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5.1 Abstract

Background The Human Genome Variation Society (HGVS) Nomenclature is the global
standard for describing and communicating variants in DNA, RNA, and protein sequences
in clinical and research genomics. This manuscript details recent updates to the HGVS
Nomenclature, highlighting improvements in governance, community engagement, website
functionality, and underlying implementation of the standard.

Methods The HGVS Variant Nomenclature Committee (HVNC) now operates under the
Human Genome Organization (HUGQO), facilitating broader community feedback and collabo-
ration with related standards organizations. The website has been redesigned using modern
documentation tools and practices. The specification was updated to include guidance
for transcript selection and to align with recent cross-consortia recommendations for the
representation of gene fusions. A formal computational grammar was introduced to improve
the precision and consistency of variant descriptions.

Results Major improvements in HGVS Nomenclature v.21.1 include a redesigned website
with enhanced navigation, search functionality, and mobile responsiveness; a new versioning
policy aligned with software management practices; formal mechanisms for community
feedback and change proposals; and adoption of Extended Backus-Naur Form (EBNF) for
defining syntax. The specification now recommends MANE Select transcripts where appro-
priate and includes updated guidance for representing adjoined transcripts and gene fusions.
All content is freely available under permissive licenses at hgvs-nomenclature . org.

Conclusions These advancements establish a more sustainable foundation for maintaining
and evolving the HGVS Nomenclature while improving its accessibility and utility. The
introduction of formal computational grammar marks a crucial step toward unambiguous
variant descriptions that can be reliably processed by both humans and machines. Combined
with enhanced community engagement mechanisms and improved guidance, these changes
position the HGVYS Nomenclature to better serve the evolving needs of clinical and research
genomics while maintaining the stability that users require.


https://hgvs-nomenclature.org

5.2 Background

Accurate interpretations of sequence variants in clinical genomic testing depend on variants
being described, communicated, and compared using conventions that are understood
uniformly by researchers and clinicians. The HGVS Nomenclaturel? is the de facto interna-
tional standard for fostering consistency in the presentation and description of sequence
variation, including clinical reports, scientific publications, variant databases, and proficiency
testing/external quality assessment (PT/EQA). Although originally intended for the description
of variants in humans, the HGVS Nomenclature is widely used to describe variants in other
species.

Standards for representing sequence variants are crucial for ensuring consistency, accuracy,
and interoperability in sequence variant data. They enable researchers, clinicians, and
laboratories to communicate findings effectively, minimizing misunderstandings and errors.
By adhering to established standards, sequence variants can be uniformly interpreted,
compared, and integrated across various platforms and studies. This uniformity is essential
for advancing research, improving diagnostic accuracy (including the efficient identification
of patients eligible for therapeutic intervention), and facilitating the development of new
therapies. Standards also support regulatory compliance and PT/EQA, further underscoring
their critical role in the field of genetics and genomics. Additionally, in the context of software
development, standards provide a clear framework for building tools and applications that can
process, analyze, and share variation data seamlessly. They ensure that software developed
by different groups can work together, enhancing collaboration and innovation within the
scientific community.

