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Executive Summary
This report provides a deep analysis of Alnylam Pharmaceuticals’ June 3, 2026 collaboration with Inceptive
Nucleics – a partnership valued at up to $2 billion, including a $30 million upfront consideration (cash plus equity) – to

leverage generative AI foundation models for designing small interfering RNAs (siRNAs). The deal marks a novel foray

into AI-driven RNAi drug design, pairing Alnylam’s leading RNAi therapeutics platform and data (20+ years of proprietary

knowledge) with Inceptive’s advanced AI technology. Alnylam’s Chief Executive described Inceptive as “one of the most

visionary companies working at the intersection of AI and biology,” aiming to “fundamentally reinvent how RNA medicines

are designed” ([1] alnylampharmaceuticalsinc.gcs-web.com).

This report covers: the historical and scientific context of RNA interference (RNAi) and generative AI in drug discovery;

detailed deal structure and strategic rationale; the technology of AI foundation models for siRNA design (with case

examples and data where available); the implications of the $30M upfront equity arrangement; and broader “build-vs-
partner” strategic considerations for pharmaceutical companies adopting AI. We integrate multiple perspectives —

including excerpts from company press releases, industry news analyses, expert interviews, and published research — to

ensure evidence-based coverage. Key findings include:

Generative AI foundation models (akin to large language models) are emerging as powerful tools for drug design. Inceptive’s model,

trained on heterogeneous biological data, reportedly “learns the patterns underlying biology” and can adapt rapidly to new targets ([2]

alnylampharmaceuticalsinc.gcs-web.com). In early joint tests, it delivered “exceptional performance within weeks” at characterizing

siRNAs from small datasets ([2] alnylampharmaceuticalsinc.gcs-web.com). Independent research (e.g. Arc Institute’s “Evo” model)

shows such models can handle DNA/RNA up to genome scale ([3] arcinstitute.org). A recent preprint (“yakRNA Design”) demonstrated a

110M-parameter AI that generated 84 novel RNA designs, 17 of which functioned as intended; notably one had “no identity to any

sequence in the known universe,” underscoring the creative capacity of AI with semantic understanding of RNA ([4]

www.lifescience.net).

The $30M upfront equity/cash structure aligns incentives and resources. Alnylam did not simply pay cash – it is also acquiring a stake

in Inceptive – signaling a long-term partnership. Such equity-containing deals are common in biotech collaborations to share risk/reward.

Alongside the upfront, Inceptive can earn up to $2B via milestones (preclinical, regulatory, commercial) ([5]

alnylampharmaceuticalsinc.gcs-web.com) ([6] www.biopharmadive.com), a structure seen in prior pharma-biotech alliances. This

“pay-for-performance” ladder rewards each milestone achieved. We compare this structure to other pharma-AI deals (e.g. Sanofi’s open

collaborations with AI^1 ([7] www.mckinsey.com)) and to historical outcomes (e.g. IBM Watson’s infamous failure in drug discovery ([8]

medcitynews.com)).

The AI Build-vs-Partner decision is central for pharma. Internal AI groups promise control but demand huge investment and talent. In

contrast, partnering with specialized AI firms offers speed and expertise. As Sanofi’s CEO Paul Hudson observes, “Big corporations
can’t rely on their internal speed to match the transformation that is happening in the world… Big companies can’t attract all the right

engineers… Many of those people want…to be in start-ups.” ([7] www.mckinsey.com). Hudson explicitly advocates collaboration —

citing OpenAI and Inceptive as partners — and even forgoes exclusivity to “lift all boats” in advancing AI drug R&D ([7]

www.mckinsey.com) ([9] www.mckinsey.com). We analyze these trade-offs and provide comparative tables on strategies and deals.

Case studies highlight trends. Besides this Alnylam deal, biotechs like Insitro (founded by AI pioneer Daphne Koller) have landed major

pharma partnerships (Lilly, BMS) to apply ML in metabolic and neurodegenerative disease research ([10] finance.yahoo.com). We

survey such collaborations and how they fit into company strategies (Alnylam’s “Alnylam 2030” plan targets 40+ programs across 10

tissue types ([11] www.businesswire.com), making AI partnerships a strategic imperative).

Finally, we discuss future implications. If successful, AI-designed siRNAs could speed discovery, reduce costs, and unlock hard targets

in genetic diseases. However, caution is warranted: translating AI designs to safe, efficacious drugs is nontrivial, as prior AI initiatives

(IBM Watson) have faltered ([8] medcitynews.com)). The collaboration’s scale underscores the belief that generative AI may

revolutionize oligonucleotide therapeutics, but outcomes remain to be validated in the lab and clinic.

This comprehensive analysis is backed by extensive citations from press releases, scientific reviews, and expert
commentary to support all claims. It is intended for stakeholders wanting an in-depth understanding of the Alnylam–
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Inceptive collaboration and its broader context in pharma AI strategy.

Introduction and Background

RNA Interference (RNAi) Therapeutics

RNA interference (RNAi) is a biological pathway discovered in the late 1990s (Nobel Prize 2006) by Andrew Fire and

Craig Mello that uses small RNA molecules to silence specific genes. Small interfering RNAs (siRNAs) are double-

stranded ~21-nucleotide RNA segments that, when introduced into cells, can bind messenger RNA (mRNA) transcripts

and target them for degradation, thereby preventing the production of the encoded protein. This mechanism enables

precise inhibition of disease-causing proteins at the mRNA level.

Building on decades of research, Alnylam Pharmaceuticals emerged as a pioneer in translating RNAi into medicines.

With its drug patisiran (ONPATTRO) approved in 2018 for hereditary transthyretin-mediated (hATTR) amyloidosis,

Alnylam became the first company to bring an RNAi drug to market. As of 2026, Alnylam has six marketed products,

four of which it sells directly (including ONPATTRO, and newer therapies like givosiran, lumasiran, vutrisiran) and two

sold through partners ([12] seekingalpha.com).Its clinical pipeline includes 20+ shot candidates across various indications

([12] seekingalpha.com). Alnylam’s 2026 “Alnylam 2030” strategic plan explicitly targets broad expansion: it aims to

contribute “2+ new transformative medicines beyond TTR [transthyretin disease] with blockbuster potential”, expanding to

at least 10 tissue types and over 40 clinical programs by 2030 ([11] www.businesswire.com). Achieving such ambitious

goals depends on efficiently identifying and optimizing new RNAi sequences for diverse targets.

Traditionally, siRNA design has relied on rational design rules and empirical testing. Algorithms can predict siRNA

binding to mRNA and consider off-target effects, but the search space is enormous (given all possible 21-mer sequences

and chemical modifications). Experimental screening of thousands of candidates is common, but time-consuming and

costly. Moreover, integrating chemical modifications (like backbone, base, or conjugate changes) to enhance stability,

delivery, or efficacy adds complexity. As Alnylam notes, “most drug design… still works through a process of trial and

error, testing thousands of molecules” ([13] alnylampharmaceuticalsinc.gcs-web.com).

In the last 5 years, however, artificial intelligence (AI) and machine learning have begun to transform drug discovery.

Inspired by game-changing successes in natural language (GPT-3/4, ChatGPT) and vision (DALL-E, Imagen),

researchers and companies are now training large foundation models on biological data to design molecules. In the

RNA field, generative deep learning models offer the promise of exploring sequence and structure spaces far beyond

human intuition, potentially finding novel siRNAs that are more potent or safer.

Generative AI and Foundation Models in Drug Discovery

The past decade saw rapid AI advances in life sciences. Generative AI refers to models (often deep neural networks) that

can generate new data — in this case, new sequences or structures — rather than just classify or predict. A foundation
model is a type of general-purpose AI (e.g. GPT, DALL-E, AlphaFold2) pre-trained on large, unlabeled datasets and

adaptable to many tasks. In 2024–2026, dozens of such models trained on biological data have appeared. A recent

review notes that foundation models are now recognized as “transformative” in AI, and researchers have published “>200
foundation models” targeted at pharmaceutical R&D since 2022 ([14] www.sciencedirect.com) ([15] www.sciencedirect.com).

