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Amazon Bio Discovery: AWS Agentic Al
Platform for Drug Development

Executive Summary: In April 2026, Amazon Web Services (AWS) launched Amazon Bio Discovery (ABD), an agentic
Al-driven platform aimed at accelerating early-stage drug discovery (' www.genengnews.com) (?) www.aboutamazon.com).
The platform combines a catalog of 40+ specialized biological foundation models (bioFMs) with an Al “agent”
interface and integrated laboratory services, creating a closed-loop lab-in-the-loop workflow (°! www.aboutamazon.com) (1!
aws.amazon.com). Scientists can query the system in natural language to select and configure models, generate
candidate molecules, and prioritize leads for experimental testing. Shortlisted candidates can be automatically sent to
AWS's partner labs (e.g. Twist Bioscience, Ginkgo Bioworks; A-Alpha Bio joining soon) for synthesis and validation, with
the results fed back to refine subsequent designs (©°! www.aboutamazon.com) ((° www.manufacturingchemist.com). This
synergistic design addresses key bottlenecks in traditional drug R&D — notably, the shortage of computational biologists
and siloed workflows — by automating complex tasks and linking in silico predictions with wet-lab feedback (/'

www.aboutamazon.com) (¥l m.investing.com).

Early case studies validate the potential impact: in collaboration with Memorial Sloan Kettering Cancer Center (MSK),
AWS reports that nearly 300,000 candidate antibodies were generated and narrowed to 100,000 top designs for lab
testing within weeks — a process that conventionally takes many months to a year (1) www.resulisense.com) (1%
m.investing.com). Notably, even the pared-down candidates yielded numerous low-nanomolar binders upon experimental
screening (www.amazon.science). AWS emphasizes that Bio Discovery is built on the same secure, enterprise-grade

101 www.genengnews.com) (14

infrastructure trusted by 19 of the top 20 global pharmaceutical companies (!
www.aboutamazon.com), ensuring data privacy and regulatory compliance. The platform is explicitly positioned as an
augmentation of human researchers: AWS and analysts stress that ABD is meant to “accelerate” and democratize drug

design, not replace experts (*“! v resultsense.com) (7 www.aboutamazon.com).

Nevertheless, experts caution that Al is not a magic bullet: only a few Al-generated molecules have reached clinical trials
to date, and success rates in mid-stage trials remain comparable to conventional methods (") www.nature.com) (**!
www.axios.com). Thus, Amazon Bio Discovery represents a promising enabler — coupling cutting-edge generative models
with real-world testing — but its ultimate impact will depend on continued validation and integration into broader drug
development pipelines. This report provides a detailed analysis of Amazon Bio Discovery, covering its technological
foundation, workflow, supporting ecosystem, early results, and potential implications for pharmaceutical R&D.

Introduction and Background

Developing a new medicine is famously slow, complex, and expensive. In the U.S. it typically takes 12—15 years and
over a billion dollars to bring a drug from concept to market (*°! www.axios.com). Efforts to accelerate this process have
long included high-performance computing for molecular modeling, but recent advances in artificial intelligence promise
more radical change. The explosion of generative Al — models that can create new data such as protein structures or
small molecules — has opened new avenues for design tasks previously done by hand or brute force. For example,
DeepMind’s AlphaFold revolutionized protein structure prediction in 2020 (%! arxiv.org), and emerging models can now
even suggest new chemical structures that might bind a given target.

However, these powerful Al tools come with major barriers. Cutting-edge models require specialized coding skills and
expensive compute infrastructure, and each task (e.g. designing an antibody) may involve dozens of different models or
algorithms. Bench scientists often lack the expertise to assemble and benchmark these tools, while computational
biologists (who can bridge this gap) are in limited supply. Moreover, computational outputs must still be synthesized and
tested in the lab — a process that usually involves coordinating with multiple contract research organizations (CROs) and
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manually handling data transfers between siloed systems (" www.genengnews.com) (**' www.aboutamazon.com). These
challenges create a “collaboration bottleneck” in the discovery pipeline (*°! aws.amazon.com).

Agentic Al — Al systems designed as autonomous agents that can plan and execute multi-step tasks under human
guidance — offer a way to overcome these challenges. Rather than just providing static predictions, an Al agent can
interact with a user, incorporate experimental feedback, and orchestrate complex workflows. In the life sciences, agentic
Al is emerging as a strategy to integrate the many steps of drug research under a single interface (“ ww.biotecnika.org)
(P www.technologynetworks.com). AWS's Bio Discovery is explicitly built on this paradigm, combining the notion of
“foundation models” with conversational Al and lab connectivity.

Foundation models refer to large-scale Al models pre-trained on broad datasets, which can then be fine-tuned or
applied to specific tasks (*? arxiv.org). In biology, left unrefined, they can learn general patterns of molecular structure or
sequence. For example, a protein language model might be trained on millions of sequences to learn grammar-like rules
of folding and binding.AWS calls its catalog of deployed models “biological foundation models” (bioFMs), each tuned
to tasks like antibody binding prediction, developability scoring, or peptide design (! www.aboutamazon.com) (#? arxiv.org).
The promise of foundation models is that a single flexible model can be adapted across many drug-design projects, much
as GPT-4 can be applied across disparate text tasks (“*) arxiv.org) (“* arxiv.org). AWS's ABD builds on this concept but
adds layers of user-friendly orchestration and integration.

