication, micro-scale fluid dynamics, and
scalable, high-throughput LNP manufacturing hardware.

Alignment with Center Goals: Strengthens hardware automation capabilities by ensuring
robust, reproducible manufacturing scaling, LNP formulation development, and discovery.



Lijun Zhou

Research Focus: Develops new nucleic acid chemistry, chemical modifications, and
optimization of mMRNA structural stability.

Alignment with Center Goals: Supplies optimized RNA chemistry inputs into the
computational-experimental loop to maximize therapeutic delivery efficiency.

5.2 User Access Program

Overview. Most AIRFoundry users will use one of two access modes for services: either 1) the
service request model, where the user uses an online ordering platform to request RNA and/or
LNPs produced by AIRFoundry staff, or 2) the user facility model, where the user books
equipment time, and operates AIRFoundry equipment under staff supervision. To access the
user facility, prospective users will be qualified by an internal training program run by the User
Facility Director prior to granting access to equipment. AIRFoundry will commit to maintaining a
central portal for both access modes, in addition to the training program. The details of user
facility operations, including an outline for which services will and will not be available for
outside users, are elaborated in Section 8.

Goal 1. Promote frictionless access to AIRFoundry services.

Research teams interested in AIRFoundry services should be able to obtain information or
make service requests quickly and easily. To this end, a user facility access program will be
introduced by the end of Year 2, which will include a central portal for users to make service
requests and book user facility time. The user access program will also include training modules
to certify prospective user facility users, which will be planned and managed by the User Facility
Director. AIRFoundry technical staff who work adjacent to the user facility will be instructed to
answer questions as necessary, and to assist users in the handoff of research material. If
necessary, a dedicated User Specialist and/or User Assistance Specialist may be hired (see
Section 8.6). The User Facility Director will maintain regular office hours.

Goal 2. Attract investigators outside R1 academic institutions.

The precursor facility to AIRFoundry, the mRNA Core for Targeted Nanomedicine, emerged to
serve a network of academic laboratories in the University of Pennsylvania. As research activity
in the LNP field increases in allied and even distant fields, a broader base of users becomes
attainable. In particular, AIRFoundry seeks to attract service requests and collaboration from
investigators outside the R1 academic institutions that formed its core client base. In particular,
this includes private sector users and academic users with priorities outside human vaccines
and therapeutics (such as at teaching institutions, or veterinary and agricultural colleges). The
User Facility Director and Managing Director, in consultation with the Executive Committee,
EAB, and Industry Liaison will develop a promotional strategy to achieve this end. Attendance at
industry conferences starting in Year 2 will be a core part of promoting AIRFoundry.
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5.3 Knowledge Transfer and Partnerships

Overview. The KAIR platform (described in 6.1), will be our primary knowledge transfer
platform, aimed at accelerating researchers’ introduction to and use of RNA technology, and
streamlining user interactions with the AIRFoundry. In addition to the KAIR platform, we will
maintain a website, updated at least quarterly, for current and potential users. For AIRFoundry
members, we will host monthly seminars (hybrid format) and disseminate our services and
research at conferences and talks to industry and academic audiences.

Goal 1. Establish Industrial Partnerships and Consortium (Emerging Corporate Alliances
Program (ECAP)).
Anticipated Outcomes:
1. Starting in Year 3, ECAP members will contribute financially to the AIRFoundry and
collaborate with AIRFoundry members.
2. ECAP companies will engage in AlIRFoundry member meetings to learn about
cutting-edge research.
3. ECAP companies will have a recruitment pipeline for new talent through early and
regular contact with trainees of the AIRFoundry and participating institutions.

Goal 2. Commercialization of AIRFoundry-related IP.
Anticipated Outcomes:
1. AIRFoundry will be a highly deployable system that can be replicated at other locations,
demonstrated by the installation of an LNP formulation unit at UPR-M in Year 5.
2. Revenue from such licensing activities will be distributed in accordance with each
institution's policies for licensing income, of which a portion can be used to further
support the research activities of such institutions, including the AIRFoundry.

5.4 Education and Training

Overview. These goals were updated as a result of the goal discovery process and the creation
of the theory of change, which were based on AIRFoundry stakeholder input.

Goal 1. Provide RNA, LNP, and Al training and outreach for AIRFoundry users and students
(from high school to graduate levels) to expose students to Al and RNA technology, and to
develop a highly skilled STEM workforce with the expertise to advance RNA synthesis and
delivery.

Anticipated Outcomes.

1. Increased exposure to and interest in RNA, LNP, and Al research for pre-college
students.

2. Increased STEM retention: undergraduates and graduate students enroll in related
graduate programs and continue in STEM careers.

3. Increased knowledge about RNA, LNP, and Al research, relevant skills, and potential
career path and professional opportunities.
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Goal 2. Provide training, education and opportunities to engage with RNA technology and LNP
delivery systems to researchers in fields outside of vaccine and human therapeutics, such as
basic sciences, plant biology, animal health, and biotechnology.

Anticipated Outcomes.