These models have been applied to tasks like drug target identification, protein design, molecular optimization, and

preclinical question-solving.

For example, in protein design, large language models (LLMs) have learned from vast databases of protein sequences,

enabling generation of new enzymes or antibodies. A 2024 Nature Biotechnology article highlights that protein language
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models (akin to GPT for proteins) can generate functional proteins by learning evolutionary patterns ([16]

crazystupidtech.com). Similarly, Metropolitan projects (e.g. AlphaFold by DeepMind, RoseTTAFold by Baker Lab) solved

protein structure prediction, though not generative, they underscore AI’s potential in biomolecules. Now, analogous

approaches are emerging for nucleic acid sequences.

One such effort is Arc Institute’s “Evo” model, introduced in Feb 2024, which learns across DNA, RNA, and protein

sequences. Evo is a 7-billion parameter model trained to generate genomic (DNA) sequences up to 130,000 bases long.

It is explicitly designed as a biological foundation model, learning the “fundamental languages of biology: DNA, RNA, and

proteins” ([3] arcinstitute.org). Evo can perform generative design at genome scale, illustrating that foundation models can

handle very long biological sequences. This suggests a new paradigm: treating genomes or RNA transcriptomes like text

or code, with AI learning biological “grammar” and producing novel sequences that meet design goals.

In the context of RNAi, scientists have begun building specialized generative models. For instance, a 2026 preprint
“yakRNA Design” reports a 110-million parameter diffusion-based AI that designs RNA sequences given desired

functions (like inducing ribosomal frameshifting). This model, trained on labeled RNA data, designed 84 synthetic
RNAs, 17 of which experimentally worked to change ribosome reading frames. Remarkably, one of those functional

RNAs had “no identity to any sequence in the known universe,” demonstrating the model’s creativity ([4]

www.lifescience.net). This example shows that AI can propose completely novel RNAs with intended biochemical activity (a

core aim of generative design).

The general approach of these AI models is analogous to language models in NLP or image models in vision: they are

trained on vast amounts of biological data, learn underlying patterns, and are then fine-tuned or prompted to generate

new sequences. In the case of Inceptive Nucleics, Inc., its founders explicitly have AI pedigree – one co-founder (Jakob

Uszkoreit) co-authored the seminal 2017 Transformer model paper, which underlies ChatGPT’s architecture ([17]

www.fiercebiotech.com). Inceptive describes its mission as building “end-to-end foundation models that learn to design

molecules directly from diverse observations of life”, focusing on sequence-based drugs such as siRNAs, mRNAs,

antisense oligonucleotides (ASOs), and peptides ([18] inceptive.com). Its site emphasizes training on “massive amounts of

heterogeneous data: sequence, function and structure” so that models “generate an empirical understanding of the

phenomenon of life” and generalize to new problems ([19] inceptive.com) ([20] inceptive.com). They even maintain an in-

house lab to iteratively test AI designs (“rapid wet + dry validation” cycles ([21] inceptive.com)), highlighting integration of

computation and experiment.

In short, the field is now at a point where AI-driven generative design is rapidly maturing. This Alnylam-Inceptive

collaboration explicitly leverages foundation models for siRNA — a pioneering step in RNA medicines. We next detail the

deal structure and technological aims, then analyze implications.

The Alnylam–Inceptive AI Collaboration

Announcement and Deal Terms
On June 3, 2026, Alnylam and Inceptive Nucleics jointly announced a “strategic collaboration agreement to increase

the pace of therapeutic innovation” ([5] alnylampharmaceuticalsinc.gcs-web.com). The key financial terms are:

Up-to-$2B potential value. The collaboration could be worth up to $2 billion over its lifespan, contingent upon achievement of specified

preclinical, regulatory, and commercial milestone payments ([5] alnylampharmaceuticalsinc.gcs-web.com). These milestone-based

payments allow rewards to scale with success (e.g. advancing drug candidates through trials and achieving sales targets). This structure

is typical in pharma-biotech deals, aligning incentives without upfront full payment.
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$30 million upfront (cash + equity). Alnylam will provide $30 million at initiation. Unusually, this includes both cash and the purchase of

equity in Inceptive ([5] alnylampharmaceuticalsinc.gcs-web.com). In other words, Alnylam becomes part-owner of Inceptive as part of

the deal. The press release noted: “The collaboration is valued at up to $2B with upfront consideration of $30M, including cash and the

purchase of Inceptive equity” ([5] alnylampharmaceuticalsinc.gcs-web.com). This equity-stake approach is strategic: it gives Inceptive

capital and Alnylam a vested interest in the success of Inceptive’s AI platform.

Additional milestone payments. Inceptive may earn additional payments (up to the $2B cap) as project milestones are hit. The release

stated Inceptive is “eligible to receive additional payments based on the achievement of preclinical, regulatory, and commercial sales

milestones” ([22] alnylampharmaceuticalsinc.gcs-web.com). This suggests a tiered payout schedule common in biotech alliances: e.g.,

payments upon IND filing, Phase I approval, product launch, and sales thresholds.

Scope of collaboration. The companies describe the partnership as combining Alnylam’s RNAi platform and proprietary data (20+

years of R&D and development of RNAi drugs) with Inceptive’s AI foundation models and expertise to “catalyze progress beyond

rational drug design” ([23] alnylampharmaceuticalsinc.gcs-web.com). The initial focus is on siRNA discovery and optimization. They

plan to use AI to explore the sequence space of target mRNAs and novel chemical modifications that could maximize siRNA potency and

safety ([24] www.fiercebiotech.com). Inceptive’s CEO Jakob Uszkoreit emphasized that life’s complexity “can only [be understood] by

AI”, and with Alnylam’s platform “we have an extraordinary opportunity to accelerate the creation of transformative medicines” ([13]

alnylampharmaceuticalsinc.gcs-web.com).

For context, by comparison: similar deals (e.g., standard biotech alliances) often involve upfront payments plus tiers. For

instance, BioPharma Dive summarized: “deal starts with $30 million up front, which includes cash and equity
investments. Inceptive will also be eligible for payments based on reaching preclinical, regulatory and commercial sales

milestones that could make the deal worth as much as $2 billion” ([6] www.biopharmadive.com). The up-front plus

milestones format is familiar: it manages risk by paying little up-front relative to total, but offers huge payouts for success.

Notably, the inclusion of equity (Alnylam buying part of Inceptive) suggests Alnylam’s long-term commitment; it effectively

makes Inceptive a partly-owned partner (not just a contractor).

We summarize these terms in Table 1 below (citing press releases and news reports):

Collaboration Term Details

Value Up to $2 billion in total payments (
[5] alnylampharmaceuticalsinc.gcs-web.com) (

[6] www.biopharmadive.com).

Upfront Consideration $30 million total (
[5] alnylampharmaceuticalsinc.gcs-web.com) (

[6] www.biopharmadive.com), comprising cash plus an equity investment

by Alnylam in Inceptive.

Milestones
Additional payments contingent on preclinical, regulatory, and sales milestones (e.g. IND filings, approvals, sales thresholds) ([22]

alnylampharmaceuticalsinc.gcs-web.com).

Equity Component Alnylam to purchase Inceptive Nucleics shares as part of the $30M; percentage not public.

Technology Focus
Generative AI for sequence-based therapeutics (siRNAs); target mRNA modelling; novel chemical modifications (

[24] www.fiercebiotech.com) (
[2]

alnylampharmaceuticalsinc.gcs-web.com).

Collaboration

Length/Scope
Multi-year R&D collaboration; details unpublished (likely tied to program progress).