AWS has deep roots in life sciences and cloud infrastructure. For example, it already hosts clinical, genomic, and imaging
workloads for many pharma companies, and 19 of the top 20 global pharmaceutical firms rely on AWS for critical R&D
computing ("% www.genengnews.com) () www.aboutamazon.com). This existing presence — and compliance certifications
like HIPAA and FedRAMP — provides a secure foundation for Bio Discovery. Prior AWS tools in healthcare have included
data lakes for patient records (AWS HealthLake) and genomic analysis platforms (AWS HealthOmics). Bio Discovery
represents the next step: a fully managed, no-code research platform designed for teams that span biology, chemistry,
and data science.

In parallel, the pharmaceutical industry is racing to harness Al. Competitors include NVIDIA's BioNeMo platform
(available on AWS) (Y nvidianews.nvidia.com), Alphabet/Isomorphic Labs (building on AlphaFold), OpenAl with its Novo
Nordisk collaboration, and startups like Insilico, BenevolentAl and Exscientia. Industry media note that companies from
Big Tech to biotech are announcing Al initiatives almost weekly (“°/ www.axios.com) (“°) pharmaphorum.com). AWS's entry
with Bio Discovery overlaps with these efforts, but with a distinct focus on integrated lab workflows and accessibility. As
one analyst put it, fears that Al will eliminate lab work are “largely overblown” — instead, platforms like Bio Discovery could
expand tool spending by making experiments faster and more automated ("**) www.resultsense.com). Table 1 (below)
summarizes key contrasts between Amazon Bio Discovery and traditional drug-design methods.

+ Foundation model catalog. ABD provides scientists with a curated library of over 40 specialized bioFMs, ranging from academic open-
source models (e.g. MIT’s Boltz-2 for molecular binding ([271 www.genengnews.com)) to commercial models by partners like Apheris
(proprietary drug-design models (2% www.genengnews.com)) and Boltz (protein engineering models). These models have been

benchmarked on antibody developability and related datasets ([29] www.aboutamazon.com) ([30] www.techradar.com), helping
scientists compare performance. In traditional R&D, researchers either write custom code or rely on in-house informaticians to run

disparate tools; by contrast, ABD centralizes these models behind a unified interface ([31] www.aboutamazon.com) ([32]
aws.amazon.com).

« Agent-guided workflow design. A central feature is the Al agent — a conversational assistant (built on AWS Al technology) that interacts
with researchers in natural language to automate experiment setup. For example, the agent can recommend which model chains to use,
identify antigen “hotspots” for targeting, and suggest structural scaffolds for antibodies (133] aws.amazon.com) ([21J
www.technologynetworks.com). The user can adjust parameters or ask “why” at each step — the agent provides scientific rationale and
citations for its suggestions (‘34] aws.amazon.com) (‘21] www.technologynetworks.com). This “no-code” approach allows bench
scientists to run parallel virtual experiments without needing to write scripts, while letting computational experts embed their expertise into

- 2
reusable pipelines (bﬂ aws.amazon.com) (W aws.amazon.com).

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights Page 3 of
reserved. 15


