FunglP: Evolving IP-NFTs into
IP-Inscriptions Using Bitcoin Ordinals

Abstract

FunglP represents a groundbreaking initiative in the realm of intellectual property inscription,
leveraging Bitcoin Ordinals to encode and authenticate fungal DNA, taxonomy, and availability
data as immutable digital artifacts. This novel system pioneers a shift away from traditional
IP-NFT paradigms towards what we term “IP Inscriptions.” With enhanced provenance, true
decentralization, and integrated economic mechanisms, FungIP sets the stage for a revolution
in scientific research, bioprospecting, and the preservation of fungal heritage. This article
outlines the conceptual framework, technical architecture, and potential real-world applications
of FunglP, positioning it as a transformative force within decentralized science (DeSci).

Introduction

In recent years, the landscape of intellectual property has been disrupted by the advent of
blockchain technologies and non-fungible tokens (NFTs). Traditional models have long relied on
centralized databases, a reliance on intermediaries, and often, mutable records that fail to
capture the permanence needed for scientific data. The decentralized science movement
(DeSci) has pushed forward new ideas—one of which was Molecule’s pioneering work on
IP-NFTs. However, while Molecule’s model leveraged Ethereum’s ERC-721/1155 standards, it
still suffered from inherent mutability and dependence on centralized metadata storage.

FunglIP emerges as a revolutionary solution: a Bitcoin-native system that leverages Ordinals,
recursive inscriptions, and UTXO token frameworks (including Runes, BRC-20, and Taproot
Assets) to create digital artifacts that are both permanent and immutable. This article delves into
the technical, economic, and practical dimensions of FunglP, providing a thorough discussion on
how the system promises enhanced security, true decentralization, and robust financial
incentives for scientific research and bioprospecting.

The Fundamentals of IP Inscriptions



What Are IP Inscriptions?

IP Inscriptions represent a transformative departure from traditional NFT paradigms by
embedding intellectual property directly onto the Bitcoin blockchain. Unlike conventional NFTs
that rely on off-chain metadata or mutable smart contract states, IP Inscriptions ensure that
every piece of data—be it scientific research, creative work, or patented innovation—is recorded
immutably. This direct inscription onto Bitcoin’s ledger removes intermediaries and
vulnerabilities associated with external storage, guaranteeing that once an inscription is made, it
cannot be modified, tampered with, or deleted. This inherent immutability establishes a new
benchmark for security and trust in digital asset management, effectively mitigating risks related
to data loss or unauthorized alterations.

Moreover, the integration of IP Inscriptions within Bitcoin’s robust UTXO model further amplifies
their permanence and traceability. Every inscription is seamlessly tied to a clear, unbroken chain
of custody, providing an auditable history of ownership and provenance that is essential for
validating intellectual property rights. This approach not only enhances the authenticity of the
inscribed data but also opens the door to innovative economic models, such as decentralized
licensing and tokenization of IP assets, fostering a more secure and transparent ecosystem for
intellectual property management in the digital age.

e True Digital Artifacts: Once inscribed, the data becomes an immutable part of the
Bitcoin ledger. This ensures that every detail—from fungal DNA sequences to taxonomy
and provenance—remains unaltered over time.

e Recursive Inscriptions: A key innovation of the FunglP system, recursive inscriptions
allow for the linking of multiple datasets. For instance, a single fungal species record can
reference multiple inscriptions, including genetic sequences, taxonomic data, licensing
terms, and geospatial information. This layered approach not only enriches the data but
also facilitates comprehensive verification.

Why Bitcoin?
underlying architecture offers several inherent advantages for the FunglP system:

e Permanence & Provenance: Bitcoin’s underlying architecture offers a series of inherent
advantages that make it particularly well-suited for innovative applications such as the
FunglP system. At the heart of Bitcoin lies its UTXO (Unspent Transaction Output)
model, which fundamentally ensures that every transaction is linked in a chain of custody
from creation to current ownership. This model inherently provides robust traceability
and provenance, as every inscription or transfer recorded on the Bitcoin blockchain can
be audited and verified in a tamper-proof manner. The evolution of Bitcoin from a digital
cash system into a multi-faceted platform has paved the way for advancements like
Ordinal inscriptions—a method of embedding immutable data directly onto individual
satoshis. This transformation represents a significant technical milestone, enabling the
secure, decentralized recording of intellectual property artifacts, and setting the stage for
unprecedented transparency and security in IP tokenization.



