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UBA1 Mutations Identify a Rare but Distinct Subtype of Myelodysplastic Syndromes

Maria Sirenko, PhD 1,2, Elsa Bernard, PhD 2, Maria Creignou, MD 3, Dylan Domenico 2, Andrea Farina, PhD 4, Juan E Arango
Ossa 2, Olivier Kosmider, MD PhD 5, Robert Hasserjian 6, Martin Jädersten, MD PhD 7, Ulrich Germing 8, Guillermo Sanz, MD
PhD 9, Arjan A. van de Loosdrecht, MD PhD 10, Carmelo Gurnari, MD 11, Matilde Yung Follo, PhD 12, Felicitas Thol 13,
Lurdes Zamora, PhD 14, Andrea Pellagatti 15, Harold K Elias, MD 16, Detlef Haase, MDPhD 17, Christina Ganster, PhD 18,
Lionel Ades, MDPhD 19, Magnus Tobiasson, MD 20, Laura Palomo, PhD 21, Matteo Giovanni Della Porta, MD 22,
Kety Huberman 4, Pierre Fenaux, MD PhD 23, Monika Belickova, PhD 24, Michael R. Savona, MD 25, Virginia M. Klimek, MD 26,
Fabio P. S. Santos, MD 27, Jacqueline Boultwood, PhD 28, Ioannis Kotsianidis, MD PhD 29, Valeria Santini, MD 30,
Francesc Sole, PhD 31, Uwe Platzbecker, MD 32, Michael Heuser, MD 13, Peter Valent, MD 33, Carlo Finelli, MD 34,
Maria Teresa Voso, MD 35, Lee-Yung Shih, MD 36, Seishi Ogawa, MD PhD 37, Michaela Fontenay, MD PhD 38,
Joop H. Jansen, PhD 39, Jose Cervera, MD PhD 40, Benjamin L. Ebert, MD PhD 41,42, Rafael Bejar, MD PhD 43,
Peter L. Greenberg, MD 44, Norbert Gattermann, MD 45, Luca Malcovati, MD 46, Mario Cazzola, MD 47, David B Beck, MD
PhD 48, Eva Hellstrom Lindberg, MD PhD 20, Elli Papaemmanuil, PhD 2

1Gerstner Sloan Kettering Graduate School of Biomedical Sciences, Memorial Sloan Kettering Cancer Center, New York,
NY
2Computational Oncology Service, Memorial Sloan Kettering Cancer Center, New York, NY
3Phase 1 Unit, Center for Clinical Cancer Studies, Karolinska University Hospital, Stockholm, Sweden
4 Integrated Genomics Operation, Memorial Sloan Kettering Cancer Center, New York, NY
5Cochin Hospital, Paris, FRA
6Harvard Medical School, Boston, MA
7Karolinska University Hospital, Huddinge, SWE
8Department of Hematology, Oncology and Clinical Immunology, Universitatsklinik Dusseldorf, Dusseldorf, Germany
9Health Research Institute La Fe, Valencia, Spain, Valencia, Spain
10Department of Hematology, Amsterdam UMC, location VUmc, CCA, Amsterdam, Netherlands
11Department of Translational Hematology and Oncology Research, Taussig Cancer Institute, Cleveland Clinic, Cleveland,
OH
12Department of Biomedical and Neuromotor Sciences, Cell Signalling Laboratory, University of Bologna, Bologna, Italy
13Department of Hematology, Hemostasis, Oncology and Stem Cell Transplantation, Hannover Medical School, Hannover,
Germany
14Hematology Department, Institut Català d’Oncologia - Hospital Universitari Germans Trias i Pujol, Institut de Recerca
Contra la Leucèmia Josep Carreras, Universitat Autònoma de Barcelona, Badalona, Spain
15University of Oxford, Oxford, United Kingdom
16National Institutes of Health, Bethesda, MD
17Clinics of Hematology and Medical Oncology, University Medical Center Göttingen, Georg-August- University,
Goettingen, Germany
18 INDIGHO Laboratories, University Medical Center, Goettingen, DEU
19Saint Louis Hospital, APHP, Paris, France
20Center for Hematology and Regenerative Medicine, Department of Medicine, Karolinska Institutet, Stockholm, SWE
21Experimental Hematology Unit,Vall d’Hebron Institute of Oncology (VHIO), Barcelona, Spain
22Humanitas Clinical and Research Center, IRCCS, Rozzano, Italy
23Department of Hematology, Université de Paris, Saint-Louis Hospital, Paris, France
24First Faculty of Medicine, Institute of Clinical and Experimental Hematology, Charles University, Prague, Czech Republic
25Vanderbilt-Ingram Cancer Center, Vanderbilt University Medical Center, Nashville, TN
26Leukemia Service, Memorial Sloan Kettering Cancer Center, New York, NY
27Hospital Israelita Albert Einstein, Sao Paulo, SP, BRA