There are several standards for representing variation within biological sequences (Table E-1)).
While it may initially seem redundant to have multiple standards, each implements a distinct
set of trade-offs made in the context of the history of a rapidly growing field. As standards
evolve to support the representation of new kinds of information, they must do so in a
way that preserves the interpretability of existing data and with an awareness of adjacent
standards. The International System for Cytogenomic Nomenclature (ISCN) guidelines were
developed in 1971 to standardize the representation of normal and abnormal cytogenomic
results as inferred from karyotyping;? ISCN later evolved to handle new technologies such
as fluorescent in-situ hybridization (FISH), chromosomal microarrays, region-specific assays,
optical genome mapping (OGM) and, in collaboration with HGVS, sequencing. In 1996, the
HGVS created recommendations to represent variants identified by sequencing,B##8 which
was still relatively low throughput and manual. Analysis requirements for next-generation
sequencing (NGS) data led to the development of the Variant Call Format (VCF) in 20088
which supports only genomic sequences. In 2015, the Variation Modeling Consortium
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(VMQ) was formed to draft the Variation Representation Specification (VRS),Z with the goal
of facilitating data sharing and communication among researchers, diagnostic labs, and
clinical environments through Health Level Seven (HL7) and Fast Healthcare Interoperability
Resources 1 (FHIR) standards; the VMC was later expanded into the Variation Representation
group within the Global Alliance for Genomics and Health (GA4GH) B which continues
to develop the specification In 2018, the National Center for Biotechnology Information
(NCBNIC developed the Sequence Position Deletion Insertion (SPDI) format and the Variant
Overprecision Correction Algorithm (VOCA), which introduced normalization (also known as
shuffling or shifting) to a fully justified representation as an alternative to right-normalized
variants used by the HGVS Nomenclature or left-normalized variants used by VCFI Taken
together, SPDI and VOCA represent the position ambiguity of deletion-insertion variants
in repeat regions more accurately than left or right normalization. VRS later adopted fully
justified normalization.

This manuscript summarizes recent and major updates in the HGYS Nomenclature. These
changes include new governance under the auspices of the HUGO, new community dis-
cussion and feedback mechanisms, and a new website that is easier to maintain and use.
This release of the HGVS Nomenclature also initiates the adoption of a formal computational
grammar for sequence variation and provides new guidance regarding the use of versioning
to facilitate the compatibility of software. The intention of these changes is to enable the
smooth and controlled evolution of the HGVYS Nomenclature in order to better serve the
needs of the scientific and clinical communities who rely on it.

5.3 Methods

5.3.1 Oversight and governance: incorporation into HUGO

The HGVS Variant Nomenclature Committee (HVNC), a subcommittee of HUGO, maintains
the HGVS Nomenclature and coordinates community feedback. The HVNC was formed
from the Sequence Variant Description Working Group, a committee within the Human
Variome Project (HVP), when HUGO, the HVP, and HGVS merged into one organization. "HGVS
Nomenclature” was retained as the name of the standard because of its familiarity in the
community and is now the preferred name for the project. Previous names — Mutnomen,
VarNomen, and HGVS Recommendations — are discouraged.

The HVNC is currently composed of eleven representatives from academia, commercial,
and national institutions with an interest in research and/or clinical genomics. Represen-
tatives serve 4-year terms and meet approximately six times per year. Recognizing the
interconnectedness of standards efforts and the importance of consistency among them,
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the HVNC coordinates with the Human Genome Nomenclature Committee (HGNC), the
International System for Cytogenomic Nomenclature, the Global Alliance for Genomics and
Health (GA4GH)E and the Variant Interpretation for Cancer Consortium vIcO B Membership
openings will be announced on the hgvs-announcements mailing list (discussed below) and
the website.

5.3.2 User communities and community engagement

The HGVS Nomenclature and the HVNC serve a diverse audience of diagnostic genetic testing
laboratories, clinicians, researchers, database developers, and publishers throughout the life
sciences. The HVNC seeks representation from these groups on the committee and through
several communications channels.

Previously, communication with the HVNC (and its predecessor, the Sequence Variant
Description Working Group) required posting questions to a Facebook group or sending
an email to a dedicated email address that was accessible only to the committee’s chair.
The Facebook group is now obsolete and the single-user email address has been replaced
by two new email groups. The hgvs-nomenclature-announcements@googlegroups.com
group is a low-volume mailing list for official announcements, such as new releases™ The
hgvs-nomenclature@googlegroups.com is intended for community discussion; in 2024, over
one hundred new members have joined and approximately three questions have been asked
and answered per week.™ Conversations for both groups are archived and publicly available
without registration.

The HVNC has formalized the process by which the community may propose changes to the
HGVS Nomenclature. As described on the new HGVS Nomenclature website, anyone may
submit a proposal for changes to the standard. Proposals will be created in GitHub for public
discussion and reviewed periodically by the HVNC. Proposals that are accepted will be drafted
as changes to the HGVS Nomenclature text and refined with community input.