1. Increased use of RNA technology across different fields of science and engineering,
demonstrated by an increased user base for AIRFoundry and proposals in a wide range
of fields.
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6. User Facility

Introduction. AIRFoundry will maintain a facility for both AIRFoundry staff to produce RNA and
LNPs, and for qualified outside researchers to access our RNA and LNP production services
directly. The facility will have a centralized portal for equipment reservation and booking, which
is integrated into KAIR, and at least one on-site staff member to supervise operations. The
facility will be located in the One UCity 2nd floor AIRFoundry suite. The shared space of
AIRFoundry staff and outside users is intended to give facility users access to technical staff if
necessary, and assist in supervision.

The equipment and services made available in the user facility will focus on the production
steps of RNA and LNPs. Automation in liquid-handling will be prioritized; for example, users will
select programs for in vitro transcription (IVT) with customizable fields for nucleotide
composition and transcript length. Likewise, users are intended to carry out LNP formulation
with access to the high-throughput formulation instrument’s user interface, but minimal
manipulation of the equipment itself. Separate user-accessible workstations for IVT and LNP
formulation will be maintained, with access to shared refrigerator and freezer space, and clear
instructions on what is and is not expected of outside users.

Facility users will be allowed to directly conduct a limited subset of services available through
AIRFoundry. Certain steps of production, such as mouse macrophage IFN assay for mRNA QC,
will instead be conducted by experienced and trained staff due to practical concerns about
outside users operating sensitive equipment such as biosafety cabinets. Likewise, most LNP
downstream processing, such as buffer exchange, will not be carried out by users directly in the
AIRFoundry facility. This division of work between outside users and dedicated staff will require
close coordination by staff, and the User Facility Director will set and change policies as
necessary to ensure smooth operation.

6.1 Design/Outfitting Plans for Future Expansion

Critical infrastructure of AIRFoundry facility. The critical infrastructure of AIRFoundry’s
facility is the equipment used for RNA and LNP production and quality analysis, as well as the
standard supporting equipment of a molecular biology lab (-80°C and -20°C freezers,
refrigerators, sharps waste disposal, flammable chemical storage, etc). Core equipment for DNA
plasmid synthesis will be added in Year 3 (MerMaid 192E DNA synthesizer). Core equipment for
RNA production are pipettes, thermoshakers, benchtop centrifuges, mini-centrifuges, gel
electrophoresis equipment, tissue culture equipment (biosafety cabinet and incubators),
chemiluminescence imaging system, orbital shakers, luminometer, and related disposables.
Core equipment for LNP production are LNP formulation systems, 15mL- and 50mL-capacity
benchtop centrifuges, LNP characterization machines, and related disposables. The
AIRFoundry facility plan does not include an animal facility.

Plan for AIRFoundry facility layout and plan for expansion. The AIRFoundry facility will
contain both lab space for staff and users, and desk space for staff. The lab space is currently
anticipated to have three workstations for staff to carry out RNA and LNP production. Specific
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equipment and infrastructure will be given dedicated rooms or bench space: tissue culture will
be carried out in a room separate from RNA and LNP work, and the high-throughput LNP
formulation system may be given a separate room if instrument designers decide isolation is
necessary for proper system functioning.

The AIRFoundry facility, including outside user-accessible areas, will be on the 2nd floor of One
UCity Square, and will complete construction in late summer 2025. Additional space on the 4th
floor of the same building, currently used by the precursor mRNA Core facility (RNA Institute’s
Engineered mMRNA and Targeted Nanomedicine Core), is expected to be available to house
equipment should the user base expand beyond the capacity of AIRFoundry’s dedicated space.
Should the 4th floor space become unavailable, or if a higher-than-anticipated user base makes
it necessary to expand beyond One UCity, the User Facility Director will contact university
administration to develop an alternative plan for expansion.

New technologies within the AIRFoundry User Facility.
e High Throughput Lipid Nanoparticle Formulation Screening (HTFS) development
o InfiniFluidics (in-house HTFS development)
m Parallel (HTFS) designs (August 2026).
m Integrated flow sensors with pressure regulators.
m Developed control loops for sensors and regulators, to precisely vary the
independent flow rates.
m Fabricate S-HTFS chips and quantity the system specs to generate RNA
LNP formulations.
m Develop capability to independently vary lipid stock solutions and RNA
buffers to make cocktail RNA LNP formulations.
o LIBRIS (in-house high-throughput LNP library generator)
m In-house development of LNP library generation system by the Issadore
and Mitchell Labs
m Install a unit at AIRFoundry to test its capabilities and validate its function
as a part of the WG-2 technology innovation and integration
e Integrated HARPP development (high-throughput in vitro transcription of RNA)
o Hamilton STAR liquid-handling robot has been installed and commissioned by
engineer:
m Scripts and protocols on site.
m  Awaiting training of AIRFoundry staff.
o Validation of a T7 RNA polymerase product which produces low or no dsRNA,
eliminating need for labor-intensive post-IVT mRNA purification.
e Digital Twin, as a virtual replica of the following four manufacturing steps:
In-vitro transcription
Post-transcription purification
Lipid nanoparticle (LNP) formation
LNP post-processing

o

o O O

Adoption of New Technologies. We will continue to recruit new technologies to enhance our
capabilities for user engagement. A typical decision-making process for the selection and
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adoption of new technologies will rely on a community-based, bottom-up approach. The Facility
Director will be in charge of organizing a demo of identified technologies in collaboration with
the vendor and the investigators in and outside AIRFoundry (including trainees). Participants’
feedback will be collected through a survey and direct communications with researchers with
domain expertise. The Facility Director will summarize the findings and make a recommendation
to the Executive Committee, who will then discuss the alignment of the potential capabilities with
the mission of AIRFoundry and make a final decision. We will also utilize responses from user
surveys and discussions with the External Advisory Board to ensure that any new technologies
adopted will meet users’ needs. We will collaborate with other organizations, centers and
institutes to explore possibilities of jointly acquiring these technologies.