1862 2 NOVEMBER 2023 | VOLUME 142, NUMBER Supplement 1 © 2023 by The American Society of Hematology

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/142/Supplem

ent 1/1862/2191539/blood-8465-m
ain.pdf by guest on 18 M

ay 2024

https://doi.org/10.1182/blood-2023-182949
https://crossmark.crossref.org/dialog/?doi=10.1182/blood-2023-182949&domain=pdf&date_stamp=2023-11-02


POSTER ABSTRACTS Session 637

28Bloodwise Molecular Haematology Unit, Nuf�eld Division of Clinical Laboratory Sciences, University of Oxford, John
Radcliffe Hospital, Oxford, United Kingdom
29Democritus Thrace Univ., School of Medicine, Alexandroupolis, GRC
30MDS Unit, DMSC, AOU Careggi, University of Florence, Firenze, Italy
31Myelodysplastic Syndromes Research Group, Josep Carreras Leukaemia Research Institute, ICO-Hospital Germans Trias i
Pujol, Universitat Autònoma de Barcelona, Badalona, Spain
32University Leipzig Medical Center, Leipzig, Germany
33Department of Internal Medicine I, Division of Hematology and Hemostaseology, Medical University of Vienna, Vienna,
Austria
34 Institute of Hematology "Sèragnoli", IRCCS Azienda Ospedaliero-Universitaria di Bologna, Bologna, Italy
35Department of Biomedicine and Prevention, University of Rome Tor Vergata, Rome, Italy
36Division of Hematology-Oncology, Chang Gung Memorial Hospital and Chang Gung University, Taoyuan, Taiwan
37Department of Pathology and Tumor Biology, Kyoto University Graduate School of Medicine, Kyoto, Japan
38Laboratory of Hematology, Université Paris Cité and Assistance Publique-Hôpitaux de Paris. Centre, Hôpital Cochin,
Paris, France
39Department of Laboratory Medicine, Laboratory of Hematology, Radboud University Medical Center, Nijmegen,
Netherlands
40Department of Hematology and Genetics Unit, University Hospital La Fe, Valencia, Spain
41Howard Hughes Medical Institute, Boston, MA
42Department of Medical Oncology, Dana-Farber Cancer Institute, Boston, MA
43University of California, San Diego, La Jolla, CA
44Stanford Cancer Center, Stanford University, Stanford, CA
45Heinrich-Heine-Universitat, Dusseldorf, DEU
46Department of Molecular Medicine, University of Pavia, Piazzale Golgi 2, Italy
47University of Pavia, Pavia, Italy
48Division of Rheumatology, Department of Medicine, NYU Grossman School of Medicine, New York

Background

Mutations in UBA1 are associated with VEXAS (Vacuoles, E1 enzyme, X-linked, Autoin�ammatory, Somatic) syndrome, an
adult-onset in�ammatory disorder (Beck DB et al. NEJM 2020). Approximately 40% of VEXAS patients are also diagnosed with
myelodysplastic syndromes (MDS). We previously pro�led UBA1 p.M41mutations in a select subset of the International Work-
ing Group for MDS (IWG-PM) cohort (Bernard E et al. NEJM Evid 2022) including 375 male patients lacking disease-de�ning
mutations or established disease classi�cation by WHO guidelines, and identi�ed 28 patients (7%) with UBA1 p.M41T/V/L
mutations (Cohort A, Sirenko M et al. Blood 2022). However, the prevalence and characteristics of UBA1 mutations in MDS
have not been systematically evaluated in a representative MDS population.
Methods