5.4 Results

5.4.1 Improvements to the management and presentation of the HGVS
Nomenclature

5.4.1.1 Website implementation

The previous version of the HGVS Nomenclature website was written using a mix of
Markdown® and the HyperText Markup Language (HTML), which made it difficult to update
and format consistently. Although changes were listed on a specific Versions page, the


mailto:hgvs-nomenclature-announcements@googlegroups.com
mailto:hgvs-nomenclature@googlegroups.com

previous site presented only one version of the HGVS Nomenclature, making it difficult to
investigate the evolution of the recommendations. The new site is written nearly entirely
using Markdown for consistency, rendered using MkDocs™ and automatically deployed to
Read the Docs ™

Many of the most significant new features of the HGVS Nomenclature website were created
based on feedback from users. Examples include the collapsible navigation that makes it
easy to understand the site layout, the version number shown in the top panel on all pages
(Figure B, and a new versions page that itemizes changes between versions (Figure B.2).
The new website enables users to easily switch between versions of the HGVS Nomenclature.
Other major changes to the website include corrections of numerous small errors and
inconsistencies, integrated searching with previews, the ability to navigate between different
versions of the HGVS Nomenclature, and consistent styling that provides for distinguishing
valid examples and invalid counterexamples (in red). The new website is responsive and
remains functional across a wide range of devices, including phones, tablets, and laptops. An
archived, prior version of the HGVS Nomenclature website (version 20.05) remains available®

5.4.1.2 Change processes, versioning, and release processes

The processes for updating the HGVS Nomenclature now follow conventional source code
management practices. The GitHub repository,Z which stores the official documentation
and code of the HVNC, is managed by a group of maintainers. Significant changes are
discussed prior to implementation, and all changes are submitted as “pull requests” for
review by maintainers prior to incorporation. As appropriate, the maintainers will release the
aggregated changes with a new version tag and release notes. The site will be built and
deployed automatically, typically within a few minutes.

The HNVC has developed a new versioning policy based on “semantic versioning”® that is
intended to help users and adopters manage compatibility between providers and consumers
of tools. Each release of the HGVS Nomenclature will be tagged with a version that has the
format X.Y.Z, often called the major, minor, and patch numbers, respectively. When backward
incompatible changes are made, the major version (X) will be incremented; such changes are
expected to be very rare. When new features or capabilities are added, the minor version (Y)
will be incremented. For trivial changes, such as typographic fixes or clarifications, the patch
version (Z) will be incremented. Because the patch level carries no change in the intent of the
HGVS Nomenclature, two versions may be compared by the major and minor versions alone.

The HGVS Nomenclature now recommends that data providers — that is, tools or databases
that present HGVS variant descriptions — should advertise the version of the HGVS Nomencla-
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@ HGVS Nomenclature 20241116

HGVS Nomenclature 2 1 1 S H
. eries
Home
Recommendations »
Background > 21.10(2024-11-16)
Consultation >
HGVS Variant Nomenclature Nomenclature changes
Committee (HYNC)
Software « Organize fusion recommendations by @ahwagner in https://github.com/HGVSnomenclature/hgvs-nomenclature/pull/193
Versions v * Clarify that spaces are not permitted in HGVS variant descriptions by @reece in https://github.com/HGVSnomenclature/hgvs-
211 Series nomenclature/pull/189
21.05eries « Update the numbering page; Fix error in an answer on the DNA substitution page from 2024-10-07 meeting updates by @ifokkema

in https://github.com/HGVSnomenclature/hgvs-nomenclature/pull/ 184

Presentation changes

« Add description of new hgvs-nomenclature-announcement group by @reece in https://github.com/HGVSnomenclature/hgvs-
nomenclature/pull/191

= Edit and shorten Contact Us section by @reece in https:/github.com/HGVSnomenclature/hgvs-nomenclature/pull/200

« Add citation for 2024 update manuscript by @reece in https://github.com/HGVSnomenclature/hgvs-nomenclature/pull/195

* Add the LOVD HGVS syntax checker to the software list. by @ifokkema in https://github.com/HGVSnomenclature/hgvs-
nomenclature/pull/198