Ongoing Development of User Services. AIRFoundry production capacity is planned to scale
with improving technology and growing user base. When appropriate, we will revise user
services to reflect these changes in the facility operations. For example, advancing automation
and next-generation systems will increase the availability of mRNA synthesis and LNP
formulation equipment for non-revenue purposes such as educational programs.

Scale of Operations. Automation of various RNA and LNP production steps, including quality
analysis, will increase the productive capacity of AIRFoundry over time. Past (Year 1-2) capacity
was calculated using the production metrics of the mRNA Core of the Penn Institute for RNA
Innovation, which was incorporated into AIRFoundry at the end of Year 1. Note that full use of
productive capacity in Years 2-5 will depend on concomitant growth of AIRFoundry’s user base
and expected technology advancement; these estimates are subject to change.

Year RNA LNP . Comment
formulation
Year 1 50mg / 20mg / month | Baseline capacity of RNA Institute's mRNA Core prior to
month incorporation into AIRFoundry.
Year 2 150mg / 60mg / month | Increase reflects 1) commissioning of liquid-handling
month robot for IVT, 2) dsRNA-free T7 RNA polymerase, and 3)
automated LNP characterization.
Year 3+ 250mg / 200mg / month | Increase LNP yields above mRNA Core’s 50% baseline
month standard; High-throughput (multiplex) LNP formulation
begins, in addition to in-house DNA plasmid synthesis.

Projections for scaling up production were prepared by quantifying the impact of individual
improvements to productive capacity, such as automation of LNP characterization or automation
of IVT, and assuming consistent staffing. Production targets have been reached for Year 2, with
implementation of dsRNA-free T7 RNA polymerase extending into Year 3. As of the end of Year
2, in-house plasmid DNA synthesis has been added for Year 3 goals. In-house plasmid
production is expected to greatly lower the financial barrier to entry for RNA and RNA-LNP
requests, in particular for larger-scale screening projects anticipated due to new high-throughput
RNA and RNA-LNP production capabilities.
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The benefits of automation to RNA and RNA-LNP production depend on the type of production
request: In most cases, efficiency gains from automation are smaller for requests involving small
amounts of many different constructs (“screening” type requests) and larger for requests of
single constructs at scale. This forecasting challenge was addressed by using a “composite”
request for calculating the impact of automation. The composite was generated by taking
summary statistics of the previous year of requests for AIRFoundry and AIRFoundry’s precursor
facility, which yielded an average request size of 3-4 constructs, with approximately 1mg LNP
requested each in cases where in-house LNPs formulation was necessary. Anticipated
productivity gains were calculated by applying each planned improvement to the composite
request.

6.2 Use Strategies

User Access Modes

e KAIR users/Open Access: Once KAIR is launched, all users will begin their lifecycle
through the KAIR platform. KAIR will serve users as a discovery and education platform,
one in which users can find relevant literature, protocols, analyses, etc, to plan and
execute their RNA/LNP experiments. It will also serve as the initial platform for service
and facility requests once users are ready to produce RNA/LNPs, and a repository for
researchers to store data and results from their RNA/LNP experiments.

e Interim Access Plan: During the KAIR development period, AIRFoundry will maintain
the established mMRNA Core ordering and fulfilment system, which is the iLab platform
used by most UPenn core facilities. The iLab platform is accessible to users both within
and outside UPenn.

e Service/Analysis Requests: Users can request custom RNA or LNP production,
request commonly-ordered off-shelf RNA and LNPs (such as reporter genes), and
submit samples for intricate analysis or processing. Specific tasks, such as production of
formulated RNA using a particular LNP formulation, will be performed by AIRFoundry
staff on a fee-for-service model.

e Experienced/independent users (Facility Equipment Use): Users who have been
fully trained by AIRFoundry staff to use automated equipment to produce RNA and/or
LNPs will have access to the user facility. This mode allows researchers who have
extensive experience with RNA design, synthesis, purification, and LNP formulation to
operate equipment with minimal oversight.

e Remote Access: Virtual access to selected equipment and data interpretation tools as
well as the digital twins of the AIRFoundry facilities will allow users who are not able to
travel to access AIRFoundry resources. We will have in place cyberinfrastructure that
enables user-friendly recommendations and suggestions about how to design RNAs and
LNPs to perform experiments. See Section 6.1.1 (Al and Knowledge Sharing) for more
information.

e Collaborative Research Partnerships: This category of user mode is for users seeking
deeper engagement and collaboration with AIRFoundry scientists. A collaborative
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research agreement would be signed outlining scope of work and IP agreements. See
User Agreements section.

o
KAIR users: Open Access
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Proposal Submission and Review. Users will be guided through the proposal submission
process via an online portal. Here, researchers can upload proposals, track their status, and
receive feedback all in one place. Each proposal will undergo rigorous scrutiny by a panel of
in-house experts, consisting of the Executive Committee and Pls with subject matter expertise,
to ensure relevance to the AIRFoundry’s goals and safety of the proposed products. We will
prioritize endeavors harnessing the AIRFoundry's distinct capabilities and those addressing
fundamental questions within RNA/LNP science and technology, and particularly proposals from
non-R1 institutions.