https://www.genengnews.com/topics/artificial-intelligence/aws-launches-amazon-bio-discovery-agentic-ai-to-accelerate-drug-development#:~:text=While%20rising%20AI%20models%20show,manually%20coordinate%20timelines%20and%20execution
https://www.aboutamazon.com/news/aws/aws-amazon-bio-discovery-ai-drug-research#:~:text=Taking%20candidates%20from%20computational%20design,manually%20coordinate%20timelines%20and%20pricing
https://aws.amazon.com/blogs/industries/introducing-amazon-bio-discovery/#:~:text=The%20field%20is%20moving%20fast,the%20science%20isn%E2%80%99t%20available%2C%20but
https://www.biotecnika.org/2026/03/agentic-ai-in-drug-discovery/#:~:text=Now%2C%20Agentic%20AI%20in%20Drug,all%20under%20expert%20human%20guidance
https://www.technologynetworks.com/tn/articles/the-role-of-agentic-ai-tools-in-accelerating-drug-development-410517#:~:text=Agentic%20AI%C2%A0has%20the%20potential%20to,autonomously%3A%20planning%2C%20reflecting%2C%20and%20adapting
https://arxiv.org/abs/2505.11610#:~:text=While%20many%20neural%20network%20architectures,the%20term%3A%20FMs%20are%20architecture
https://www.aboutamazon.com/news/aws/aws-amazon-bio-discovery-ai-drug-research#:~:text=Amazon%20Bio%20Discovery%20gives%20scientists,access%20alone%20is%20not%20enough
https://arxiv.org/abs/2505.11610#:~:text=While%20many%20neural%20network%20architectures,the%20term%3A%20FMs%20are%20architecture
https://arxiv.org/abs/2505.11610#:~:text=While%20many%20neural%20network%20architectures,the%20term%3A%20FMs%20are%20architecture
https://arxiv.org/abs/2505.11610#:~:text=The%20survey%20highlights%20sequence,novo%20drug%20design
https://www.genengnews.com/topics/artificial-intelligence/aws-launches-amazon-bio-discovery-agentic-ai-to-accelerate-drug-development#:~:text=Currently%2C%2019%20of%20the%20top,adopters%20of%20Amazon%20Bio%20Discovery
https://www.aboutamazon.com/news/aws/aws-amazon-bio-discovery-ai-drug-research#:~:text=Amazon%20Bio%20Discovery%20is%20built,proprietary%20data%20and%20intellectual%20property
https://nvidianews.nvidia.com/news/aws-nvidia-generative-ai-innovation#:~:text=AWS%20and%20NVIDIA%20Extend%20Collaboration,be%20available%20on%20AWS%20HealthOmics
https://www.axios.com/2026/04/15/exclusive-openai-ai-life-science#:~:text=Illustration%3A%20Gabriella%20Turrisi%2FAxios
https://pharmaphorum.com/news/amazon-launches-its-ai-drug-discovery-platform#:~:text=It%20also%20puts%20the%20company,level%20alliance%20with%20Novo%20Nordisk
https://www.resultsense.com/news/2026-04-15-aws-bio-discovery-drug-research-tool#:~:text=Chopra%20explicitly%20positioned%20Bio%20Discovery,as%20research%20programme%20pace%20rises
https://www.genengnews.com/topics/artificial-intelligence/democratizing-artificial-intelligence-in-pre-clinical-drug-discovery/#:~:text=Other%20scientists%20are%20looking%20to,help%20democratize%20commercial%20drug%20discovery
https://www.genengnews.com/topics/artificial-intelligence/democratizing-artificial-intelligence-in-pre-clinical-drug-discovery/#:~:text=%E2%80%9CA%20key%20problem%20for%20any,%E2%80%9D
https://www.aboutamazon.com/news/aws/aws-amazon-bio-discovery-ai-drug-research#:~:text=model%20works%20best%20for%20their,and%20have%20suitable%20biological%20properties
https://www.techradar.com/pro/amazons-new-ai-bio-discovery-tool-can-provide-every-researcher-with-lab-in-the-loop-drug-discovery-40-ai-biology-models-can-filter-300-000-novel-antibody-candidates-down-to-the-top-results-for-testing-in-just-weeks#:~:text=In%20collaborative%20testing%20with%20Memorial,%E2%80%9D
https://www.aboutamazon.com/news/aws/aws-amazon-bio-discovery-ai-drug-research#:~:text=Use%20AI%20in%20research%20with,ease%20and%20confidence
https://aws.amazon.com/blogs/industries/introducing-amazon-bio-discovery/#:~:text=Let%E2%80%99s%20walk%20through%20a%20representative,white%20paper%20to%20learn%20more
https://aws.amazon.com/blogs/industries/introducing-amazon-bio-discovery/#:~:text=Let%E2%80%99s%20walk%20through%20a%20representative,white%20paper%20to%20learn%20more
https://aws.amazon.com/blogs/industries/introducing-amazon-bio-discovery/#:~:text=,silico%20experiment%20with%20configuration%20agents
https://www.technologynetworks.com/tn/articles/the-role-of-agentic-ai-tools-in-accelerating-drug-development-410517#:~:text=Agentic%20AI%C2%A0has%20the%20potential%20to,autonomously%3A%20planning%2C%20reflecting%2C%20and%20adapting
https://www.technologynetworks.com/tn/articles/the-role-of-agentic-ai-tools-in-accelerating-drug-development-410517#:~:text=Agentic%20AI%C2%A0has%20the%20potential%20to,autonomously%3A%20planning%2C%20reflecting%2C%20and%20adapting
https://aws.amazon.com/blogs/industries/introducing-amazon-bio-discovery/#:~:text=Once%20you%E2%80%99re%20ready%20to%20run,binds%20to%20the%20target%20antigen
https://www.technologynetworks.com/tn/articles/the-role-of-agentic-ai-tools-in-accelerating-drug-development-410517#:~:text=Agentic%20AI%C2%A0has%20the%20potential%20to,autonomously%3A%20planning%2C%20reflecting%2C%20and%20adapting
https://aws.amazon.com/blogs/industries/introducing-amazon-bio-discovery/#:~:text=this%20looks%20like%20in%20practice,white%20paper%20to%20learn%20more
https://aws.amazon.com/blogs/industries/introducing-amazon-bio-discovery/#:~:text=validation%20together%20in%20one%20application,across%20your%20entire%20research%20organization
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=amazon-bio-discovery-aws-agentic-ai-in-drug-development.pdf
https://intuitionlabs.ai/articles/amazon-bio-discovery-agentic-ai-drug-development?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=amazon-bio-discovery-aws-agentic-ai-in-drug-development.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=amazon-bio-discovery-aws-agentic-ai-in-drug-development.pdf

I incuitiontabs  intuitionLabs - Al Software for Pharma & Biotech Amazon Bio Discovery: AWS Agentic Al in Drug Development

« Integrated lab partners and data loop. Crucially, ABD closes the loop between computation and the wet lab. Top in silico candidates
can be routed directly to AWS’s network of external CRO partners (currently Twist Bioscience and Ginkgo Bioworks, with A-Alpha Bio
coming on board) ([5] www.aboutamazon.com) ([6] www.manufacturingchemist.com). Scientists select assays and instantly view
cost/turnaround estimates; the samples are shipped out without manual coordination. When experimental results return, they flow into the
Bio Discovery environment (an experimental data registry) ([36] aws.amazon.com) ([6] www.manufacturingchemist.com). This unifies
historical data — both predictions and measured outcomes — in one place, enabling active learning: the platform can then fine-tune models

on these new results, improving accuracy for the next iteration ([37] aws.amazon.com) (www.amazon.science). Traditional processes
usually involve fragmented digital files and emails, making handoffs slow and error-prone. ABD instead offers one application to “close the

experimental loop” (' vwww.aboutamazon.com) (*) www.resultsense.com),

* Ease of use and security. ABD is designed to be accessible to any researcher, even those without coding expertise (l?’8J
www.aboutamazon.com). The interface emphasizes natural-language experiment recipes and point-and-click model configuration ([31]

www.aboutamazon.com) (B/” aws.amazon.com). Under the hood, AWS manages all cloud infrastructure (compute, storage,
networking) automatically, scaling to large workloads. The platform also supports bringing in proprietary data: scientists can upload their
own experimental results to fine-tune the models, all through a secure wizard interface ([391 www.aboutamazon.com). All customer data
and custom models remain isolated and private within their AWS account, addressing intellectual-property concerns ([M]
www.aboutamazon.com) ([40] www.manufacturingchemist.com). This combination of “enterprise-grade” security and a scientist-

friendly Ul is a selling point for regulated industries ([11J www.aboutamazon.com).

