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UBA1 Mutation: A Key Driver of
VEXAS Syndrome and Somatic
Autoinflammatory Disorders

Introduction

UBA1 (ubiquitin-like modifier activating
enzyme 1) mutations have recently
been identified as the genetic basis for
VEXAS syndrome, adult-onset
autoinflammatory disorder. These somatic
mutations, primarily affecting hematopoietic
progenitor cells, disrupt the ubiquitination
pathway, leading to systemic inflammation,
hematologic ~ abnormalities, and  muld-
organ involvement. The discovery of UBA1
mutations has provided crucial insights
into the pathophysiology of adult-onset
inflammatory diseases previously considered
idiopathic.

a novel

Pathogenesis and Clinical Features

UBAL1
responsible for initiating ubiquitin-mediated
protein degradation. Mutations in UBAI
reduce

encodes an essential El enzyme

enzymatic activity, resulting in
accumulation of misfolded proteins, abnormal
immune signaling, and chronic inflammation.
Patientswith UBA1 mutations typically present
with recurrent fevers, chondritis, vasculitis, and
cytopenias, including macrocytic anemia and
thrombocytopenia. Bone marrow examination
often reveals characteristic vacuoles in myeloid

and erythroid precursor cells.

The syndrome predominantly affects males
due to the X-linked location of UBAI1, and
the clinical spectrum overlaps with other
hematologic and inflammatory disorders,
genetic

complicating  diagnosis  without

testing.

Diagnosis and Therapeutic Approaches

of UBAI-associated
genetic  sequencing
of hematopoietic cells to detect somatic

Definitive
disorders

diagnosis
requires

mutations. Early recognition is essential for
guiding clinical management and preventing
complications. Currently, treatment is largely
supportive,
control systemic inflammation. Experimental
approaches, such as JAK inhibitors and
hypomethylating agents, show promise in

including  corticosteroids  to

reducing inflammatory activity and managing
hematologic abnormalities. Hematopoietic
stem cell transplantation is the only potentially

curative option, although it carries significant

risks.
Conclusion

UBAI mutations represent a paradigm shift in
understanding adult-onset autoinflammatory
genetic
alterations to systemic inflammation, this

syndromes. By linking somatic

discovery has illuminated the molecular

basis of VEXAS syndrome and related
disorders. Ongoing research into targeted
therapies and molecular mechanisms is

essential for improving patient outcomes
and expanding treatment strategies for these
complex conditions. The identification of
UBAI mutations underscores the importance
of precision medicine in diagnosing and
managing rare hematologic and inflammatory
diseases.
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