Experienced/independent users

The AIRFoundry will have available seed funds for facility use by prospective external users.
Rolling applications for this funding will be advertised widely, including non-R1 academic
institutions and local small companies or entrepreneurs. Proposals for seed funding will be
evaluated by the Executive Committee (more details are described in Section 12.1). Facilitated
by the AIRFoundry User Facility Director, awardees will access up to $10,000 of facility services
without fees. The RNA Institute also has a pilot grant program (currently $50,000 maximum with
typically 8 grants awarded twice a year) that encourages core use, collaboration, and
knowledge transfer. The AIRFoundry will be included as a resource in this competition.

6.3 Intellectual Property Plan

The Intellectual Property Plan was developed with James Bowen, PhD, Executive Director,
Corporate Alliances and Abby Golin, Esq. (Penn Center for Innovation (PCI)). It will be reviewed
and updated annually, if necessary. The guidelines for the AIRFoundry Intellectual Property Plan
are published on the AIRFoundry website at https://airfoundry.upenn.edu/ip-guidelines/.

The AIRFoundry at the University of Pennsylvania supports academic, industry, and nonprofit
partners through collaborative research, training, and service projects. These guidelines outline
the general principles that govern intellectual property (IP) developed through AIRFoundry
activities.
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https://airfoundry.upenn.edu/ip-guidelines/

IP Guiding Principles for AIRFoundry:

e Inventorship of intellectual property (including inventions, discoveries, software, systems,
protocols, materials, and workflows) developed during activities performed at the
AIRFoundry will be in accordance with applicable U.S. intellectual property laws, the
University of Pennsylvania’s Patent and Tangible Research Property Policies and
Procedures, and the Bayh-Dole Act.

e Users of the AIRFoundry external to Penn will enter into appropriate agreements (ex:
user agreement, services agreement, or collaboration agreement) further detailing
intellectual property terms, and which will also address terms around proprietary
information and tangible materials.

We will utilize a tiered user engagement model: based on the need of the user, projects can
be directed toward an appropriate engagement pathway—from relatively straightforward
fee-for-service activities to more substantive research collaborations, with IP terms
commensurate with the level of scientific collaboration involved (see table below).

AlIRFoundry
Collaboration Tier  User Starting Point  'vnat External User  AIRFoundry Example Activities  Inventive
Provides Contribution
Contribution
RNA synthesis,
Tler 1: Defined “We know exactly what [ Ully SPeCified RNA o 0 evecution and Standard LNP -
Solution / Service » sequence, formulation, - preparation, QC, Minimal-None
N we want. characterization - )
Execution and/or process analytical testing,
scale-up execution
Tier 2A: RNA “We know the target  Therapeutic target, RNA design and g?g?gnﬂﬁ’g:;nz.iﬁogm
Engineering protein but not the protein, or bioclogical - timizatigon expertise  stabili %‘anslati%n Moderate—High
Partnership RNA." objective P P : ‘ty p
optimization
Lipid screening,
E:a;;l:;:i):;very “We know the RNA but RNA construct or LNP discovery and ?;{r;:;;'ﬁgn Moderate—High
Partnership not delivery. therapeutic payload  optimization biodistribution/transfect
ion tuning
. RNA engineering, LNP
Tier 3: Intearated Co t:i?‘akne‘t:'t\;c“;e}ie otive Disease indication, End-to-end RNA + optimization, Al-guided
Devello gnt : but nepe i rl'n Iele' therapeutic concept, or LNP co-design and screening, High
pme T P target biology optimization manufacturability
solution. -
studies
Al/ML-guided
Tier 4: Discovery & “We want to jointly Strategic collaboration Development of new  discovery, screening
Platform Innovation discover and develop goals, datasets, or enabling technologies libraries, new Very High
Partnership new capabilities.” unmet technical needs and workflows microfluidics/process

technologies

6.4 Safety

User Safety and Training. User agreements will outline safety expectations for each user.
Every new user will undergo a comprehensive orientation program that covers safety protocols
per University of Pennsylvania guidelines and basic equipment usage. For external users, we
will provide online certification using resources such as digital twins, and maintain a database of
qualified users. Training will consist of basic lab safety training through University of
Pennsylvania’s Environmental Health and Radiation Safety (EHRS) office as well as an online
certification developed by the User Facility Director. In-person users will have to make an
orientation walkthrough appointment during their first visit to the user facility that will include
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additional safety, training on specialized user-specific equipment, and general protocols of using
the shared space. Our team, led by the User Facility Director, will conduct regular audits and
updates to ensure a safe working environment and compliance with the standards of the
institution’s EHRS office. The User Agreements will outline safety and risk management
requirements for remote and in-person users.
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/. Education and Training