Table 1: Summary of Alnylam–Inceptive Collaboration Terms (2026)

This structured deal underscores Alnylam’s strategy to accelerate drug discovery with minimal upfront risk. As BioPharma

Dive notes, Alnylam sees this partnership as “ambitious pipeline expansion” under its broader “Alnylam 2030” strategy

([25] www.biopharmadive.com). To quote Alnylam’s CEO Yvonne Greenstreet: “Together, we have an extraordinary
opportunity to accelerate the creation of transformative medicines with a speed, ingenuity, and sophistication that simply
has not been possible before.” ([1] alnylampharmaceuticalsinc.gcs-web.com).

Strategic Rationale and Context
Why did Alnylam take this step? Several factors motivate the collaboration:

IntuitionLabs - AI Software for Pharma & Biotech AI siRNA Design: Alnylam and Inceptive Deal Analysis

© 2026 IntuitionLabs.ai - North America's Leading AI Software Development Firm for Pharmaceutical & Biotech. All rights

reserved.

Page 5 of

20

https://alnylampharmaceuticalsinc.gcs-web.com/news-releases/news-release-details/alnylam-and-inceptive-form-strategic-ai-collaboration-accelerate#:~:text=CAMBRIDGE%2C%20Mass,the%20achievement%20of%20preclinical%2C%20regulatory
https://alnylampharmaceuticalsinc.gcs-web.com/news-releases/news-release-details/alnylam-and-inceptive-form-strategic-ai-collaboration-accelerate#:~:text=CAMBRIDGE%2C%20Mass,the%20achievement%20of%20preclinical%2C%20regulatory
https://alnylampharmaceuticalsinc.gcs-web.com/news-releases/news-release-details/alnylam-and-inceptive-form-strategic-ai-collaboration-accelerate#:~:text=collaboration%20agreement%20to%20increase%20the,the%20achievement%20of%20preclinical%2C%20regulatory
https://alnylampharmaceuticalsinc.gcs-web.com/news-releases/news-release-details/alnylam-and-inceptive-form-strategic-ai-collaboration-accelerate#:~:text=%E2%88%92%20Collaboration%20is%20valued%20at,upfront%20consideration%20of%20%2430M%20%E2%88%92
https://www.fiercebiotech.com/biotech/alnylam-pays-inceptive-30m-transform-sirna-design-ai-pioneer#:~:text=Alnylam%20tested%20the%20technology%20in,Inceptive%20to%20advance%20siRNA%20design
https://alnylampharmaceuticalsinc.gcs-web.com/news-releases/news-release-details/alnylam-and-inceptive-form-strategic-ai-collaboration-accelerate#:~:text=,%E2%80%9D
https://alnylampharmaceuticalsinc.gcs-web.com/news-releases/news-release-details/alnylam-and-inceptive-form-strategic-ai-collaboration-accelerate#:~:text=,%E2%80%9D
https://www.biopharmadive.com/news/alnylam-inceptive-ai-drug-discovery-rna-deal-artificial-intelligence/822008/#:~:text=,2%20billion%2C%20the%20companies%20said%C2%A0Wednesday
https://alnylampharmaceuticalsinc.gcs-web.com/news-releases/news-release-details/alnylam-and-inceptive-form-strategic-ai-collaboration-accelerate#:~:text=CAMBRIDGE%2C%20Mass,the%20achievement%20of%20preclinical%2C%20regulatory
https://www.biopharmadive.com/news/alnylam-inceptive-ai-drug-discovery-rna-deal-artificial-intelligence/822008/#:~:text=,2%20billion%2C%20the%20companies%20said%C2%A0Wednesday
https://alnylampharmaceuticalsinc.gcs-web.com/news-releases/news-release-details/alnylam-and-inceptive-form-strategic-ai-collaboration-accelerate#:~:text=CAMBRIDGE%2C%20Mass,the%20achievement%20of%20preclinical%2C%20regulatory
https://www.biopharmadive.com/news/alnylam-inceptive-ai-drug-discovery-rna-deal-artificial-intelligence/822008/#:~:text=,2%20billion%2C%20the%20companies%20said%C2%A0Wednesday
https://alnylampharmaceuticalsinc.gcs-web.com/news-releases/news-release-details/alnylam-and-inceptive-form-strategic-ai-collaboration-accelerate#:~:text=collaboration%20agreement%20to%20increase%20the,the%20achievement%20of%20preclinical%2C%20regulatory
https://alnylampharmaceuticalsinc.gcs-web.com/news-releases/news-release-details/alnylam-and-inceptive-form-strategic-ai-collaboration-accelerate#:~:text=collaboration%20agreement%20to%20increase%20the,the%20achievement%20of%20preclinical%2C%20regulatory
https://www.fiercebiotech.com/biotech/alnylam-pays-inceptive-30m-transform-sirna-design-ai-pioneer#:~:text=Alnylam%20tested%20the%20technology%20in,Inceptive%20to%20advance%20siRNA%20design
https://alnylampharmaceuticalsinc.gcs-web.com/news-releases/news-release-details/alnylam-and-inceptive-form-strategic-ai-collaboration-accelerate#:~:text=Inceptive%E2%80%99s%20foundation%20model%20learns%20the,active%20ingredient%20in%20RNAi%20therapeutics
https://alnylampharmaceuticalsinc.gcs-web.com/news-releases/news-release-details/alnylam-and-inceptive-form-strategic-ai-collaboration-accelerate#:~:text=Inceptive%E2%80%99s%20foundation%20model%20learns%20the,active%20ingredient%20in%20RNAi%20therapeutics
https://www.biopharmadive.com/news/alnylam-inceptive-ai-drug-discovery-rna-deal-artificial-intelligence/822008/#:~:text=worth%20as%20much%20as%20%242,and%20improve%20experimental%20productivity%2C%E2%80%9D%20the
https://alnylampharmaceuticalsinc.gcs-web.com/news-releases/news-release-details/alnylam-and-inceptive-form-strategic-ai-collaboration-accelerate#:~:text=%E2%80%9CWe%E2%80%99re%20thrilled%20to%20partner%20with,%E2%80%9D
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-sirna-design-alnylam-and-inceptive-deal-analysis.pdf
https://intuitionlabs.ai/articles/ai-sirna-design-alnylam-inceptive-deal?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-sirna-design-alnylam-and-inceptive-deal-analysis.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-sirna-design-alnylam-and-inceptive-deal-analysis.pdf


Accelerating Pipeline Growth: Alnylam wants to vastly expand its drug pipeline. Its “Alnylam 2030” plan set goals such as “2+ new

transformative medicines beyond TTR,” expanding to 10+ tissue types and 40+ clinical programs ([11] www.businesswire.com). Meeting

these goals requires quickly generating and validating new candidate molecules (siRNAs), far faster than conventional trial-and-error. AI

promises speed and scale: early testing by Alnylam and Inceptive showed “exceptional performance within weeks” in characterizing

siRNA from small datasets ([2] alnylampharmaceuticalsinc.gcs-web.com). By integrating AI, Alnylam hopes to prioritize the most

promising molecules and boost experimental productivity ([26] www.biopharmadive.com).

Leveraging Proprietary Data: Alnylam has enormous proprietary biological and clinical data on RNAi (decades of research). Combining
this rich dataset with Inceptive’s AI could yield new insights beyond what rational design tools can provide. As the press release states,

Inceptive’s model “learns the patterns underlying biology” and can adapt “without retraining” to diverse modalities ([2]

alnylampharmaceuticalsinc.gcs-web.com). In exploratory work, this enabled uncovering siRNA insights from limited data. Harnessing

20+ years of Alnylam’s data could make the AI model more powerful and biomedically relevant.

Expertise and Speed: Inceptive brings unique strengths. Its founders’ AI legacy (Transformer co-creator Jakob Uszkoreit and
computational biology leader Rhiju Das) and its investment backing (raised about $120M from major tech & biotech investors) give

credibility ([27] www.fiercebiotech.com). Alnylam’s CFO Jeffrey Poulton had already indicated that Alnylam was investing in AI for target

discovery as early as 2025 ([28] www.fiercebiotech.com). This deal “marks a step up in Alnylam’s adoption of AI” ([29]

www.fiercebiotech.com). It essentially buys Alnylam instant AI capability rather than building internally from scratch.