« Update contrib guide by @marinadistefano and @ahwagner in https:/github.com/HGVSnomenclature/hgvs-
nomenclature/pull/188

Internal changes

- Update mkdoc plugin order; fixed style bug by @reece in https:/github.com/HGVSnomenclature/hgvs-nomenclature/pull/187
« Fixmkdocs issues by @reece in https://github.com/HGVSnomenclature/hgvs-nomenclature/pull/190

Full Changelog: https://github.com/HGVSnomenclature/hgvs-nomenclature/compare/21.0.4..21.1.0

Figure 5.2: The release notes page provides details of every change to the website since the pre-
vious version.

ture that they use. Similarly, data consumers — that is, websites or software tools that accept
variant descriptions as input — should advertise the versions of the HGVS Nomenclature that
they accept. Data consumers should use the same major version as the provider and a minor
version that is greater than or equal to that of the provider; other combinations risk backward
incompatibility (when the consumer’s major version is less than the provider’s major version)
or lack of a feature required to parse a variant (when the consumer’s minor version is less than
the provider’s minor version). Details are given on the HGVS Nomenclature Versions page.?

5.4.1.3 Presentation of HGVS Nomenclature grammar

Historically, the HGVS Nomenclature was presented as a set of guidelines and an informal
grammar primarily aimed at human readers, providing recommendations for describing
sequence variants. This approach was accessible to readers but required human interpretation
and preference thatis no longer suitable when building interoperable and scalable systems for
the analysis of sequence variation. To enhance the precision, consistency, and interoperability
of sequence variant descriptions, the HGVS Nomenclature is transitioning to the use of
Extended Backus-Naur Form (EBNF) for defining its synta><.E EBNF is a formal notation that
uses symbols and patterns to rigorously define the structure of a language, making it both

transparent to human readers and precise enough for automated processing by software.
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a) b)
DNAf endation Substitution
Substitution v:

Definitions -

Substitution , compared nucleotide.

3038255C>A

from aligned transcript

(* transcript_identifier *):c.” transcript_positi

Figure 5.3: Syntax for a DNA substitution. a) Syntax for a DNA substitution from the previous website.Z
b) Syntax for a DNA substitution from the updated website.Z The new presentation clarifies that there are
two distinct forms of a DNA substitution variant and includes an explanation of the syntactic components
of each form.

This transition is essential for improving the reliability of sequence variant descriptions
in computational systems, as it enables the development of tools that can automatically
validate, parse, and interpret these descriptions with minimal ambiguity. By adopting EBNF,
the HGVS Nomenclature is better positioned to support scalable genetic analyses, ensuring
that descriptions are not only consistent across different platforms but also interoperable with
other genomic standards and tools.

HGVS Nomenclature grammar is stored in a single, computer-readable file structure indexed
by molecule type (DNA, RNA, protein) and variant type (substitution, deletion, etc). All
presentations of HGVS Nomenclature syntax rules are generated from this single file. Because
the current HGVS Nomenclature is not easily represented as a strictly valid grammar, this
release adopts the syntax of EBNF for variant descriptions without attempting to reconcile
missing or ambiguous elements of the previous release. Nonetheless, the new presentation
often clarifies rules that were previously difficult to interpret unambiguously. For example, the
HGVS Nomenclature allows two distinct forms of DNA substitutions: a “simple” substitution
on a reference sequence and a more complex form that imposes a transcript structure on an
underlying genomic sequence. The existence of two forms is not obvious on the previous
site but is clearly presented in the new website (Figure B3).