To ensure that our programs and goals are in alignment with stakeholder needs, we conducted
a goal discovery process with various AlIRFoundry stakeholders (trainees, faculty, industry
members) to discuss the current state of the field and desired outcomes. We then used this
information to inform the theory of change and create the statement of current status as well as
desired outcomes and assumptions. We sought feedback on this statement by our stakeholders
to ensure accuracy and made modifications as necessary, and then aligned our activities
(current and new) within the theory of change, updating the SIP and our Education goals as
necessary. This ensures that our programming is aligned with both academic and industry
needs and that our outreach/education activities are aligned with the goals we discover. If
necessary, we will discontinue activities and create new ones. The goal discovery process and
creation of the theory of work was led by Julee Farley, PhD, AIRFoundry Education Coordinator
and Penn’s Director of the Science Outreach Initiative.

After the goal discovery
process and creation of the
theory of change, the Education
Team determined that the main
goal of the education team is to
create a highly skilled STEM
workforce with the ability to

A highly skilled STEM workforce with the ability
to advance RNA synthesis and delivery
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Educational Materials In the table beIOW, we have

; vi her learning r
Monthly Tutorials ideos and other learning resources

Workshops (graduate) ’ created outlined the programs in which

S einter cehipa i neeratad) Number of people attending/trained

RNA Day (undergraduate) Doty oo we plan to contribute, starting in
e A?ademy R FEH (h.lgh selirasl) Information for improvement of

Pre-Engineering Camp (middle school) 3 . Year 1 , and the nu mber of

Science Day at UPR (middle school) programming rt . t th t " b
* participants at  wi e
Personnel Knowledge Skills Collaboration Money ImpaCted by these programs'
Table 1 lists programs and
% activities organized by
AIRFoundry as the lead
organizer. Table 2 lists

institutional programs that AIRFoundry will participate in and leverage to further our education

Activities

AIRFoundry
Artificial Intelligence-driven
RNA BioFoundry

M Inputs
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and training goals. As discussed above, these programs were evaluated for alignment with the
theory of change; continuation of a program is subject to change annually.

Table 1. Programs organized by AIRFoundry.

Day

community college students
in greater Philadelphia region

AIRFoundry Programs Target Frequency | Contents
Seed Funding ~6 new investigators, 1/yrin Year | Seed funding available to launch
including from non-R1 1. Rolling collaboration between new
institutions and start-ups/year | thereafter. investigators/technologists and
AIRFoundry.
Promotional and Website visitors and At least 2 High quality materials available on
Educational Materials and | conference attendees conference website to educate new audiences
Resources for talks or on RNA technology and
Prospective Users exhibit AIRFoundry capabilities. Materials
booths/year. | will be shared at conferences and
trade shows.
Monthly Tutorials ~45 trainees, faculty, and Monthly, Tutorials and seminars led by
industry (ECAP) members continuous AIRFoundry students, faculty, and
invited speakers that provide (1)
an overview of the different fields
represented in AIRFoundry and (2)
updates on key research goals.
Summer internships (in 2 undergraduates/year Annual 10-week lab research in
collaboration with LRSM) collaboration with Penn REU
programs; AIRFoundry-developed
skills workshops.
Undergraduate Outreach | ~40 undergraduates and Annual Lectures on RNA, LNP, and Al; lab

tours; poster session. Lectures will
be recorded and shared on the
website.

Table 2. Institutional Programs that AIRFoundry will participate in.

Collaborative Programs Target Frequency | Contents

The Academy at Penn High > 40 high school Alternating College panels, lab tours,
School Outreach (Graduate students in Philadelphia | years hands-on demonstrations
School of Education)

Pre-Engineering Camp (P-Box) - | > 40 Middle and high Alternating Workshops and hands-on
Preview Day at University of school students years experiences of RNA-LNP
Puerto Rico technology

Science Day at University of > 300 Middle and high Alternating Research presentation,
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Collaborative Programs Target Frequency [ Contents

Puerto Rico school students years workshops, and networking

Program implementation timeline and planned activities:
Programs will be planned by the Education Committee, and all members will be expected to
participate in at least one educational event per year.
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Year 1: (1) Al Month/RNA Day college and community college student outreach event;
(2) summer internships with summer workshops; (3) Seed grants; (4) participation by
AIRFoundry members in programs organized by institutional partners (e.g., Science Day
(UPR), P-Box (UPR), the Academy at Penn); (5) Monthly Tutorials; and (6) development
of high school demonstrations.

Year 2: (1) Creation of High Quality Educational Materials and Resources for website;
(2) Outreach to industry and researchers in non-RNA fields at conferences/trade shows;
(3) Summer internships; (4) Monthly Tutorials; (5) Seed grants.

Year 3: Year 1 and 2 programs plus increased high school outreach via Penn Research
Experience for High School Students and The Academy at Penn program. Creation of
educational and onboarding materials for AIRFoundry user facility.

Year 4: Maintain Year 3 programs and update educational materials as needed.