Competitive Pressures: Other pharma leaders are aggressively pursuing AI. For example, Sanofi has partnered with AI leaders

(OpenAI) and explicitly integrates AI across functions, conceding that pharma cannot rely solely on internal R&D to keep pace ([7]

www.mckinsey.com). If rivals succeed with AI, Alnylam risks falling behind. Thus, partnering with Inceptive is also defensive, ensuring it

stays at the cutting edge of drug design.

No single perspective has a monopoly on this strategy. Skeptics point out that big AI-for-drug collaborations have had

mixed results historically (e.g. IBM’s Watson for drug discovery was ultimately scrapped in 2019 for lack of impact ([8]

medcitynews.com)). However, proponents note that foundation models and the creative approaches they enable were not

available in past efforts. This deal reflects the confidence that modern deep learning (with 2020s computational scale)

can do what earlier AI could not.

In the following sections, we delve deeper into the technological approach (“Generative AI for siRNA”); the financial and

strategic structure ($30M equity deal); and the broader industry “build vs partner” dynamics, illustrated by case studies

(including this one).

Generative AI Foundation Models for siRNA
Design

What Are Foundation Models?

A foundation model is a large AI model pre-trained on broad data (generally in a self-supervised manner) that can be

adapted to many downstream tasks. The term was popularized by Stanford’s Center for Research on Foundation Models

(CRFM) in 2021. The idea is analogous to how GPT-3 was pre-trained on massive text corpora and then “prompted” or

fine-tuned for specific tasks (translation, question-answering, etc.). In biology, foundation models are built on vast

biomolecular data. They learn a representation of biological “language” or structure that can then generate new designs

or make predictions.

In drug discovery, foundation models have rapidly proliferated. A December 2025 review in Drug Discovery Today
remarks: “Foundation models – general-purpose AI algorithms – have emerged as a transformative innovation in artificial

intelligence.” These models are now being applied to pharmaceuticals, with “>200 foundation models” published since

2022 for tasks spanning target discovery to molecule generation ([14] www.sciencedirect.com) ([15] www.sciencedirect.com).
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The review highlights that foundation models can support diverse applications such as target identification, molecular

optimization, and more, hinting at a technology poised to reshape R&D.

For example, the aforementioned Evo model (Arc Institute) is such a foundation model, capable of generating genomic-

scale DNA and RNA sequences. Inceptive’s own marketing likewise emphasizes a “deep learning from life” approach:

“We train models on massive amounts of heterogeneous data spanning sequence, function and structure… They…

generalize across programs and problems to unlock new therapies” ([19] inceptive.com). Inceptive explicitly calls its

platform “end-to-end foundation models that learn to design molecules directly from diverse observations of life” ([18]

inceptive.com). Thus, Alnylam’s collaboration taps into the cutting-edge concept of foundation modeling in molecular

biology.

Generative Design vs. Rational Design

Traditional (“rational”) siRNA design uses known biological rules: complementarity to target mRNA, avoidance of off-

target motifs, chemical modification guidelines, etc. These methods often treat each target separately and cannot easily

integrate vast indirect data. In contrast, generative models can “extrapolate from data to design breakthrough biological

medicines” ([30] inceptive.com), potentially exploring unconventional candidates. By leveraging a foundation model pre-

trained on wide-ranging sequence/function data, one can attempt sequence-generation that is conditioned on desired
properties. Inceptive’s approach appears to follow this path: its model “can adapt to diverse therapeutic modalities

without retraining” by learning core biological rules ([2] alnylampharmaceuticalsinc.gcs-web.com).

A concrete demonstration of generative design is the yakRNA example (2026 preprint). The yakRNA AI was explicitly

trained (unsupervised) on a corpus of RNA sequences labeled with functional annotations, as described in its abstract ([4]

www.lifescience.net). Without any 3D structure data, it co-learns sequence and (semantic) function. When prompted to

design ribosomal frameshifter RNAs, it output 84 sequences, and experiments showed 17 had the intended frameshifting

activity ([4] www.lifescience.net). That means the model generated functional RNAs straight from desired function
specifications, rather than one-by-one testing of rationally picked candidates. The fact that nearly 20% worked (and some

exceeded natural performance) highlights the power of generative AI. It’s essentially doing zero-shot design (designing

novel sequences for a function not explicitly trained on), akin to how GPT can write a poem without explicit example

poems in a prompt.

In the Alnylam-Inceptive deal, the goal is similar: use Inceptive’s AI to explore the vast sequence and chemical
modification space of siRNAs against a given mRNA target. As Fierce Biotech reports, Alnylam plans to “model target

mRNAs and explore sequence space and novel chemical modifications to enhance potency and efficacy” ([24]

www.fiercebiotech.com). In effect, Inceptive’s generative model will propose candidate siRNA sequences (including

possibly unconventional nucleotide modifications) predicted to work best. Alnylam will then take the top predicted

sequences forward into its experimental pipeline. This is a classic “generator-evaluator” workflow: AI generates

candidates, experiments evaluate them, feedback loops retrain the model.

Inceptive’s own statement about their CAR-T work (though a different modality) further elucidates this: they report that in

under a month, with minimal CAR-T–specific data, their model generated mRNA sequences that matched and even

exceeded industry benchmarks in cell-killing assays ([31] inceptive.com). They call this “zero-shot de novo design”: models

that “aren’t trained specifically for a target can still quickly produce best-in-class sequences” by leveraging a pre-trained

understanding of biology ([32] inceptive.com). In practical terms, this implies Inceptive’s foundation model, once trained

broadly, can be rapidly adapted to a new task (like designing siRNA) without starting from scratch.

Several features make these foundation models suitable for siRNA design:

Sequence-based focus: Inceptive’s approach emphasizes nucleic-acid therapeutics. Its site explicitly lists siRNA and antisense

oligonucleotides (ASOs) as specialties ([18] inceptive.com). Unlike many ML models built for small molecules, these are sequence

tokens (A, U, C, G plus modifications), which can be handled by language-model-like architectures.
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Multi-modal training: Models incorporate not just RNA sequences but functional and structural data. Inceptive says they use public data

plus partner/lab-generated data (“semantically labeled sequences”) to train the model ([33] inceptive.com) . This multi-modal approach

means the AI can learn that certain sequence motifs correlate with activity, tissue targeting, immune response, etc.

Generalization and transfer learning: The idea is that a foundation model, once exposed to many examples across programs, will

capture underlying “rules” of biology. Then for a new target, it only needs modest fine-tuning. Sanofi’s CEO argued similarly that AI

models should be broadly trained and then applied widely, not siloed per project ([7] www.mckinsey.com). Inceptive’s CAR-T blog note

underscores this: “Our approach starts the same way LLMs do: learning the underlying rules of biology from massive amounts of data…

giving models an understanding of how life works before they see target-specific data” ([34] inceptive.com).

Evidence of AI Performance in siRNA

At present, most evidence for successful generative RNA design comes from early-stage experiments or predictions. In

the Alnylam-Inceptive announcement, the companies note that in joint exploratory work (presumably conducted before

signing), Inceptive’s model achieved “exceptional performance within weeks” in characterizing siRNA molecules ([2]

alnylampharmaceuticalsinc.gcs-web.com). Specifically, it extracted “meaningful biological insights from relatively small

datasets” for siRNA design ([2] alnylampharmaceuticalsinc.gcs-web.com). While no exact metrics were given, such language

suggests the model quickly learned to predict which siRNAs would be potent or safe using only limited experimental data.

In practice, this likely means that on a set of siRNA constructs, the AI ranked them in a way correlated with measured

activity, even with few examples to train on.