Together, these elements constitute an agentic drug-design environment. Figure 1 (below) illustrates a representative
antibody discovery workflow—from assessing models to validating candidates—highlighting how ABD merges
computational and experimental steps in one loop. (For further detail, the AWS team has published a white paper on the

MSK collaboration (“* www.aboutamazon.com) (www.amazon.science).)

Feature Amazon Bio Discovery Traditional Drug R&D

31
40+ curated “bio-FMs” (open-source & commercial), benchmarked ([" ]
Model Library Disparate tools; often homegrown or manual pipelines

www.aboutamazon.com ([22] arxiv.orgy
[33] [31]
Experiment Al-guided workflow (no-code, natural language agent) ( aws.amazon.comy o _ » o
. Manual scripting; requires computational biologists
Design www.aboutamazon.com)
Computational [38] . . " :
Skills Low barrier (agent handles coding/infrastructure) ( WWW. aboutamazon.com) High (requires programming and ML expertise)

Automated CRO ordering (Twist, Ginkgo,...); single app for design & testing (B6J
Lab Integration Manual coordination with labs; disjointed systems

aws.amazon.comy ([GJ WWW. manufacturlngchemlst.com)

37]
Data Feedback - : i & Y
Closed-loop active learning: results feed back to improve models ( aws.amazon.comy Slow, manual data aggregation; no standardized feedback pipeline

Loop (www.amazon.science)

Security & Built on AWS Cloud (HIPAA, etc); data/models isolated per customer (LllJ

Compliance Varies by organization; often relies on internal infrastructure
P www.aboutamazon.comy

Time to first Weeks (MSK example: 300k — 100k candidates in weeks) (|9| www.resultsense.com, Months to a year (same MSK task took ~12 months traditionally) ([9]

candidate {8 m.investing.com, www.resultsense.comy {8 m.investing.com,
' . ‘al uni [42]

Required Cloud servers managed by AWS; pay-as-you-go (free trial units offered) (

In-house servers or manual outsourcing; often underutilized resources
resources : :
m.investing.comy

Table 1: Comparison of Amazon Bio Discovery versus traditional R&D workflows. Sources: AWS announcements (I°/

www.aboutamazon.com) (1 aws.amazon.com) and reported case results (! www.resultsense.com) (1 m.investing.com).

Technical Components of Amazon Bio Discovery

Biological Foundation Models (bioFMs): At the core of ABD is a broad repository of pre-trained models tailored for
biological design. These include models for antibody generation, peptide design, binding affinity prediction, developability
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scoring, and more. Some are fine-tuned versions of large protein language models; others are advanced structure-based
predictors. The AWS blog notes these models are “trained on vast biological datasets” and can both generate new
molecules and evaluate their properties (*°/ vwww.aboutamazon.com). In practice, researchers can filter the catalog by
desired properties (e.g. solubility, stability, antibody developability) and run benchmarks against an internal dataset (I**
aws.amazon.com) (“*) www.aboutamazon.com). The goal is to help users quickly identify which models perform best for
their target. AWS continues to expand this catalog: initial partners include Apheris and the MIT-born Boltz-2 model, with
more (e.g. Biohub, Profluent) in the pipeline (°* www.aboutamazon.com) ("} www.genengnews.com).

Conceptually, this embraces the recent trend toward “foundation models” in medicine. As Moldwin and Shehu explain,
foundation models “learn general representations from vast datasets in a task-agnostic setting” and can be
repurposed for many downstream tasks (** arxiv.org). In drug discovery, this means a single model architecture (e.g. a
transformer or diffusion model) pre-trained on sequences of proteins or chemicals can be tuned to generate novel
candidates. ABD's library leverages both academic open-source (like Boltz-2, which predicts molecular binding with high
accuracy (I*"! www.genengnews.com)) and proprietary industrial models (Apheris’s secure on-premise models (1°!
www.genengnews.com)) under one roof. By making both types available, AWS attempts to “democratize” access: scientists
can tap the latest model advances, whether from startups or academia, without having to build them themselves. In
essence, the platform embodies the “broad definition” of a foundation model: a flexible, pre-trained engine for biological
design (%% arxiv.org) (%) arxiv.org).

Al Agent (Conversational Assistant): The platform’s user interface centers on an Al assistant that guides workflow
creation. When a researcher wants to run an in silico experiment, the agent prompts them for goals (e.g. “design an
antibody against Target X") and suggests which combination of models and parameters to use. In a “no-code
environment,” the agent lays out a recipe — a step-by-step pipeline of models and analyses — which the user can inspect
and modify (°? aws.amazon.com) (*°) aws.amazon.com). For instance, in an antibody design recipe the agent might ask
about hotspot residues on the antigen and which antibody framework to use. It draws on multiple data sources and
biochemical knowledge (e.g. amino acid hydrophobicity, structural accessibility) to justify its suggestions (1°*
aws.amazon.com). Each recommendation comes with a brief scientific rationale, helping users understand the choices. If
the user tweaks a parameter (say, choosing a different scaffold), the agent adjusts the recipe accordingly.