Year 5: Maintain Year 4 programs. Assess most sustainable and impactful programs to
continue in Year 6 and post-sunset.

Year 6: Programs determined to be most impactful based on Year 5 assessment.




8. Knowledge Sharing
8.1 NSF AIRFoundry Website

The AIRFoundry website (airfoundry.org // airfoundry.upenn.edu) will be maintained by the
Managing Director (Jeong), and content will be updated quarterly and as needed. News and
Events will be updated more frequently. For more extensive changes and maintenance, internal
assistance (SEAS CETS), the Penn Marketing and Communications team, and the contracted
website designer, Rugged Peak, will be utilized.

The website includes the following pages, intended for academic research and user audiences:
e Research Overview for internal projects
e User Programs
o User Facility (Equipment and Services)
o “Getting Started” (User Lifespan Information)
Call for Seed Grant proposals
Acknowledging Support and Templates
IP Guidelines
Publications
Education Program Descriptions
About the Team
News and Events
Contact Form
Link to Order Form (mRNA Core)

Additional pages will be developed in collaboration with the User Facility Director and Education
Committee to provide resources for users with different levels of experience. Resources may
include tutorials, videos, and white papers on RNA and LNP technology.

By the end of Year 3, a first prototype of the search components of the KAIR platform will
become available and linked on our website.

8.2 KAIR Platform

Building upon the data resources detailed in the Data Management Plan of the proposal, we
expect to ultimately make a wide array of knowledge sharing components available to the
broader user community, and the public at large.

Broadly, the KAIR portal, which will be accessible through airfoundry.upenn.edu, will ultimately
be a point of access for virtually all resources. Its search interface (accompanied by a
discussion history, comparable to a chatbot) will support questions whose responses might
range from training video resources, to downloadable tools, to published metadata, results, and
datasets. Moreover, users will be able to specify tasks that will map to computational workflows.

Where possible, we will distill basic training and know-how into video modules and online
training videos — much of this will initially be offered to our own graduate trainees, as well as to
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RNA Day visitors and others. These materials will follow standard Penn practice, as broadly
open materials that should be credited when excerpted and used. Such components will be
hosted on standard cloud platforms, including YouTube, Canvas, PanOpto, etc.

Much of our software development for KAIR will build upon, coexist with, and contribute to open
source tools and models. The Pennsieve Discover platform will be leveraged as our back-end
data store; and KAIR will index this data. We will leverage GitHub and Docker Containers to
support tools that can be used to analyze, summarize, and automate various data processing
steps. KAIR will use a combination of proprietary (e.g., GPT, DeepSeek), fine-tuned, and open
(e.g., Llama) models for analyzing text and deciding on how to execute tasks. A key innovation
in KAIR will be to not only crawl and index published results, datasets, workflow results, and
open data — but to preprocess and enrich the datasets with additional levels of interpretation,
assessment, and evaluation for feasibility. For instance, IP restrictions, reproducibility,
thoroughness of evaluation — all will affect how relevant a published result might be to a user in
a particular context.

KAIR Platform Code, code from the Pennsieve data hosting platform, and a wide array of
libraries, plugins, and tools will be disseminated in open source using GitHub, as per our
existing software artifacts. Where possible, we will also host and share machine learning models
through the HuggingFace model sharing site, and using Google Colab notebooks.

As noted in the Data Sharing Plan, we will distinguish between public datasets, disseminated
widely, and proprietary data for the organizations and Pls we host.

8.3 Digital Twin

Need and Functionality of the Digital Twin

The digital twin addresses several critical needs in the AIRFoundry, including autonomous RNA
manufacturing, distributed foundry operations, as well as offline (training, simulation) and online
(real-time monitoring, control) modes of operation. More specifically:

e Open-loop simulations for in-silico process optimization: Users can evaluate the
effects of varying IVT operating conditions (e.g., initial enzyme, triphosphate and DNA
concentrations and pH, flow rates) on key IVT product quality attributes such as RNA
yield and length distribution, enabling design-space exploration without physical
experimentation. When an IVT operation shows declining RNA yield, an operator can
use the digital twin to simulate the effects of adjusting the operating conditions such as
triphosphate and enzyme concentrations and pH in minutes versus weeks of physical
testing, significantly saving cost per optimization cycle.

e Online state estimation and soft sensing: Variables that are difficult or expensive to
measure frequently—such as RNA structure, enzyme activity, or intermediate species
concentrations—will be estimated using model-based observers such as the Extended
Kalman Filter (EKF) and Moving Horizon Estimation (MHE). This will enable digital
shadowing (real-time virtual tracking of the physical process).
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Remote operation and fault detection: The digital twin will provide predictive
monitoring and fault diagnosis capabilities, supporting secure remote supervision of
operations and advanced operator alerts.

Autonomous decision support and control: The twin will enable Model Predictive
Control (MPC), Reinforcement Learning (RL) for adaptive decision-making, and hybrid
Al-physical modeling approaches..

User training and scenario testing: Offline digital twin use will facilitate immersive,
risk-free operator training on IVT dynamics, operation, and failure scenarios.
Operational Workflow: The digital twin enables the detection of IVT deviations,
triggering automatic analysis, dashboard alerts operator to process deviation in real time.
The digital twin then presents various ranked corrective options with predicted outcomes,
enabling the operator to select an option or approve autonomous implementation.