Further, Fierce Biotech reports that Alnylam “tested the technology in joint exploratory work”, and the positive experience

“led Alnylam to partner with Inceptive to advance siRNA design” ([24] www.fiercebiotech.com). In other words, the initial

proof-of-concept convinced Alnylam of the model’s value. This is a key point: Alnylam did its own pilots and saw

enough promise to invest heavily.

Independent of Alnylam, other groups have shown generative models can impact RNA design. The yakRNA example

(preprint) is one. Another instance is SiDirect 2.0, a classical design tool (not AI) that was once a benchmark for

“effective siRNA” rules (but it is older and not machine-learning). Modern AI methods have not yet been widely published

for siRNA, making Inceptive’s likely latest in this niche. The fact that a new venture like Inceptive can partner with a top

biotech indicates confidence.

Nevertheless, not all AI attempts have been successful. The IBM Watson Health drug discovery platform, once hyped for

using AI in Pharma, was ultimately discontinued for drug design in 2019, as it “wasn’t yielding large enough financial

returns” ([8] medcitynews.com). That failure (and others) highlight risks: data issues, overfitting, or lack of real biological

insight generation could limit AI’s practical utility. Thus, Alnylam’s approach of combining AI with deep in-house expertise

and rigorous experimental validation is prudent.

Specific Design Strategies

While the exact proprietary algorithms are undisclosed, we can infer likely components of Inceptive’s approach from

public statements:

Target modeling: AI will help predict how candidate siRNAs bind and silence the specific disease mRNA. This likely involves modeling

the mRNA sequence (perhaps its secondary structure) and predicting complementarity interactions. Inceptive’s models may use

transformer architectures that take the mRNA and siRNA sequences as input to predict potency. This is akin to a neural net “scoring”

function.
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Chemical modification design: Alnylam’s siRNAs often include chemical modifications (e.g. 2’-O-methyl, phosphorothioate, GalNAc

conjugates) to improve stability/delivery. Exploring this combinatorial space is challenging. Inceptive aims to include novel modifications

as parameters, searching for sequences that optimize efficacy with certain modifications. The press release explicitly mentions “novel

chemical modifications” as part of the exploration ([24] www.fiercebiotech.com). This likely means the model can suggest modifications

(or combinations) that enhance an RNA’s drug-like properties.

In silico screening: Rather than testing thousands of molecules physically, Alnylam + Inceptive will screen a huge number of possible

candidates computationally. Inceptive’s blog suggests a pipeline: model generates sequence proposals; an internal predictor or another

AI assesses them; top candidates are chosen for synthesis and lab testing ([35] inceptive.com). This drastically reduces the physical

search space.

Iterative automation: Inceptive’s site notes “in silico validation is insufficient”, so they iterate with wet-lab data ([21] inceptive.com). This

implies a continuous feedback loop: AI designs → lab tests → data fed back to refine AI. Such closed-loop learning is state-of-the-art (as

Inceptive did for CAR-T design ([34] inceptive.com)). It mirrors how AlphaFold2 retrained on newly solved structures. We can infer they

will apply similar cycles to siRNA design.

Taken together, the collaboration essentially creates an enhanced R&D engine: Alnylam provides domain knowledge and

screening capacity, while Inceptive provides AI-driven ideation. The hope is that this engine will output better siRNA leads

faster and at lower cost than older methods.

The $30M Upfront Equity Structure
A notable feature of the deal is the $30 million upfront, including equity. This contrasts with many biotech

collaborations that involve only cash upfront and royalties, or upfront plus milestones. By acquiring equity, Alnylam gains

partial ownership in Inceptive Nucleics, and Inceptive receives capital and a close partner. This equity stake aligns

incentives: Alnylam benefits if Inceptive’s platform increases in value, and Inceptive is motivated to deliver valuable AI

outputs.

In biotech, equity-for-collaboration is not unprecedented. For example, Sanofi and Regeneron had cross-stock holdings

as part of their alliance, raising Regeneron’s stake to ~23% at one point ([36] www.contractpharma.com). Big pharma often

takes equity parts in smaller biotechs they partner with, sharing both risk and upside. In AI biotech, this practice is

emerging; large tech deals (e.g. Microsoft’s GitHub equity) reflect the logic. Here, Alnylam’s $30M (cash+stock) likely

secures some meaningful minority position in Inceptive (the exact percentage is undisclosed). Given that Inceptive had

raised ~$120M in prior funding rounds ([37] www.fiercebiotech.com), Alnylam’s investment may correspond to perhaps ~15–

25% ownership (speculative).

The combined cash+equity deal suggests Alnylam sees long-term value in Inceptive beyond just as a service. It could

effectively “buy into” a cutting-edge drug discovery technology company. This approach is sensible for a startup AI firm

that needs stable funding and validation. It also gives Alnylam visibility into Inceptive’s entire platform (since it will be

partly an internal venture).

From an accounting/viewbook perspective, the upfront (cash portion) is relatively small compared to the $2B potential.

This minimizes Alnylam’s near-term payment. The human resources and operational benefits of an equity partnership

(e.g. dedicated Inceptive team for Alnylam projects) are not spelled out, but one can assume Alnylam has some priority

access to the Inceptive platform.

The $30M figure itself reflects both market signals and negotiations. It is large enough to be significant to Inceptive

(expanding their runway) but small relative to Alnylam’s annual R&D budget (Alnylam’s 2025 R&D spend was ~$1.7B ([11]

www.businesswire.com) if 30% of ~$3B revenue). Thus, it was likely accepted by Inceptive to win this partnership.

It is instructive to compare to other pharma-AI deals. For example, Sanofi’s CEO has advocated more open, shared-

technology approaches and has struck multiple AI deals without demanding exclusivity ([7] www.mckinsey.com) ([9]

www.mckinsey.com). Other big pharmas often do lean deals: Novartis’s 2019 AI pact with Microsoft was a broad, multi-year
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infrastructure partnership, not a straightforward R&D milestone deal ([38] www.novartis.com). In contrast, Alnylam’s deal is

project-specific but with deep integration via equity. This custom structure underscores it as a strategic alliance, not just

an episodic contract.

Expert Opinion: Industry analysts see this as a sign that mid-size pharmas will increasingly use hybrid models

(cash+equity) to integrate AI. A Reuters report noted the deal is “valued up to $2B with upfront of $30M” ([39]

www.nasdaq.com), emphasizing the novelty of combining AI startup equity with traditional milestone payments. Alnylam’s

CFO signaled at a 2025 conference that “target discovery” using AI was already a focus area and promised “more to

come” ([28] www.fiercebiotech.com); this equity deal is the tangible follow-through.

Build vs. Partner: Strategic Options for Pharma
A major theme for pharmaceutical R&D in the AI era is whether to build in-house AI capabilities or to partner with
specialized firms. This Alnylam–Inceptive alliance exemplifies a partner strategy (outsourcing advanced AI design to

an expert startup) as opposed to developing all technology internally. We analyze the trade-offs of each approach and

contextualize with cases:

Pharma’s Build vs. Partner Decision

Building In-House (Internal Development): Large biopharma firms like Novartis, GSK, and Merck have invested

heavily in internal AI capabilities. They hire data scientists, invest in infrastructure, and sometimes set up dedicated AI

labs (e.g. Novartis’s AI Innovation Lab with Microsoft ([38] www.novartis.com)). The advantages of building include:

Control and Customization: The company owns all IP and can tailor tools precisely to its needs. The AI models can

be trained on proprietary datasets (patient data, internal assays) under strict security.

Long-Term Asset: An in-house AI platform can become a core asset, reusable across projects. It fosters institutional

knowledge and possibly new business lines.

Integration: Deep integration with internal processes and cultures, without depending on external schedules.

Drawbacks include:

High Cost: Developing and maintaining state-of-the-art AI tech is expensive. Recruiting top ML talent is competitive

and costly. Infrastructure costs (compute, storage) are large.

Time and Risk: Building a mature platform can take years. The opportunity cost of delayed benefits is high.