Cost-Efficiency & Sustainability: Moreover, Bitcoin's design champions cost-efficiency
and long-term sustainability, particularly when compared to alternative platforms like
Ethereum. Ethereum’s reliance on gas fees, which can fluctuate wildly during periods of
network congestion, introduces unpredictability and escalating costs for
transaction-intensive operations. In contrast, Bitcoin inscriptions are established as
one-time, immutable entries that do not depend on variable transaction costs, thereby
offering a more economically viable solution for long-term data storage and verification.
This financial efficiency is further bolstered by Bitcoin’s minimalistic scripting language,
which, while less flexible than Ethereum’s, minimizes security vulnerabilities and ensures
that the data inscribed remains permanent. The result is a durable, secure framework
that is well-suited to the rigorous demands of scientific research and intellectual property
management, where the integrity of the data is paramount.

Integration with Bitcoin L2 Solutions: In addition to these operational benefits,
Bitcoin’s expansive ecosystem—bolstered by recent innovations such as Taproot Assets,
Runes, and the emerging BRC-20 standard—opens up untapped market potential for
decentralized science (DeSci) and IP tokenization. These advancements allow for
sophisticated mechanisms of tokenization and licensing without compromising on
decentralization. Taproot Assets, for example, introduce enhanced privacy and efficiency
in managing complex transactions, while Runes and BRC-20 facilitate the creation and
trade of fungible tokens directly on Bitcoin’s blockchain. With its market capitalization
and global reach, Bitcoin represents a vast, underutilized resource for DeSci
applications. By integrating with these Bitcoin-native solutions, FunglP can harness a
secure, scalable financial ecosystem that supports the seamless monetization of
intellectual property, paving the way for a new era of decentralized innovation and
scientific collaboration.

Technical Architecture of FungIP

Data Sources

FunglP’s technical robustness is built on a diverse array of data sources, ensuring that every
inscription reflects accurate and verifiable information:

Fungal DNA: Primary sequences are sourced from established databases like FungiDB
and MycoBank, ensuring genetic data is both authentic and current.

Taxonomy & ldentification: Platforms such as iNaturalist and NAMA contribute to the
taxonomic classification and verification of fungal species.



Geospatial & Availability Data: Data concerning geographic distribution and
environmental availability is integrated from organizations like the Fungi Foundation and
Mycosoft.

Research & Licensing Metadata: Drawing inspiration from Molecule DAO and other
DeSci initiatives, FunglP incorporates detailed metadata covering licensing terms,
research contributions, and usage rights.

Inscription Structure

The structure of FunglP inscriptions is meticulously designed to facilitate comprehensive data
integration and ease of retrieval:

Parent-Child Inscriptions: The structure of FunglP inscriptions is meticulously
designed to facilitate comprehensive data integration and ease of retrieval. At its core,
the system employs a hierarchical framework through Parent-Child Inscriptions, where a
central parent record encapsulates the essential details of a fungal species. This parent
record serves as the foundational identifier, while child inscriptions branch off to include
supplementary data such as genetic variants, distinct geographical records, and periodic
licensing updates. This method of layered documentation ensures that complex
biological data is organized in a modular way, allowing for focused updates and targeted
queries without compromising the integrity of the primary species record.

Recursive Inscriptions: Building on this foundation, FunglIP leverages Recursive
Inscriptions to create a dynamic, interconnected ledger of fungal records. By referencing
previous inscriptions, the system constructs an evolving narrative of a fungal record’s
lifecycle. This recursive linking means that every update—whether it's a new genetic
sequence, a revised taxonomic classification, or an additional licensing agreement—is
chronologically connected to its predecessors. The result is a detailed, transparent trail
that not only facilitates efficient data retrieval but also enhances verification processes.
Researchers and regulatory bodies can trace the evolution of a fungal record with
precision, gaining insights into the historical context and incremental changes over time.