Implementation and Decision Authority Levels
The digital twin operates at three decision levels:

Level 1 (Autonomous): IVT monitoring and routine parameter adjustments within
validated ranges (no human approval required)

Level 2 (Supervised): Recommendations for optimal IVT operating conditions requiring
operator approval

Level 3 (Strategic): Campaign changes requiring management authorization

The digital twin will be a core enabler of the AIRFoundry’s mission, offering a fully integrated,
predictive, and intelligent environment for smart manufacturing of RNA. The digital twin serves
as the control hub of AIRFoundry, maintaining optimal IVT operating conditions autonomously
while engaging operators for complex decisions requiring human judgment. This enables
autonomous manufacturing during off-hours, substantially reduces operator workload, and
provides the foundation for coordinating multiple distributed manufacturing sites. The result:
consistent high-yield, high-quality RNA production with enhanced operational flexibility and
reduced dependence on continuous human oversight.

Research Plan (Year 3 Goals):
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Model Validation and Fine-Tuning: Compare model predictions with measurements
from the physical IVT system to validate the model. If necessary, estimate model
parameters or refine the model structure to improve predictive accuracy.

Optimization of IVT Operating Conditions: Perform model-based computational
optimization to identify optimal IVT operating conditions for producing different types of
RNA.

Digital Shadow Development: Develop an IVT digital shadow by integrating the model
with instruments that provide real-time process measurements. This integration will
enable real-time estimation and monitoring of IVT conditions and variables that cannot
be measured directly in real time.



8.4 Partnerships

Industrial Partnership and Consortium. Starting in Year 3, based on the established user
relationships of the RNA Institute, AIRFoundry will begin to build a consortium of companies, the
Emerging Corporate Alliances Program (ECAP), which will support fundamental research
and collaborate with AIRFoundry members. Companies will pay a membership fee to join ECAP.
To attract small businesses and startups, we will implement a tiered membership framework. In
the first two years of the program, the membership fee will be credited toward the use of the
AIRFoundry resources for all member companies. Companies that join ECAP will have the
opportunity to participate in select AIRFoundry meetings and learn about cutting-edge research
across a range of topics involving RNA-LNP technology, as well as have dedicated
equipment/facility use time at a discounted rate. Member companies will also have a recruitment
pipeline for new talent through early and regular contact with trainees of the AIRFoundry and
participating institutions. The ECAP will start with two complementary efforts. A first effort will be
with companies that are already familiarized with AIRFoundry. These could be companies
receiving services from the RNA institute, or receiving the advice of AIRFoundry faculty. This
second effort will be focused on identifying new opportunities outside of the pharmaceutical
realm.

As shown in the table below, the ECAP program will launch with four membership categories
designed to engage diverse stakeholders and align benefits with partner needs.

This tiered structure balances revenue generation, technology enhancement, and workforce
development, while allowing companies of any size to join. The number and structure of tiers
will be periodically reviewed and adjusted based on member feedback, participation trends, and
programmatic needs.

Level of Invitations to Annual Discussionson | Brandingon Seats on External
Engagement Annual your R&D approach website, Advisory Board

Meeting & newsletters, at
Special Annual event
Sessions

$100,000 Co-host of Logo branding on 30% up to
events AlRFoundry $50,000 cap
Homepage
$50,000 10 invitations 4 Logo branding as 1 20%, up to
ECAP Gold $25,000 cap
Member
$10,000 5 invitations 2 Logo Branding as 0 10% up to $5,000
ECAP Silver cap
Member
$2,500 2 invitations 1 Logo Branding as 0
ECAP Bronze
Member

*Can be in-kind contributions, such as equipment

Commercialization. Another vital sustainment strategy is establishing a robust environment for
commercialization of AIRFoundry-related IP. AIRFoundry will be a highly deployable system that
can be replicated at other locations as will be demonstrated by the installation of an LNP
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formulation unit at UPR-M. Various biotechnology companies may desire to test the prototype
that they develop at the AIRFoundry, and engage in commercialization of such units using the
system at AIRFoundry as their launching platform. Revenue from such licensing activities will be
distributed in accordance with each institution's policies for licensing income, of which a portion
can be used to further support the research activities of such institutions, including the

AIRFoundry.

The AIRFoundry interaction with industry is based on four steps:

Step

Task

Timeline

1. Communication/
engagement of industry,
including startups and
small businesses

Create 1 pager indicating the levels of membership,
and the deliverables to members (what they receive for
their money

Social media updates on AIRFoundry start

Communicate with users of RNA Institute

Share newsletter with Industry

Identify meetings attended by Industry where
AIRFoundry could be presented

Seek feedback from External Advisory Board

Set points of contact in WG & TIG for industrial
representatives

First 6 months

Set Web meetings with possible industrial sponsors

Social media updates on AIRFoundry progress

2. Preparing to provide
deliverables to industry

Communicate rates for discounted equipment use for
ECAP users

Establish and communicate procedures for Access to
cutting-edge RNA-LNP research & use of facilities

Second 6
months and
ongoing

3. Reach Agreements

Seed Grants

First 6 months
and ongoing

Emerging Corporate Alliances Program (ECAP)

5 members by
year 3

Fee for service model

4. Obtain Achievements
through the collaboration:
Commercialization,
Translation, Sustainability

>40 seed initiatives for non-R1 and biotech
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9. Metrics of Success

The decision-making process to pursue new directions in research, technology, and personnel
will follow the procedure below:

1.

w

Open demonstration of new technology or presentation about proposed/prospective
research projects, open to all AIRFoundry members.