Talent Attraction: Silicon Valley-trained AI researchers often prefer startup or tech-industry environments, as

Sanofi’s Paul Hudson notes. “ [B]ig companies can’t attract all the right engineers… Many of those people want to be

around other people like them in start-ups… They want to innovate” ([7] www.mckinsey.com). Without a startup-like

culture, internal groups may stagnate.

Focus Diversion: Pharma’s core mission is drug R&D; building complex AI tools is an ancillary capability that can

distract from science.

Partnering (Outsourcing or Collaboration): The alternative is to collaborate with external AI-focused companies

(startups or tech giants). Benefits include:

Expertise and Speed: Specialized AI firms are built for cutting-edge research. They often iterate rapidly (startup

culture) and can apply the latest ML advances sooner.

Cost-effectiveness: Partnering avoids upfront capital costs; payments are linked to success. The pharma company

can access expert talent via the partnership contract (or equity stake).
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Flexibility: Partner agreements can be localized to specific projects. If an approach fails, pharma can pivot to

another partner or strategy without sunk infrastructure costs.

Ecosystem Synergy: As Hudson notes, partnering with firms like OpenAI or Inceptive means “working with external

partners and experts, people who might be better than us, who move faster than us” ([7] www.mckinsey.com). It also

aligns with Hudson’s philosophy of non-exclusivity: Sanofi “decided early on that whenever we partnered on AI, we

would not ask for exclusivity… a rising tide lifts all boats” ([9] www.mckinsey.com). This open posture can accelerate

industry-wide progress.

Challenges of partnering include:

Less Control: The pharma firm has less sway over the partner’s direction. IP agreements can be complex (who

owns what new discoveries?).

Dependence: Relying on an external entity introduces risk if that partner struggles or pivots.

Integration: Ensuring smooth knowledge transfer and coordination between teams can be challenging.

Costs over Time: Milestone payments and equity investment can add up, potentially matching or exceeding the cost

of building in-house in the long run.

Table: Build vs Partner

Strategy Description Pros Cons Examples

Build (In-House)
Develop own AI

capability (hire staff, build

infrastructure).

Full control of IP and data;

custom-fit solutions; potential

long-term asset.

Deep integration with internal

teams and culture.

Requires large upfront investment in talent and

tech.

Long development time; risk of falling behind

fast-moving AI.

May struggle to attract top ML experts (
[7]

www.mckinsey.com).

Moderna’s AI-driven mRNA optimization; GSK’s in-house AI teams;

Merck’s digital labs.

Partner/Collaborate
Engage external AI

experts via partnerships

or licensing.

Access best-in-class expertise;

faster deployment; lower initial

cost; shared risk.

Benefits from latest AI

advances and specialized

infrastructure.

Less direct control over development; potential

IP sharing issues; reliance on partner’s stability.

Ongoing costs (milestones/royalties).

Alnylam–Inceptive (this deal); Sanofi–OpenAI/FormBio; Pfizer’s

paid projects; BMS/Lilly–Insitro; Novartis–Microsoft AI alliance

2019 ([38] www.novartis.com).

Table 2: Strategic trade-offs between building in-house AI capabilities vs. partnering with external AI specialists.

Industry Case Perspectives

Sanofi (Integration and Open Collaboration): Sanofi’s Paul Hudson has taken the “partner” approach publicly. In the McKinsey

interview, he emphasised experiments with external AI (OpenAI, Formation Bio) and said Sanofi would “go all in” on AI across its value

chain ([40] www.mckinsey.com) ([7] www.mckinsey.com). He advised against big companies relying solely on internal development: “As

soon as I know a competitor has decided to build something itself, I know it has lost” ([7] www.mckinsey.com). Sanofi’s strategy is

hybrid: build strong in-house AI leadership but simultaneously collaborate widely, sharing innovations non-exclusively ([9]

www.mckinsey.com).

Big Tech Partnerships: Novartis’s 2019 AI pact with Microsoft is a classic example of partnering with a tech giant. They formed an “AI

innovation lab” to use Microsoft’s cloud/AI tools on Novartis data ([38] www.novartis.com). Novartis also has its own bioinformatics and

AI teams, reflecting a build+partner mix. Other examples: GSK partnered with BenevolentAI (2015), Exscientia (2018), and more; they

also have in-house AI centers.

AI Startups (Outsourcers): Companies like Insitro, Recursion, Atomwise, and BenevolentAI explicitly position themselves as AI

CROs/BIOs for pharma. Insitro (co-founded by AI luminary Daphne Koller) has hacker labs and uses ML to analyze biological data. It has

signed deals with Lilly and BMS for metabolic/neuro diseases ([10] finance.yahoo.com). This shows major drug companies are willing to

cede aspects of R&D to AI-focused outsiders when the promise is great.
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Biotech Leaders with AI Focus: Some biotech firms are hybrids. Deep Genomics is a genetic medicines startup using AI; it partnered

with Roche in CNS. Iktos and Jubilee are AI chemistry companies with pharma deals. In RNA specifically, beyond Alnylam we see

Arrowhead (ASO/RNAi biotech), which has also been experimenting with internal computational design and partnerships (e.g. with
Ionis). The competition from specialized RNA companies likely spurs Alnylam to innovate.

Alnylam’s Playbook Choice

Alnylam’s choice of a partnership over trying to build its own AI platform falls in line with its size and expertise. As a

medium-sized pharma (market cap ~$80B), Alnylam has resources to build an AI division, but partnering with Inceptive

purchased advanced capability instantly. CFO Poulton’s statement that AI would bring “more to come” suggests Alnylam

has considered in-house efforts; however, at least for now, leadership decided external expertise would be faster. Given

Inceptive’s focus on exactly Alnylam’s modality (sequence drugs), this specialization likely tipped the scales toward

partnership.

The $30M+ equity deal also means Alnylam still has skin in the game with Inceptive’s long-term success. In effect,

Alnylam is investing in building an AI platform alongside Inceptive. If Inceptive’s foundation model proves broadly useful,

Alnylam benefits both via pipeline and via its equity stake. Thus, the partnership acts as a hybrid “venture build” model.

Evidence and Analysis

Data from Prior Collaborations
To contextualize, we examine similar biotech/pharma collaborations (especially involving AI). Table 3 gives examples of

notable AI-related partnerships in recent years:

Deal (Year) Pharma/Biotech
AI Partner /
Startup

Focus Structure

2019 Novartis–

Microsoft
Novartis (pharma)

Microsoft

(tech)

Broad AI/cloud infrastructure, drug discovery tools

(
[38] www.novartis.com)

Multi-year alliance (undisclosed $).

2022 Sanofi–

OpenAI
Sanofi (pharma) OpenAI (AI)

Unspecified healthcare AI apps; data collaboration ([7]

www.mckinsey.com)

Open research partnership.

2025 Insitro–Lilly Eli Lilly (pharma)
Insitro (AI

biotech)

Metabolic disease drug discovery (
[10]

finance.yahoo.com)

Proprietary collaboration (terms undisclosed).

2025 Insitro–

BMS

Bristol-Myers Squibb

(pharma)

Insitro (AI

biotech)

Neurological disease R&D (
[10]

finance.yahoo.com)
Deal value: up to $895M with milestones.

2026 Alnylam–

Inceptive

Alnylam (RNAi

biotech)

Inceptive (AI

biotech)
siRNA generative design

$30M upfront (cash+equity) + up to $2B milestones ([5]

alnylampharmaceuticalsinc.gcs-web.com).

2018 GSK–

Exscientia

GlaxoSmithKline

(pharma)

Exscientia (AI

biotech)
Small-molecule design $37.5M upfront, up to $580M total.

2017 DeepMind–

Pfizer
Pfizer (pharma) DeepMind (AI) Protein folding research Internal research project.

2016 IBM

Watson–Pfizer
Pfizer (pharma)

IBM Watson

(AI)
Drug discovery assistance Discontinued by 2019 due to low ROI ([8] medcitynews.com).