The HGVS Nomenclature has historically been grouped by molecule type and then classified
by variant type. This arrangement makes it difficult for users to identify commonalities of a
variant type across molecule types. For example, it is difficult to understand how DNA, RNA,
and protein forms of substitutions might appear together and users often needed to navigate
at least three pages to identify the rules for a single variant type, leading to frequent requests
for reorganization. Storing grammar rules in a single file enables reuse and reformatting to



HGVS Syntax Summary

variant molecule forms, syntax, and examples
type type
sub dna Simple sequence substitution
sequence_identifier ":" coordinate_type "." position reference_sequence ">" alternate_sequence
NC_0006023.10:9.33038255C>A

Genome reference with coordinates from aligned transcript
sequence_identifier "(" transcript_identifier "):c." transcript_position reference_sequence ">" alternate_sequence
NG_012232.1(NM_804806.2) :c.93+1G>T

rna sequence_identifier ":" coordinate_type "." position reference_nucleotide ">" new_nucleotide
NM_004006.3:r.123c>g

aa Experimentally ascertained protein consequence
sequence_identifier ":" coordinate_type "." aa_position alternate_base
NP_803997.1:p.Trp24Cys
NP_003997.1:p.Trp24Ter
NP_003997.1:p.W24*

Predicted protein consequence
sequence_identifier ":" coordinate_type "." "(" aa_position alternate_base ")"
NP_003997.1:p. (Trp24Cys)

Figure 5.4: An excerpt of the new HGVS Syntax Summary pages.Z The HGVS Syntax Summary shows
all syntax rules in HGVS, organized primarily by variant type and secondarily by molecule type. This or-
ganization complements that of the website and facilitates readers to compare syntax rules. The syntax
rules in the summary and molecule-specific page (Figure p.3b) are drawn from the same file, thereby
guaranteeing consistency between these two views.

summarize the syntax rules by variant type, thereby facilitating comparisons across molecule
types (Figure B4).

5.4.1.4 List of available software

As the HGVS Nomenclature migrates towards the full adoption of a computational grammar,
software will become essential to using the standard reliably and effectively. The new website
includes a list of software that has been submitted by the authors and deemed to meet
reasonably objective criterialZ? Software must be a library, web API, or web user interface.
Only openly available software will be listed, and well-recognized licenses by the Open Source
Initiative are preferred. Currently, software may claim one or more of a set of functionality
categories in order to help users find tools appropriate for their uses. Tools must also be
primarily intended to manipulate HGVS expressions; tools that merely use HGVS expressions
for input or output are not included. Tools that have tests and/or were described in a
peer-reviewed publication are also preferred. To submit a tool to be included in the software
list, developers can submit a pull request to the HGVS Nomenclature repository 2

5.4.2 New and updated features in the HGVS Nomenclature specification

While most of the recent changes to the HGVS Nomenclature focused on how the specification
is maintained and communicated, two substantive changes were made in response to timely
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requests from the community. A new syntax for gene fusions enables the HGVS Nomenclature
to be used for adjoined transcripts. In addition, the HGVS Nomenclature 21.0 updates
guidance for the selection of transcripts.

5.4.2.1 Aligning conventions for adjoined transcripts and gene fusions

As defined by VICC, a gene fusion is “the joining of two or more genes resulting in a
chimeric transcript and/or a novel interaction between a rearranged regulatory element
with the expression of a partner gene transcript’?# An adjoined transcript results from
the transcription of a gene fusion and is represented in HGVS using a double colon, eg.,
NM_002354.2:r.-358_555::NM_000251.2:r.212_%279. This definition, alongside the
definitions of chimeric transcript fusions and regulatory fusions, has been added to the HGVS
Nomenclature glossary. Prior definitions of the terms “RNA Fusion” and “Fusion Transcript”
(from community proposal SYD-WG007) have been deprecated in favor of the community-
aligned term “adjoined transcript’, focusing on the precise semantics of representing two
adjoined transcript sequences. A new page describing the HGVS syntax for adjoined
transcripts is available under the RNA Recommendations section of the HGVS Nomenclature.

The VICC fusion nomenclature is compatible with the HGVS Nomenclature recommenda-
tions for intervening nucleic acid sequences (described as linker sequences) and adjoined
transcripts. It also provides recommendations for an exon-based nomenclature that shares
the structure of adjoined transcripts as used in the HGVS Nomenclature. In recognizing that
the human genomics community has a need for representing regulatory fusions, exon-based
chimeric transcript fusions, and gene-level fusionsZ the HGVS Nomenclature and ISCN now
endorse the use of the VICC nomenclature for the representation of gene fusion events, in
addition to their prior recommendation to use the HGNC naming conventionst for fusion
genes.