Community-based survey to gather feedback on proposed change.

Survey results summarized by staff members.

Summary of feedback presented to the Executive Committee, which will make the final
decision and report to the EAB.

Existing programs and initiatives will be reviewed using the evaluations outlined below and
assessed by Working Group Leads (Research), committee members (Education, User Facility),
and the Executive Committee.
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9.1 Research

Logic Model for Research Assessment

38
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Inputs

Financial Resources:
Budget allocated to
each project.

Human Resources:
Number of
researchers, graduate
students, and
technical staff
involed.
Infrastructure:
Laboratory space and
equipment.
Collaborative
Networks:
Partnerships with
other academic
institutions and
industry.

@

Activities

Conducting Research:
Execution of
experiments, data
collection, and
analysis.

Meetings and
Coordination: Regular
project meetings,
including progress
reviews and planning
SE55i0Ns.

Training and
Education:
Development
programs for graduate
students and staff.
Dissemination:
Preparation and
submission of findings
to journals,
conferences, and
stakeholder briefings.

Our Planned Work

&

Output
Publications: Number of
peer-reviewed articles
published.

Co-authored
Publications: Number of
publications co-authored
with other institutions or
Industry partners,
Patents Filed: Number of
patents resulting from
the research.

Reports Submitted:
Number of progress and
final reports submitted,
Including timely and late
submissions.

Meetings and
Presentations: Number
of presentations at
conferences, workshops,
and stakeholder
meetings.

User Engagement:
Number of interactions
with external users or
stakeholders.

Outcomes

Innavation and Knowledge
Advancement: Qualitative
adsesiment of the
coftfibution to the feld.
Technology Development
and Commencialization:
MNumber of technalogies ar
products developed,
including thase reaching
commercialization.
Educational Impact:
Mumber af studerts
graduating, podtdocs
trained, and their
subsequent placerments in
seademia or industry.
Collaborative Impact:
Enhanced collaborations,
evidenced by multi-
institutional grants, joint
projects, and co-advised
stind ents,

Societal Impact:
Contributions to public
engagement measuned
through surveys, mpact

studies, ar media mentiond.

Our Intended Results

impact

Achieverment of
Milestones:
Comparison of planned
vs. actual milestones,
Publication Metrics:
Number and impact of
publications.
Engagement and
Collaboration: Extent of
collaborative activities
and external
engagement.
Resource Utilization:
Efficiency in the use of
financial and human
resourcoes

Innovation and
Contribution:
Assessment of the
project’s contribution
to advancing
knowledge and
techniology within the
field.




9.2

User Facility

To track and adjust progress, we will collect four sets of metrics, which will be discussed at
annual external advisory board meetings.

9.3
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Automated data collection of the number, affiliation, and training status of registered users;
number of users active at any given time period; number of hours of laboratory and
equipment use; fee income; number of internal and external users trained; and outreach
activities and attendance.

Outcome metrics, including number of papers published, patents and patent applications
filed, and grant- or investment- income reasonably attributable to AIRFoundry use; number
of non-R1 institutions and small companies and spinout companies served; and number of
media hits or equivalent popular awareness metrics demonstrating the AIRFoundry’s
activity in the broader world.

People metrics, including number of students trained, number of students served in
outreach and promotion activities, and job placement of AIRFoundry-affiliated or
AlIRFoundry-served graduates.

Feedback metrics from entrance and exit interviews, and contact reports (satisfaction,
complaints).

Education and Training Programs

Conduct internal formative evaluations & summative evaluations for training programs as
appropriate
Alignments with learning objectives to ensure participants:
o Learn intended content.
o Find value in the program.
o Are satisfied with logistics.
Collect outcomes data for:
o Undergraduate students;
o Graduate students; and
o Postdocs.
Contract external evaluator, as needed, who:

o Employs a mixed-methods approach.
o Utilizes pre/post surveys.
o Conducts interviews/focus groups.

Evaluator to assess:
m Pre/post program content knowledge gains.
m Topics include: RNA production, LNP production & Knowledge sharing/Al
platform.
Method of assessment: pre/post surveys to quantify knowledge gains in these essential
AIRFoundry topics.
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9.4 Knowledge Sharing and Partnerships
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e \Website and Newsletters

o

o

o

Review Google Analytics on a quarterly basis to assess number of views, most
popular page views, geographic distribution of viewers

Track newsletter open and click rates

Include questions about knowledge sharing practices in annual surveys to users
and AIRFoundry members

e Partnerships

O

o

Communicate with three agricultural biotechnology companies in Year 2

Invite companies to monthly scientific meetings and establish special sessions
where all talks would be given by postdocs or graduate students.

Bring in a minimum of 5 companies into the ECAP by Year 3
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