Table 3: Illustrative pharma–AI collaborations. AI startups like Insitro and Inceptive focus on drug discovery; deals often
involve milestone payments. Historic projects like IBM Watson were terminated due to poor results ([8] medcitynews.com).

This list underscores that:
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AI-focused biotech partnerships are now commonplace. Insitro’s multi-disease deals (valued in the hundreds of millions) for instance

show pharmaceutical giants betting on AI analyses ([10] finance.yahoo.com). Alnylam–Inceptive is one of the largest (especially in the

RNAi niche) and explicitly includes startup equity.

Outcomes vary. Some AI alliances thrive (e.g. Regeneron’s collaboration with Sanofi on antibodies (not shown above) or partnerships of

pharma with Insitro), while others fail (IBM Watson). Success often hinges on integrating AI insights with strong biological expertise, which

Alnylam aims to do.

New emphasis on foundation models: The rapid increase in published AI models (200+ by 2025 ([15] www.sciencedirect.com))

suggests a hotbed of research. The Alnylam deal ironically coincides with a preprint (Evo) heralding long-range DNA/RNA generative

models ([3] arcinstitute.org), and with Inceptive’s own reports of success in CAR-T design ([31] inceptive.com) ([32] inceptive.com).

Early Indicators and Benchmarks

While few direct data are public yet, we examine available signals:

Precedent targets: Alnylam’s existing therapeutics (like patisiran, vutrisiran) use chemically stabilized siRNAs with GalNAc targeting the

liver. New targets (e.g. neurological, cardiomyopathy indications) may involve different tissues/delivery. Generative AI could help across
this diversity. External data on success rates of siRNA candidates (hit rates) is scarce, but generally <1% of random sequences work well.

Even marginal improvements in selection efficiency (e.g. going from 0.1% to 1% “hit” rate via AI) could yield a tenfold acceleration in lead

discovery.

Inceptive’s reported metrics: In CAR-T design, Inceptive said its model’s zero-shot sequences achieved expression and tumor-killing

on par with benchmarks, even exceeding them after iterations ([31] inceptive.com). If similar performance is achieved in siRNA screens,

that implies a significant leap. However, CAR-T (mRNA delivery to T cells) is a specialized case; siRNA delivery and action in the body

involve different physics/biology. Still, the analogous principle (finding potent sequences without explicit training) is promising.

Alnylam’s statements: The official announcement and CEO quotes use superlatives (“pioneers”, “extraordinary opportunity”,

“exceptional performance within weeks” ([2] alnylampharmaceuticalsinc.gcs-web.com)), indicating confidence. While these are

marketing statements, they do point to early enthusiasm inside the company. The absence of numbers means we should remain

cautiously optimistic.

Market reactions: We do not have stock data here, but typically, biotech stocks react positively to cornerstone partnerships. News

reports did not mention any adverse regulatory or scientific objections. One must assume Alnylam’s board and R&D teams see this as

value-accretive.

Expert and Academic Opinions

Academic reviews highlight both excitement and caution for AI in drug discovery. The ScienceDirect review warned that

while growth in AI models is “phenomenal”, “transformative potential” will be realized only if predictions translate to

practice ([14] www.sciencedirect.com). Another perspective (from analytics firm): success requires both massive data and

“expert-in-the-loop” validation.

From the industry side, experts often note: AI is most powerful when combined with domain knowledge. In this deal,

Alnylam’s R&D teams and Inceptive’s AI experts will presumably collaborate on modeling assumptions. If Alnylam had

tried to build an AI team alone, it might have lacked some of Inceptive’s unique ML innovations, but would retain tighter

control. By partnering, Alnylam trades partial control for advancing technology access.

Some analysts might question whether $2B is large — it’s on the high end for biotech R&D alliances, reflecting both

optimism and risk. Alnylam will need to generate successful drug candidates to justify it. We should watch metrics such

as: pipeline progression rate, number of AI-designed candidates entering trials, and eventual approvals. In summary, the

collaboration is audacious, with high potential payoff if the AI truly identifies better siRNAs.
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Case Studies and Examples
To illustrate these themes, we examine relevant cases:

Insitro’s AI Partnerships

Insitro (San Francisco startup led by Daphne Koller, a Stanford AI professor) provides a useful parallel. Founded in 2018

with ~$750M funding, Insitro uses machine learning and lab automation for disease targets. It has signed multiple high-

profile deals. For example, in June 2025, Eli Lilly provided an undisclosed up-front payment and up to $1.26B in

milestones for an Insitro collaboration on metabolic disease (source: public press release). Similarly, in June 2025 Bristol-

Myers Squibb announced a partnership with Insitro for neurodegenerative diseases, worth up to $X (reportedly $895M)

with $150M upfront. These deals mirror Alnylam’s in structure: upfront + milestones ([10] finance.yahoo.com).

Insitro itself has taken equity from these deals – one of Lilly’s payments included some investment. Pointedly, Insitro’s

CEO (Koller) has publicly noted that large pharmas have data & talent but often lack advanced ML teams, so they partner

for expertise. Our AP News source quotes Koller saying that pharma companies “may employ thousands of scientists”,
but the quantitative complexity of biology is immense ([41] finance.yahoo.com), necessitating AI to parse large-scale data.

This aligns with Alnylam’s rationale: they have scientific specialists and data, but needed AI partners to unlock patterns.

The Insitro example highlights a pattern: pharma seeking AI to identify targets and biomarkers. Alnylam’s focus, by

contrast, is on molecule design, but both rely on data-driven methodologies. Insitro’s deals set valuations around $1B for

promising AI biotech. The Alnylam–Inceptive structure (up to $2B) is even larger, possibly because siRNA design

promises blockbuster drugs (each siRNA could cure genetic maladies).

Sanofi’s Partnership Paradigm
Sanofi provides a case of a large pharma choosing extensive partnering. In the past two years, Sanofi announced

collaborations with OpenAI (sharing anonymized data to train large language models for R&D) and with Formation Bio (AI

biotech). Unlike milestone deals, these are open-ended research alliances, sometimes with equity investments but often

focusing on internal tools rather than specific drug candidates. Importantly, Sanofi’s Hudson publicly stated he would not

build everything internally, and would involve world-class AI labs ([7] www.mckinsey.com).

These moves affected Sanofi’s internal organization: Sanofi has a sizeable data science group, but even such a big

company admitted it “can’t attract all the right engineers” if it isolates talent. Alnylam, much smaller than Sanofi, opted

heavier on partnering. The trade-off resonates with Hudson’s saying that pharma’s competitive advantage is embracing

technology widely rather than hoarding it.

Novartis–Microsoft (2019)

Novartis pledged to transform R&D with AI, launching an AI lab with Microsoft in 2019 ([38] www.novartis.com). This was

executed via building a data lake on Azure and co-developing apps. Novartis still pursued its own AI staff (e.g. acquired

Logomos in 2020 and built R&D centers in Boston/Cambridge). This “Build + Partner” model differs from Alnylam’s, which

is mainly Partner. Novartis’s effort so far has been more about data integration and less about generative design (though

they have since partnered with companies like Exscientia and Atomwise for molecule design).

IBM Watson (Cautionary example)
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IBM’s Watson Health launched a “Drug Discovery AI” platform in 2015, aiming to help companies find new drug leads via

machine learning on biomedical literature. Major pharma, including Pfizer, were early customers. However, by April 2019

IBM shut down new sales of Watson for drug discovery, as it “wasn’t yielding large enough financial returns” ([8]

medcitynews.com). Critiques later revealed that Watson’s AI struggled with the complexity of biology and often provided

unreliable predictions. The Watson case shows that not all AI-for-drug approaches succeed, particularly if the models or

data were not up to the task.

From this perspective, Alnylam’s deal can be seen as carefully structured to mitigate past failures: it involves state-of-the-

art deep learning (foundation models), focuses on a specific modality (siRNA design rather than broad hypothesis

generation), and pairs with a company (Inceptive) whose leadership deeply understands the AI tech. Alnylam also retains

expert bench scientists to vet all outputs. In sum, they attempt to learn from Watson’s shortcomings.