This agentic approach contrasts with static pipelines: it allows interactive iteration. Computational biologists can still build
and publish custom workflows for others, but bench scientists can also invoke the agent to spin up new virtual
experiments instantly (“°/ aws.amazon.com). As AWS puts it, the configuration agent will “identify hotspot residues... and
provide recommendations with scientific rationale and references” (°° aws.amazon.com). This lowers the barrier to entry:
a researcher without deep ML expertise can rely on the agent to encode domain knowledge into the experiment design.

Optimization and Selection Agents: After an in silico experiment runs, ABD uses additional Al assistants to analyze
results and prioritize candidates. Once the models produce a population of novel molecules, a candidate selection agent
filters them through multi-objective criteria. It screens for properties like stability, off-target liability, and manufacturability,
ensuring no unwanted chemical features are present (1’ aws.amazon.com). The result is a short list of top candidates (for
example, from hundreds of thousands down to a few hundred), each accompanied by an explanation of why it passed the
filters (*"! aws.amazon.com). Researchers can then use built-in analytical tools (molecular dynamics visualization, diversity
analysis, etc.) to examine these leads in detail before moving forward (1“?! aws.amazon.com).

Lab Integration Layer: Once top candidates are chosen, the next step is physical validation. ABD provides a built-in
interface to CRO ordering. Users can directly dispatch sequences to partners like Twist, Ginkgo, or A-Alpha by specifying
assays to run. The system automatically retrieves real-time pricing and turnaround estimates from each lab, allowing
informed choice (°°! aws.amazon.com). Importantly, this eliminates manual data handoffs: no need to email spreadsheets
or set up separate vendor portals. When the labs complete the tests (e.g. binding assays, expression yields), their results
are automatically imported back into the Bio Discovery project. These new experimental outcomes are logged alongside
the input parameters in the platform’s experimental data registry (°° aws.amazon.com). This digital thread—from initial
hypothesis to lab readout—is unique to ABD and enables traceability and reproducibility of the entire workflow.
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Model Fine-Tuning: A novel capability is the ability to train custom models on proprietary data within the same app (*°
www.aboutamazon.com). The platform allows researchers to upload their own assay results (for example, prior binding
data) and initiate a secure fine-tuning job. With a few clicks, the selected foundation model is retrained on this private
dataset, all inside AWS (no external sharing required). This means predictions become more context-specific: an
antibody model fine-tuned on a company’s internal immunogenicity data may yield candidates better suited to that firm’s
needs. Importantly, AWS ensures that any fine-tuned models remain inside the user’s isolated environment and cannot
be accessed by others (*?) www.aboutamazon.com). For teams that already have in-house models, the platform also
supports uploading and hosting those models, integrating them into the same workflow interface (1°”!
www.aboutamazon.com). These features bridge the traditional ML workflow gap: scientists need not build custom training
pipelines or maintain separate infrastructure — ABD handles it transparently.

Lab Partners and Experimental Loop

A key differentiator of Amazon Bio Discovery is its integrated wet-lab network. AWS has announced collaborations with
several biotech labs that cover different parts of the experimental pipeline:

« Twist Bioscience: Specializes in high-throughput DNA synthesis. Researchers can order synthetic genes for candidate antibodies (or

other proteins) via ABD ([6‘ www.manufacturingchemist.com). Twist then uses its proprietary platform to assemble the sequences,
express the proteins, and perform initial assays. (For example, in the MSK case, 100,000 candidate sequences were sent to Twist for

screening (°) www.resultsense.com).)

« Ginkgo Bioworks: An organism engineering company. In this context, Ginkgo provides assay services such as cell-based expression or

strain optimization to test protein candidates ([G] www.manufacturingchemist.com). (Ginkgo’s expertise in custom microbial “foundries”
complements Twist's DNA synthesis.)

« A-Alpha Bio: A high-throughput antibody discovery lab. A-Alpha uses yeast surface display and other methods to rapidly screen large

antibody libraries. ABD has announced that A-Alpha will soon join as a test partner (LGJ www.manufacturingchemist.com).

These integrated partners provide transparent pricing and timelines within the app (°*) www.manufacturingchemist.com).
Table 2 below summarizes the role of each partner as stated in AWS materials. Once a lab completes an assay, the key
results (e.g. binding kinetics, stability metrics) are captured and fed back to the Bio Discovery application (°’
aws.amazon.com). Over multiple cycles, this creates a powerful “active learning” loop: the platform can automatically
refine its model parameters based on real experimental feedback (°’! aws.amazon.com) (www.amazon.science).

Laboratory Partner Role in Workflow ABD Integration

DNA synthesis and molecular construction; expression

Twist Bioscience acreening. c sent for syr : COSUETA shown (lGJ www.manufacturingchemist.com).

]

. . 6
Cell-based assays and bioengineering; expression/stability Orders placed via ABD; lab results (e.g. titers) returned seamlessly ([

Ginkgo Bioworks
tests.

www.manufacturingchemist.comy.

A-Alpha Bio (coming

) Ultra-high-throughput antibody discovery (yeast display). Will receive selected antibodies; support automated assay.
soon,

Table 2: Integrated laboratory partners in Amazon Bio Discovery and their roles. (Information from AWS announcements

(1 www.manufacturingchemist.com).)