5.4.2.2 Updated guidance for selection of transcripts

Historically, the HGVS Nomenclature has recommended the use of the longest transcript of a
gene that represents the known biological and clinical significance of that locus. However, due
to transcript sequence differences between RefSeq and Ensembl, and differences between
transcripts and the primary assembly, the choice of transcript was practically challenging.

The Matched Annotation from the NCBI and EMBL-EBI Select (MANE) transcript set defines
representative transcripts and corresponding proteins for human protein-coding genes£!
MANE transcripts share identical exon structure and sequence between NCBI and Ensembl,
and therefore, identifiers from those databases may be used interchangeably. Furthermore,
MANE transcript sequences match the GRCh38 reference assembly identically, which avoids



complications that arise with variation that overlaps alignment mismatches and gaps between
transcripts and GRCh37. The MANE Select subset defines one transcript at each protein-
coding locus that represents the known biology at that locus. The HGVS Nomenclature now
recommends the use of MANE Select and MANE Plus Clinical transcripts where possible and
appropriate. In addition, the previous recommendation to use Locus Reference Genomic
sequences was withdrawn.

5.5 Discussion

The recent updates to the HGVS Nomenclature represent a fundamental shift in how the
standard is maintained and presented to the community. Taken together, these changes
significantly advance the accessibility and usability of the HGVS Nomenclature.

The reorganization under the auspices of HUGO and the establishment of the HVNC play a
pivotal role in maintaining and updating the nomenclature. The HVNC's efforts to coordinate
with other standards organizations, such as GA4GH, ISCN, and VICC, ensure that the HGVS
Nomenclature evolves in harmony with related standards. Despite the diversity of goals and
views, the individuals and organizations behind the standards continually seek to improve
interoperability. The introduction of new mechanisms for community feedback, including a
formal process for proposing changes, highlights the importance of community involvement
in the standard’s evolution. This inclusive approach facilitates the adoption of changes that
reflect the needs and insights of diverse invested users.

The redesigned HGVS Nomenclature website addresses previous usability challenges by
incorporating features such as integrated search, version tracking, and a responsive design.
These enhancements improve the overall user experience, making it easier for users to access,
navigate, and interpret the information they need. The inclusion of a collapsible navigation
menu, an intuitive search bar, and a version selector contributes to a more streamlined
and accessible platform. In addition, numerous errors and inconsistencies from previous
versions were resolved with this new release. These changes ensure that the website remains
functional across a wide range of devices, enhancing accessibility for users worldwide.

The primary mission of the HGVYS Nomenclature is to facilitate reliable communication of
sequence variants, which requires that the HGVS Nomenclature is stable and consistent.
Nonetheless, modifications will be required from time to time in order to address new
scientific needs, resolve inconsistencies, or clarify conventions. A key goal of the HVNC is to
thoughtfully balance the need for the HGVS Nomenclature to evolve while also ensuring that
existing data sharing interactions are not disrupted and communicating the changes to the
community clearly. The HVNC has introduced a versioning policy that balances the need
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for stability with the necessity of evolution. This policy allows for controlled updates to the
nomenclature, ensuring that changes are communicated clearly to the community and that
existing data-sharing interactions are not disrupted.

The adoption of EBNF for the HGVS Nomenclature marks a crucial advancement. This formal
computational grammar provides a clear and unambiguous method for specifying the syntax
of sequence variant descriptions. By ensuring that the nomenclature is both human- and
machine-readable, EBNF enhances the accuracy and consistency of variant descriptions and
validations. This dual readability is particularly important for enabling the development of
interoperable and scalable systems that validate, manipulate, and analyze sequence variation.

Recent updates to the HGVS Nomenclature include a new syntax for gene fusion events
and updated guidance for transcript selection. The new syntax for gene fusions enables the
nomenclature to describe adjoined transcripts accurately, reflecting a critical need in current
genomic research and clinical practice. The updated guidance for transcript selection, which
now recommends the use of the MANE Select transcripts, addresses practical challenges
associated with transcript sequence differences and alignment mismatches. These changes
are essential for ensuring that the nomenclature remains relevant and useful in the context of
advancing scientific knowledge and clinical requirements.