Provenance Tracking: A cornerstone of FunglP’s robust framework is its
comprehensive Provenance Tracking. Every inscription is automatically augmented with
critical metadata, including ownership details, precise timestamps, and a log of any
historical modifications. This systematic recording of provenance instills confidence in
the authenticity of the data, ensuring that each piece of information can be
independently verified against an immutable record. Such detailed logging is invaluable
for regulatory compliance and research purposes, as it provides a clear audit trail and
reinforces the trustworthiness of the data. In essence, this level of meticulous
record-keeping not only safeguards the intellectual property contained within each



inscription but also supports a transparent and accountable ecosystem for decentralized
scientific research.

Tokenization & Economic Layer

FunglP’s economic framework is pivotal in transforming static data into dynamic, tradeable
intellectual assets:

e Runes Protocol for IP Ownership: This protocol allows for clear delineation of
ownership rights and supports licensing arrangements. By using UTXO-linked tokens,
the system can manage permissions and access control with unprecedented security.

e BRC-20 for IP Tokenization: FunglP leverages the emerging BRC-20 standard to
facilitate the monetization of genetic sequences and other research outputs. This
standard provides a bridge to broader Bitcoin-based financial markets, opening up new
revenue streams for researchers and institutions.

e Taproot Assets for Bioprospecting: Taproot Assets bring a layer of smart contract
functionality to Bitcoin. Through fractional ownership and royalty-based models, these
assets enable sophisticated licensing arrangements that support both open-source
research and proprietary developments.

The Evolution Beyond IP-NFTs

Comparison with Molecule’s IP-NFTs

Molecule’s early foray into IP-NFTs marked a pivotal moment for decentralized scientific
research, as it introduced the concept of representing intellectual property on a blockchain. By
digitizing research outputs and linking them to blockchain-based tokens, Molecule demonstrated
the potential of using blockchain to enhance transparency and democratize access to scientific
data. This innovative approach challenged traditional centralized models and sparked interest in
leveraging distributed ledger technology to secure scientific contributions.

However, the limitations of relying on Ethereum’s mutable smart contracts and centralized
metadata systems soon became evident. Despite the promise of decentralization, Ethereum’s
design allowed for modifications post-deployment, which raised concerns about the long-term
integrity and reliability of the stored data. Moreover, the dependence on centralized off-chain
metadata repositories introduced vulnerabilities, as any compromise or alteration of that
metadata could undermine the trustworthiness of the entire IP framework. These inherent
issues in Molecule’s model underscored the need for a more robust system that could
guarantee permanence and immutability.

FunglIP addresses these challenges by operating natively on Bitcoin, taking full advantage of its
immutable UTXO model and robust ordinal inscriptions. By anchoring data directly on the



Bitcoin blockchain, FunglP ensures that every inscription remains unaltered, providing a truly
tamper-proof record of intellectual property. This approach not only enhances the security and
longevity of the stored information but also eliminates the reliance on mutable smart contracts
and centralized metadata systems. As a result, FunglP offers a more reliable and sustainable
framework for decentralized scientific research, paving the way for future innovations in the
management and monetization of intellectual property.

Advantages of IP Inscriptions

FunglP’s approach introduces several key benefits over traditional IP-NFT models:

No Dependency on Smart Contracts: By eliminating the reliance on mutable smart
contracts, FunglP sidesteps risks related to contract upgrades, exploits, and centralized
points of failure.

Trustless Licensing: The system leverages ordinal-linked UTXO tokens for licensing.
This means that licensing agreements are embedded directly into the blockchain,
making them inherently transparent and secure.

Interoperability with Bitcoin DeFi: The fungibility provided by Runes and the BRC-20
framework allows FunglP to seamlessly integrate with Bitcoin-native financial services.
This opens the door for a range of financial instruments—from fractional ownership to
royalty streams—that were previously inaccessible to traditional NFT-based models.

Applications & Use Cases

Decentralized Fungal Research

FunglP’s architecture enables a transformative approach to fungal research:

Mycelium Genome Bank: By securely preserving genetic data as immutable Bitcoin
artifacts, the system facilitates long-term genomic research. Each inscription serves as a
permanent record that can be referenced by researchers worldwide.

Global Fungal Taxonomy Ledger: FunglP can aggregate crowdsourced taxonomy
data, creating a decentralized ledger that continuously evolves as new fungal species
are discovered and verified.