We used targeted next-generation sequencing of the full UBA1 locus to pro�le 2027 diagnostic and treatment-naive MDS
samples (Cohort B, 61% male) ascertained through the IWG-PM (Figure 1). Clinical associations of UBA1 mutations were
evaluated and clinical history was reviewed for in�ammatory conditions when available.
Results

In Cohort B, 35 UBA1 mutations in 34 (1.7%) patients were identi�ed, of which 20 (0.97%) had likely pathogenic variants and
14 had variants of unknown signi�cance (VUS). Likely pathogenic variants included 13 p.M41T/V/L mutation (variant allele
fraction [VAF] range 0.013-0.94), and 7 non-p.M41 mutations where 6/7 had VAF>0.35: 2 with p.S56F (VAF 0.87 and 0.93), 2
p.A478S (VAF 0.72 and 0.80), 2 p.S621C (VAF 0.80 and 0.82) and 1 p.Y55H (VAF 0.025). Three VUS were in female patients.
204 cases were pro�led by both assays and of those, all 8 ddPCR positive cases were identi�ed by NGS with concordant VAF
(R2=0.999 p<0.0001).
Integration of Cohort A and B (n=2,198) yielded 40 patients (all male, median age 72; range 44-89 years) with pathogenicUBA1
variants. The WHO 2016 classi�cation (available for n=38 of 40) was MDS-SLD/MLD (25), MDS-EB1 (4), MDS-U (3), CMML
(2), MDS-RS-MLD (1), aCML (1), MDS/MPN-RS-T (1), MDS/MPN-U (1). Patients had a median of 1 myeloid gene mutation
in addition to UBA1 (range: 0-4) with most frequent co-occurring events in TET2 (n=12), DNMT3A (n = 10), ASXL1 (n=3),
SF3B1 (n=3) and loss of the Y chromosome (n=5). In 8 patients with pathogenic UBA1 > 2% VAF and co-occurring DNMT3A
mutations, DNMT3A and UBA1 VAF were correlated (slope = 0.88, r = 0.87, p = 0.0005), suggesting that co-mutation may
lead to clonal expansion. Conversely, TET2 co-mutations were either subclonal (n=4) or clonal (n=8) to UBA1.
Among patients with pathogenic UBA1 variants, the majority had IPSS-M Very-Low/Low risk (73% 27/37). In contrast, patients
with VUS were more likely to have Moderate or High risk (64% 7/11).
Partial clinical history was available for 33 cases with pathogenicUBA1 variants. 50% (9/18) had in�ammatory-rheumatic disease
(IRD) including psoriatic arthritis, relapsing polychondritis, Sweet syndrome, bronchiolitis obliterans with organizing pneumo-
nia, ear chondritis, and rosacea. 3 patients had more than one IRD. 8 were treated for IRD with steroids (n=6) or methotrexate
(n=2). 4 patients had MGUS. Other manifestations included vacuoles (4/8), thromboembolic disease (5/16), non-infection
fever (5/14), weight loss (4/14), ocular symptoms (5/15), arthralgia (3/16), chondritis (5/15), and other in�ammation (6/14). IRD
diagnosis usually preceded MDS (average time 0.28 years; range 16.5 years prior to 1.4 years after).
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Three patients transformed to acute myeloid leukemia (AML). One patient had a low VAF UBA1 p.M41V (0.0002 by ddPCR)
and TET2, SF3B1, FLT3, and ASXL2 co-mutations at baseline. The second had UBA1 p.S56F (VAF 0.868) and a Chr 7q deletion.
The third had VUSUBA1 p.R869L (VAF 0.222) and IRF1,NFE2 and RRAS co-mutations. Among the otherUBA1-mutant patients
that died or were censored after 1 year (n=37), none transformed to AML.
Conclusion

Within the large, representative, diagnostic and well-characterized IWG-PM MDS cohort, we �nd likely pathogenic UBA1
mutations in 1% of patients, with enrichment in male patients with few or no mutations in myeloid driver genes (7%). UBA1-
mutant patients were predominantly IPSS-M low risk with a median of 1 additional mutation, usually in DNMT3A or TET2.
UBA1 mutations may de�ne a distinct subset of MDS and its recognition in future guidelines will improve the management
of patients with MDS/VEXAS overlap.
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