Transitioning from human-readable descriptions of sequence variants to a technical speci-
fication based on a formal grammar presents several challenges. One major issue is the
inherent ambiguity and variability in natural language, which can lead to inconsistencies and
misinterpretations when describing sequence variation. Human descriptions often rely on
context and implied knowledge, which are difficult to capture in a formal grammar, leaving
guidance open to inconsistent interpretation and incorrect usage. Additionally, creating a
comprehensive and unambiguous formal specification requires significant effort to define and
standardize all possible variant types and their representations, ensuring that they are both
human-and machine-readable. This process also involves extensive community engagement
and consensus-building to adopt the new specification as well as the development of tools
and resources to support its implementation and use. The shift necessitates retraining and
adaptation for users who are accustomed to the previous, less formalized system, which can
be a substantial barrier to smooth adoption. Moreover, ensuring interoperability with existing
data and systems that were designed around the old nomenclature adds another layer of
complexity to this transition. The benefits of this transition, some of which are already evident
in this release, outweigh the challenges associated with migrating to a formal grammar for
the HGVS Nomenclature.

Professional and Compliance organizations, such as the American College of Medical Genetics



(ACMG), College of American Pathologists (CAP), European Molecular Genetics Quality Net-
work Community Interest Company (EMQN CIC), and Genomic Quality Assessment (GenQA),
recommend the use of the HGVS Nomenclature (and ISCN for cytogenomic descriptions)
during proficiency testing (PT) and external quality assessment (EQA) to standardize the de-
scription of sequence variants. These organizations adopt an educational approach to work
globally, ensuring that genomic diagnostic testing facilities, research laboratories, and test
kit manufacturers accurately and consistently communicate their findings to avoid misrep-
resentation of test results, which can lead to diagnostic errors and patient mismanagement.
However, since some variants have multiple valid representations — for example, protein
variants may use either one- or three-letter amino acid codes — exact matching of variant
descriptions is often challenging. The HGVS Variant Nomenclature Committee seeks to col-
laborate with compliance organizations to gradually reduce optionality in the specification by
providing clearer recommendations, thereby minimizing unnecessary ambiguity. Minimizing
optionality will benefit the entire community, not just compliance organizations.

Conformance tests are crucial for ensuring consistent and accurate application of the HGVS
Nomenclature across platforms and tools. These tests, planned as future work, will validate
adherence to HGVS standards, reducing errors in sequence variant descriptions and enhancing
interoperability between systems. Ultimately, these tests will uphold the integrity of the HGVS
Nomenclature, ensuring it remains a trusted standard in genomics.

In conclusion, the recent updates to the HGVS Nomenclature signify a major advancement in
the field of sequence variant descriptions. These changes, driven by community engagement
and technological advancements, position the nomenclature as a precise, consistent, and
interoperable standard that can effectively support the needs of the scientific and clinical
communities.

5.6 Conclusions

The modernization of the HGVS Nomenclature through improved governance, community
engagement, and technical infrastructure represents a significant advancement for the
genomics community. The transition to HUGO oversight, implementation of formal feedback
mechanisms, and adoption of software development best practices have created a more
sustainable and responsive foundation for maintaining this critical standard. The redesigned
website, with its enhanced search capabilities, consistent styling, and clearer presentation of
syntax rules, makes the nomenclature more accessible and easier to understand for both new
and experienced users.

Perhaps most importantly, the introduction of a formal computational grammar marks a
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crucial step toward unambiguous variant descriptions that can be reliably processed by both
humans and machines. Combined with the new versioning policy and guidance on transcript
selection, these changes position the HGVS Nomenclature to better serve the evolving
needs of clinical genomics and research communities while maintaining the stability that
users require. As genomic testing becomes increasingly central to healthcare and research,
these improvements to the HGVS Nomenclature will help ensure accurate and consistent
communication of sequence variants across the global genomics ecosystem.
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