This built-in experimental loop is intended to replace manual hand-offs. In conventional R&D, each lead generation
round might involve emailing sequences to a CRO, uploading spreadsheets of candidate IDs, and waiting days for
results. In ABD, all of these steps are handled within one unified framework (°°! aws.amazon.com) (¥
www.resultsense.com). The automated data reconciliation (the “experimental data registry”) means that teams no longer
have to merge siloed results manually; they simply run iterative design/sample cycles under one roof (°’/
aws.amazon.com). Over successive cycles, the system’s Al models become progressively more accurate, effectively

“learning from each round” and honing in on truly viable drug candidates (°”! aws.amazon.com) (www.amazon.science).
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Workflow Walkthrough (Antibody Desigh Example)

To illustrate the Amazon Bio Discovery process, consider the example provided by AWS [3] (echoing the MSK
collaboration). A research team aims to design a new antibody against a cancer target. The pipeline proceeds as follows:

1. Model Evaluation & Experiment Recipe: The scientist begins by browsing the catalog of models specialized for antibody design,
filtering by relevant properties. The platform provides an antibody developability benchmark dataset and tools to compare model
performance ([52] aws.amazon.com). Unsure which to pick, the team asks the Al agent for help. The agent inquires about the target,
desired assay outcomes, and then recommends a set of models (e.g. a generative antibody model, a binding affinity predictor, a stability

filter). It displays a proposed “recipe” (workflow pipeline) in structured form. The team reviews the rationale, tweaking any parameters or

adding/removing steps as needed ([33] aws.amazon.com) ([21] www.technologynetworks.com).

2. In Silico Experimentation: With the recipe finalized, the system runs the pipeline at scale using AWS cloud compute. The chosen
models generate tens or hundreds of thousands of novel antibody sequences and evaluate them. For instance, hotspot residues on the
antigen are identified (via the configuration agent ([33] aws.amazon.com)) to inform the design. The system may explore multiple
scaffold frameworks and CDR combinations in parallel. When the run completes, the agent presents a summary of results (e.g.
distributions of predicted affinities, stability scores).

3. Candidate Selection: The next Al agent filters the huge output pool. It applies multi-property optimization: removing any candidates
predicted to have poor expression, high immunogenicity risk, or low affinity. It then uses a Pareto-front analysis to identify the top
~100,000 candidates for further study (as in the MSK example (www.amazon.science)). Each recommended sequence is annotated with
a brief “why we selected this” note (e.g. “high-affinity X-bound to site Y”), enabling informed choice. Advanced analytics (molecular
dynamics plots, sequence diversity metrics) help the team verify novelty and exclude outliers.

4. Wet-Lab Dispatch: From the pre-filtered list, the researcher selects, say, the top 1,000 antibody designs to synthesize. Using the ABD
interface, these sequences are packaged as an order to Twist Bioscience. The user specifies any desired assays (e.g. binding ELISA,
stability ELISA) and submits the request. The app immediately shows cost and turnaround (e.g. “$X for peptide synthesis, ~2 weeks” or
“$Y for expression assay, ~4 weeks"). The order is confirmed with a click. Meanwhile, the scientist can continue working on other projects
in bio discovery.

5. Data Feedback & Active Learning: Once Twist (and/or Ginkgo) completes the assays, the results (e.g. measured binding constants) are
automatically uploaded back into the Bio Discovery project. The system verifies data quality, then uses these real outcomes to fine-tune

its Al models (retraining on the new labeled examples) (l37J aws.amazon.com). With updated models, a new cycle can begin: running
the same or adjusted computation with improved predictive accuracy, iterating further. Over just a few such cycles, the platform can
converge on a handful of experimental candidates ready for in vivo preclinical testing.

This end-to-end loop — from hypothesis to validated candidate — epitomizes the “lab-in-the-loop” vision (*!
aws.amazon.com). AWS highlights that projects once taking many months of back-and-forth can be collapsed into weeks
(7" www.resulisense.com) (! m.investing.com). In the MSK collaboration, for example, the entire design-and-screen process
(including shipping to Twist) was completed in under a month — compared to roughly a year by traditional methods ('
www.resultsense.com) (%! m.investing.com). The Al agents and connected labs effectively become “on-demand employees”
that researchers can engage continuously, enabling much faster hypothesis testing.

Early Adoption and Case Studies

Although Amazon Bio Discovery is newly launched, several leading institutions have already begun trials:

« Memorial Sloan Kettering Cancer Center (MSKCC): In collaboration with AWS'’s team, Dr. Nai-Kong Cheung’s lab tackled designing
pediatric cancer therapeutics. Leveraging ABD’s agentic workflow, they generated 288,000 novel antibody variants targeting a childhood
cancer antigen. The Al selection agent filtered this to 100,000 candidates for high-throughput yeast display screening
(www.amazon.science). Of the top hits tested, nearly 40% showed strong binding (KD in the sub-nanomolar to low-nanomolar range)
(www.amazon.science) — an impressive hit rate. Cheung notes that this level of throughput “in weeks” would have taken up to a year with
prior methods (“*! www.aboutamazon.com). The results have been documented in a recent Amazon Science publication,
demonstrating that “an agent-guided computational workflow can design nanomolar binders against a novel target without prior structure
or antibody data” (www.amazon.science).
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« Bayer AG: A multinational pharmaceutical company, Bayer is reported as an early adopter testing the platform for its antibody programs

([53] pharmaphorum.com) ([54] www.manufacturingchemist.com). While details are proprietary, Bayer has publicly invested in Al
collaborations (e.g. previously with Nvidia) and likely sees ABD as a complement to its digital strategy.

¢ Broad Institute: Broad, a genomics research powerhouse, is another listed user (L53J pharmaphorum.com) (1541
www.manufacturingchemist.com). The institute’s expertise in large-scale biomedical data suggests they may use ABD to accelerate
target validation projects or antibody discovery efforts.