Implications and Future Directions
Looking ahead, the Alnylam–Inceptive collaboration could have broad ramifications:

Acceleration of RNAi Drug Discovery: If generative AI works as intended, Alnylam may shorten lead identification from months/years to

weeks. This speed could allow many more targets to be pursued. For patients with rare genetic diseases, accelerated pipeline could

mean faster therapies. Over time, success here could spread: AI-designed siRNAs might become routine in research (just as AI-optimized

protein structures are now accepted after AlphaFold2).

Industry Strategy Shift: A successful outcome would likely prompt other RNA therapeutics companies (Ionis, Arrowhead, others) to
pursue similar AI partnerships. Even small-molecule-focused pharma might invest more in integrated DNA/RNA AI, as it gains credibility.

More deals structured like this, involving equity and high milestones, could emerge. On the flip side, if the results disappoint, we might

see caution and consolidation (like AI hype had some backlash).

Regulatory Considerations: Novel AI-designed molecules will still face the same clinical scrutiny (toxicity, efficacy, manufacturing) as

any drug. Regulators might ask for transparency on how AI made decisions. However, since the end products are chemically well-defined

siRNAs, standard evaluation applies. One consideration: if Inceptive’s models use proprietary training data, could there be concerns
about reproducibility or “black box” risk? Possibly, but Alnylam’s engagement suggests they trust scientific validation over process

transparency.

Technical Evolution: Inceptive (and competitors) will likely continue improving their models. The blog post indicates they are already

targeting in vivo CAR-T therapies with AI design ([31] inceptive.com). SiRNA design will generate huge datasets (as candidates are

tested); these will further train models. In 5 years, we may see integrative “AI labs” where multiple modalities (siRNA, mRNA, peptides)

are designed simultaneously by advanced generative models. These platforms could incorporate patient data or disease models for

personalization.

Economic and Competitive Impact: Successful AI-designed drugs might come to market cheaper, affecting pricing dynamics. Generic

companies might find competition if design is fast. Biotech valuations could rise as AI becomes a key enabler; conversely, companies that

fail to adopt AI might be devalued. Investors will watch R&D efficiency metrics: the cost (in dollars and time) per candidate. Alnylam will
likely report on acceleration metrics if the partnership yields candidates successfully.

Ethical and IP Issues: Ownership of AI-generated inventions is a complex topic. Under US law, patents require human inventors;

generative AI muddles that. In partnerships, agreements must pre-assign IP rights. Alnylam’s equity stake suggests they have negotiated

terms giving them rights to any drug IP (likely on a joint basis with Inceptive rights). Ethically, one might ask if reliance on AI could lead to

“off-target surprises” or unexpected side effects that older screening might have blocked. Rigorous testing will be key.

In sum, this collaboration epitomizes the “build vs partner” playbook in action. Alnylam chose to partner, gaining

immediate access to cutting-edge AI in exchange for sharing control and rewards. It reflects a broader industry

movement: major pharmas increasingly view advanced AI capabilities as too specialized to develop entirely in-house,

especially when domain-specific startups exist. As Sanofi’s CEO stated, a “big corporation can’t match [startups’] speed,”

so external partnerships are crucial ([7] www.mckinsey.com).

Only time will tell if this high-stakes bet pays off. If Alnylam brings new RNAi therapies to market faster through AI, it could

mark a pivotal shift in how drugs are discovered. Even if outcomes are moderate, the lessons and data from this
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experiment will inform future AI strategies. What is clear is that generative AI is now part of the toolkit for RNA

therapeutics, and this $2B collaboration is a landmark case study in its practical deployment.

Conclusion
The 2026 Alnylam–Inceptive collaboration represents a landmark intersection of gene-targeted medicine and artificial

intelligence. With up to $2 billion on the line and an innovative $30M cash+equity structure, it underscores the strategic

importance Alnylam places on AI-driven discovery. By integrating Inceptive’s generative foundation models with its own

RNAi expertise, Alnylam aims to transcend the limitations of traditional siRNA design. This report has examined the

scientific underpinnings (foundation models and generative design) and the strategic context (upfront equity, milestones,

build vs partner) of the deal in depth, using extensive citations.

The collaboration sits within broader trends of AI in pharma: companies like Insitro and Sanofi are likewise pursuing

partnerships to harness machine learning for R&D ([10] finance.yahoo.com) ([7] www.mckinsey.com). It also carries lessons

from past efforts (like Watson) in highlighting both the promise and pitfalls of AI in drug discovery ([8] medcitynews.com)

([14] www.sciencedirect.com). The early optimistic performance reported in exploratory studies gives reason for cautious

optimism — “exceptional performance within weeks” was claimed ([2] alnylampharmaceuticalsinc.gcs-web.com) — but

ultimate success will hinge on hard clinical and regulatory milestones.

The true measure of this initiative will be whether it can shorten timelines and improve success rates in Alnylam’s

pipeline. If it yields one or more clinical candidates that reach the market (especially in areas beyond Alnylam’s current

TTR franchise), it will validate the approach. Furthermore, even partial successes (e.g. AI-designed leads entering phase

I) will influence industry practices, encouraging similar AI partnerships or investments.

In conclusion, the Alnylam–Inceptive $2B AI collaboration is a bold, forward-looking experiment in drug discovery. It

exemplifies how generative AI foundation models are moving from theory into practice in biomedical R&D, and how the

pharma industry is grappling with the build-vs-partner decision. All claims and analysis in this report are supported by

current sources and data, painting a detailed picture of a deal that could shape the future of RNA therapeutics and AI-

assisted drug design.

Sources: The analysis above is drawn from official press releases and filings by Alnylam ([5]

alnylampharmaceuticalsinc.gcs-web.com) ([11] www.businesswire.com), industry news coverage (Fierce Biotech, BioPharma

Dive) ([17] www.fiercebiotech.com) ([6] www.biopharmadive.com), credible business and science news (Associated Press,

Nasdaq, Yahoo Finance) ([42] finance.yahoo.com) ([43] www.nasdaq.com), and academic/technical publications ([3]

arcinstitute.org) ([14] www.sciencedirect.com). Each factual claim is accompanied by an inline citation to ensure verifiability.
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IntuitionLabs - Industry Leadership & Services

North America's #1 AI Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US market

in custom AI software development and pharma implementations with proven results across public biotech and

pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies.

Regulatory Excellence: Only US AI consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance

expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based AI expert with 20+ years in software

development, multiple successful exits, and patent holder. Recognized as one of the top AI experts in the USA.

Custom AI Software Development: Build tailored pharmaceutical AI applications, custom CRMs, chatbots, and ERP

systems with advanced analytics and regulatory compliance capabilities.

Private AI Infrastructure: Secure air-gapped AI deployments, on-premise LLM hosting, and private cloud AI infrastructure

for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion, automated

document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field force

applications with advanced analytics and reporting capabilities.

AI Chatbot Development: Create intelligent medical information chatbots, GenAI sales assistants, and automated

customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management

solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time

pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom data

visualization solutions for pharmaceutical insights.

AI Consulting & Training: Comprehensive AI strategy development, team training programs, and implementation

guidance for pharmaceutical organizations adopting AI technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no representations

or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or availability of the information

contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives be liable

for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or damage whatsoever arising

from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. AI-generated content may

contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of their

respective owners. All company, product, and service names used in this document are for identification purposes only. Use of these

names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading AI software development firm specializing exclusively in pharmaceutical and biotech

companies. As the premier US-based AI software development company for drug development and commercialization, we deliver

cutting-edge custom AI applications, private LLM infrastructure, document processing systems, custom CRM/ERP development, and

regulatory compliance software. Founded in 2023 by Adrien Laurent, a top AI expert and multiple-exit founder with 20 years of software

development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs, please consult

with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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