Decentralized Peer Review: In a radical departure from conventional publishing
models, research findings can be directly linked to immutable IP artifacts, enabling a
transparent and trustless peer-review process.

Bioprospecting & Licensing

FunglP opens up new frontiers in bioprospecting and licensing:



IP Access via Runes/BRC-20: By tokenizing intellectual property rights, the system
enables biotech firms and research institutions to access high-quality genetic data under
clearly defined licensing agreements.

Open-Source & Proprietary Licensing: FunglP supports a hybrid licensing model
where data can be made publicly accessible while also offering permissioned access for
proprietary research. This dual approach caters to both collaborative open science and
commercial interests.

Fungal Drug Discovery

In the realm of drug discovery, the immutability and transparency of FungIP are particularly
advantageous:

Immutable Data for Regulatory Approval:

Timestamp Verification: Each inscription is permanently timestamped, providing
indisputable evidence of the creation and submission date for regulatory documents.
Audit Trail Integrity: The immutable records create a comprehensive audit trail that
regulatory bodies, such as the FDA, can rely on for data validation and historical
tracking.

Enhanced Data Security: By eliminating mutable elements, the risk of tampering or
unauthorized data alteration is minimized, ensuring that the original data remains intact
for regulatory scrutiny.

Streamlined Approval Process: With verifiable, tamper-proof records, the submission
process to regulatory authorities is expedited, reducing administrative overhead and
review times.

Crowdsourced Drug R&D:

Collaborative Innovation: By inscribing open-source fungal compounds on the
blockchain, FunglP creates a shared repository that encourages collaborative research
across multiple institutions and independent researchers.

Transparent Data Sharing: The public and immutable nature of the data fosters
transparency, ensuring that contributions are clearly documented and accessible for peer
review and further development.

Accelerated Research Timelines: A centralized, decentralized ledger of research data
reduces duplication of efforts, enabling researchers to build on existing findings and
accelerating the pace of drug discovery.

Enhanced Incentivization: Clear, verifiable contributions can be tracked and rewarded,
motivating researchers to contribute high-quality data and innovations to the collective
pool.



e Interdisciplinary Engagement: The accessible, blockchain-based repository bridges
gaps between diverse research disciplines, facilitating interdisciplinary approaches to
drug development.

Future Outlook

The evolution of FungIP points toward an expansive future where the principles of decentralized
intellectual property transform multiple scientific domains:

e Integration with Bitcoin L2 Solutions: As Bitcoin layer-2 technologies like the
Lightning Network mature, FunglP can leverage these solutions for real-time
micropayments, making data access and licensing more fluid and economically viable.

e Al-Powered Fungal IP Management: Emerging frameworks such as NatureOS and the
Mycorrhizae Protocol promise to automate taxonomic updates and streamline the
management of fungal data. By integrating Al-driven analytics, FungIP will be able to
predict trends, detect anomalies, and optimize licensing strategies.

e Expansion to Other Biomes: While FunglP is designed with fungal data at its core, its
framework is highly adaptable. Future iterations may extend to plant, bacterial, and even
synthetic biology IP, thus broadening the impact of this Bitcoin-native approach to
intellectual property.

Conclusion

FunglP represents the next evolution in decentralized intellectual property management—a true
convergence of mycology, cryptography, and the emerging decentralized science (DeSci)
ecosystem. By harnessing the immutable nature of Bitcoin Ordinals, employing recursive
inscriptions, and integrating UTXO tokenization frameworks, FunglIP offers an unparalleled
model for the inscription and monetization of fungal data.

This innovative approach not only overcomes the limitations of conventional IP-NFTs but also
establishes a scalable, trustless framework for future bioprospecting, licensing, and scientific
collaboration. As the world of blockchain continues to mature, initiatives like FunglP herald a
new era of data integrity and financial integration, promising to revolutionize the way we interact
with and preserve biological knowledge.




FunglP is poised to lead the charge in decentralized mycology and intellectual property
management. Its robust technical design and innovative economic models offer a compelling
alternative to traditional IP systems—paving the way for more secure, sustainable, and inclusive
research and development in the life sciences.
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