* Voyager Therapeutics: This neuroscience-focused biotech working on gene therapies is also mentioned as an early user ([53‘

pharmaphorum.com) ([54] www.manufacturingchemist.com). Voyager’s portfolio is mainly viral vectors and biologics, so they may
utilize ABD for developing novel biologic payloads or supportive therapies.

« Fred Hutchinson Cancer Center: The Hutch (a major oncology research center) is named among adopters ([54]

www.manufacturingchemist.com). It's plausible that Hutch researchers will use ABD for cancer immunotherapy projects, potentially
designing therapeutic antibodies or CAR-T cell receptors.

Together, these institutions cover academia, big pharma, and biotech. Their involvement suggests AWS is targeting a
wide spectrum of use cases. Importantly, many run their most sensitive workloads on AWS already, easing integration.
The list of adopters reported — Bayer, Broad, MSKCC, Voyager, Hutch, etc. (*° www.genengnews.com) (7
www.manufacturingchemist.com) — includes several of the very largest drug developers, indicating industry confidence in

AWS'’s security and performance claims.

Data Analysis and Quantitative Results

A salient metric from the ABD experiments is time-to-candidate reduction. AWS claims that processes which “typically
take up to a year using traditional design methods” have been shortened to mere weeks (°°! www.aboutamazon.com). In
concrete terms, Reuters reported that generating 300 antibody candidates took ~18 months previously, but only a couple
of weeks with Bio Discovery (I m.investing.com). Similarly, AWS’s figures for the MSK case (288,000 — 100,000 in
weeks) imply cycle-time speed-ups on the order of 10-20x over legacy pipelines (*) www.resulisense.com) (°

m.investing.com).

Another quantitative outcome is hit-rate improvement. In the MSK project, of 100,000 candidates sent to screening, 116
were enriched in yeast display, and 46 of those demonstrated strong binding by SPR (~40% of the enriched set)
(www.amazon.science). Achieving dozens of nanomolar binders from a purely de novo pipeline is notable — it indicates
that the Al-driven designs were highly on-target. For comparison, conventional high-throughput screening often yields far
fewer hits from synthetic libraries. While the absolute numbers (300k, 100k, 46) are specific, they demonstrate the
platform’s ability to handle unprecedented scales: such volumes would be infeasible for wet-lab methods alone.

AWS also emphasizes data throughput. The ABD system handles both the informational throughput (large sequence
databases, model outputs) and the physical throughput (ordering and tracking hundreds of thousands of assays). The
introduction of the Antibody Developability Benchmark dataset (°°! www.aboutamazon.com) (°") www.techradar.com)
provides a systematic framework: thousands of real antibody structures have been measured for properties like thermal
stability and manufacturability, enabling model outputs to be ranked against empirical ground truth. As cited, the
benchmark is reportedly “the largest and most diverse” of its kind (°/! www.techradar.com), although that claim comes from
AWS press. In any case, having a standardized reference set means model performance (e.g. which model better
predicts stable antibodies) can be compared quantitatively. This, in turn, can drive model improvement and give scientists
confidence in the suggestions.

From a strategic perspective, AWS'’s business data underscores the market opportunity. With 19/20 top pharma on AWS
(v genengnews.com) (M www.aboutamazon.com), ABD is launched into a massive existing customer base. The
platform’s pricing model will follow AWS'’s usual pay-as-you-go scheme (one report mentions a free trial of 5

“experimental units” followed by subscription tiers (*?/ m.investing.com)). While AWS has not disclosed exact costs,
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industry analysts suggest the marginal cost of running these simulations on AWS can be substantially lower than
maintaining equivalent on-premise clusters, especially given the no-code integration.

Finally, broader analysis from independent sources adds perspective. Axios notes that Eroom’s Law holds drug R&D
slowing, and claims like “Al can compress experiments from months to days” are emerging (**) vaww.axios.com) (7!
www.axios.com). However, this same Axios piece cautions that no fully Al-designed drug has passed a phase 3 trial,
underscoring that tools like ABD are still early in the clinical pipeline (***/ www.nature.com) (**) www.axios.com). Thus, while
the data so far is promising (especially in antibody discovery), the proof of ultimate efficacy will come only as candidates
derived through ABD advance through animal studies and human trials.

Implications for Drug Development and Future Directions

Amazon Bio Discovery signals several important trends and could have lasting impacts on pharmaceutical R&D:

« Democratization of Al: By abstracting away coding and infrastructure, ABD allows scientists without ML expertise to leverage state-of-
the-art models. (L38J www.aboutamazon.com) ([59J www.resultsense.com) As AWS notes, the gating factor in adoption has often been
a scarcity of in-house Al talent; by embedding an agentic layer, smaller labs (even academic spinouts) can compete on “scientific
judgment rather than pipeline engineering” (L59J www.resultsense.com). This could accelerate innovation in ecosystems that lack huge
bioinformatics groups, and help standardize best practices across the industry.

* Acceleration of the R&D loop: Faster iteration means that fewer opportunities will slip through the cracks. For patients with urgent
needs (like pediatric cancer, per Cheung’s comment), shaving months or years off discovery could translate into earlier access to
therapies ((°°! www.aboutamazon.com) (°) www.resultsense.com). Moreover, the active-learning pipeline may lower costs: better
initial candidates reduce wasted experiments. Over time, as more feedback accumulates, the platform’s models should, in theory, improve
— potentially leading to ever-better design with each cycle.

« Shift in skillsets and roles: As noted by Koller (Insitro CEO) and others, biotechnology is becoming a fusion of quantitative and wet-lab
science ([61‘ www.seattletimes.com) ([62‘ www.seattletimes.com). Tools like ABD may further blur the distinction. Computational
biologists might spend more time curating workflows and interpreting agent suggestions, while bench scientists may become more
comfortable steering Al experiments. Critical human skills will include understanding Al rationale, designing the biological experiments,
and validating outcomes, rather than writing code. AWS’s design acknowledges this by splitting the user roles: computational experts can

publish pipelines and bench scientists can run them (MSJ aws.amazon.com).

« Ecosystem and partnerships: AWS has laid the groundwork for an interconnected ecosystem. Beyond the current lab partners, one can
imagine integrations with other AWS services (e.g. Amazon SageMaker training brushes, Bedrock Agents, Roguery for data labeling).
Similarly, partnerships could expand to include robotics platforms and high-throughput “lab of the future” automation (analogous to
companies like Emerald Cloud Lab). The idea of an “Al + cloud + lab” stack could become a new pillar of biotech R&D.

« Competitive landscape: By entering this space, AWS will intensify competition among cloud and tech giants in drug discovery.
Google/AlphaFold and NVIDIA/BioNeMo are complementary rather than identical offerings, but overlap exists. Bio Discovery’s emphasis
on ease-of-use and compliance may appeal to big pharma in ways that purely GPU-driven tools do not. In the short term, we should
watch how NVIDIA's offerings (now available through AWS) interplay with ABD; in the longer term, AWS may need to continuously update
its models (e.g. incorporate new protein structure predictors) to stay state-of-the-art.

¢ Policy and ethical considerations: The Axios report on OpenAl’s life-sciences lobbying ([63] www.axios.com) highlights broader
context: accelerating drug discovery raises regulatory and ethical questions. Issues such as data sharing policies, intellectual property
(especially since private lab data can now train models), and oversight of Al-designed experiments will come to the fore. AWS states that
clients “own all their proprietary data” ([M] www.aboutamazon.com), but consortium pipelines (like the antibody benchmark) will involve
shared benchmarks that may blur lines of open vs. closed data. Transparency will be key — as the Boltz-2 and AlphaFold 3 debates have
shown ([27] Www.genengnews.com) ([64] www.genengnews.com). AWS will need to assure customers and regulators that Al
recommendations are traceable and scientifically justified.
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« Clinical pipeline integration: To truly transform drug development, Al platforms must impact not just discovery but also later stages

(preclinical and clinical). AWS is already developing tools for trial design and site selection (with BCG and Merck) ([65]
www.resultsense.com). In the future, one can envision data flows from Bio Discovery into systems for toxicity prediction, patient
stratification, and trial monitoring. A fully Al-assisted pipeline from molecule to market — a long-standing vision — appears more plausible
when major clouds join forces with pharma.

« Limitations and caution: Despite the excitement, it is important to remember that no Al-driven drug has yet proven itself through full

clinical development ([13J www.nature.com). The algorithms are also not infallible: generative models can hallucinate unrealistic
chemistries, and property predictions have error bars. AWS warns that ABD is not replacing human scientists; Echoing this, Alberto
Ginart, a pharma R&D leader, might note that human oversight remains essential. The platform’s value will hinge on integration into
existing pipelines: if pharmaceutical companies use Bio Discovery alongside traditional methods, the ROI could be high, but if they expect
it to solve all problems, disappointment may follow.

In summation, Amazon Bio Discovery is a milestone in the trend of applying large-scale Al to life sciences. It attempts a
holistic solution: uniting computational design with lab validation in one environment. If widely adopted, it could reshape
how antibodies and other biologics are engineered, removing years from discovery timelines and extending advanced
predictive tools to every researcher. The early technical results are promising, and the scope of AWS’s ambition is clear.
The coming years will reveal how this platform evolves, how scientists leverage it in practice, and ultimately whether Al
agents can fulfill their promise of revolutionizing drug development.
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Conclusion: Amazon Bio Discovery represents a convergence of several cutting-edge trends: generative Al, cloud
computing, automated labs, and enterprise healthcare. By providing a no-code, agentic interface to sophisticated models
and wet-lab cycles, it lowers the barriers for innovative drug research. Cited industry experts and AWS’s own case
studies indicate substantial speed and efficiency gains in preliminary trials (* www.resultsense.com)
(www.amazon.science). Nevertheless, fully realizing the potential of Al in medicine requires overcoming remaining
hurdles (data quality, model accuracy, regulatory acceptance). As AWS rolls out the platform to more customers, careful
measurement of outcomes will be critical. We anticipate that future independent audits and partnership results will shed
light on how ABD-driven projects fare in the clinic. For now, Amazon Bio Discovery stands out as one of the most
ambitious attempts to date to digitize and accelerate the drug discovery pipeline, foreshadowing a future where Al agents
are routine collaborators in the lab.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US market
in custom Al 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 Al 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 Al expert with 20+ years in software
development, multiple successful exits, and patent holder. Recognized as one of the top Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs, chatbots, and ERP
systems with advanced analytics and regulatory compliance capabilities.

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

Al Chatbot Development: Create intelligent medical information chatbots, GenAl 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.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and implementation
guidance for pharmaceutical organizations adopting Al 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. Al-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 Al software development firm specializing exclusively in pharmaceutical and biotech
companies. As the premier US-based Al software development company for drug development and commercialization, we deliver
cutting-edge custom Al applications, private LLM infrastructure, document processing systems, custom CRM/ERP development, and
regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al 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.
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