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636.MYELODYSPLASTIC SYNDROMES-BASIC AND TRANSLATIONAL

Different Mutations in SF3B1 Gene Have Speci�c Transcriptomic Characteristics in Myelodysplastic Neoplasms
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Myelodysplastic neoplasms (MDS) are hematopoietic stem cell (HSC) disorders characterized by ineffective hematopoiesis,
peripheral cytopenia, and increased tendency to leukemic transformation. Somaticmutations in spliceosomemachinery occur
in approx. 50% of MDS patients. Among these, up to 30% of MDS patients carry a mutation in SF3B1. According to the
2022 classi�cation system, MDS-SF3B1 is now considered as separate MDS subtype. Mutated SF3B1 perturbs mitochondrial
function, resulting in apoptosis and ineffective erythropoiesis. Themost commonmutation of SF3B1, K700E, accounts for 50%
of the variants, with additional codons (such as 666 and 662) acting as hotspot sites. Different mutations seem to be associated
with distinct clinicopathological features. However, the prognostic implication of different SF3B1 mutations in MDS remains
controversial and needs further clari�cation. This study investigated differences in clinical and molecular features of MDS-
SF3B1 with different types of SF3B1 mutations.
To investigate a direct impact of different point mutations in SF3B1, the study was based on four isogenic NALM6 cell lines,
the wildtype (wt) and three cell lines, each with different SF3B1mutation (CRISPR/Cas9-edited K700E, K666N, and H662Q). To
understand phenotypic manifestations of the mutations in the disease, we also analyzed clinical and transcriptional character-
istics of 146 lower-riskMDS patients. Using RNA-seq in the cell lines and CD34+ BMpatient cells (17 patients with nomutation,
11 patients with K700E SF3B1mutation, 5 patients with K666N/E SF3B1mutation), we investigated effects of different SF3B1
mutations on RNA splicing events and gene expression levels.
Initially, outcome analysis con�rmed the previously described observation that patients with a SF3B1mutation have favorable
outcomes compared to those with other splicing factor mutations. Further, the analysis showed that speci�c mutations in
SF3B1 tend to lead to different prognoses; patients with K700E had longer survival compared to those with other SF3B1
mutations (mean progression-free survival was 64.8 vs. 29.1 months).
Analysis of RNA splicing in NALM6 showed that K666N and H662Q mutations share similar characteristics whereas K700E
mutation is more similar to wt-cells. Most signi�cant changes were found in retained introns (RI); increased RI inclusion levels
were detected in K666N/H662Q cells compared to K700E/wt cells. In patients, RI events were also strongly increased in
K666N/E compared to K700E samples (Fig. 1). A signi�cant overlap was identi�ed between cell line and patient data; out of
173 genes with higher RI inclusion level in K666N-NALM6 cells, 77 genes had higher RI inclusion also in patients. Interestingly,
12 out of these 77 genes were related to mitochondrial functions (e.g., CREBZF, DDX1,MRPL23,MUTYH, and RAF1).
RNA-seq data further showed signi�cant alternations in gene expression levels in the four isogenic cell lines and also in pa-
tient samples with different mutations. Surprisingly, a more pronounced difference was detected in gene expression between
patients with different SF3B1mutations than between patients with no mutation and with any SF3B1mutation (irrespective of
its type), suggesting that speci�c SF3B1mutations result in different phenotypes. Pathway analyses showed that deregulated
genes in samples with K700E vs. other hotspot mutations were signi�cantly enriched in electron transport, cell cycle, pro-
liferation, quiescence, and HSC differentiation. Importantly, expression of multiple mitochondria-related genes was altered
between K700E and K666N/H662Q NALM6 cells (334 genes, FDR < 0.01; Fig. 2), indicating different metabolic characteristics
of the cells with non-K700E mutations. For example, several subunits of mitochondrial respiratory complexes I and IV were
upregulated in K700E cells, pointing to differences in energetic metabolism.

3218 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 1/3218/2193228/blood-9820-m
ain.pdf by guest on 04 June 2024

https://doi.org/10.1182/blood-2023-179068
https://crossmark.crossref.org/dialog/?doi=10.1182/blood-2023-179068&domain=pdf&date_stamp=2023-11-02


POSTER ABSTRACTS Session 636

Altogether, our data support the hypothesis that only K700E mutation of SF3B1may have a positive prognostic value and that
other SF3B1mutations may in�uence cells differently, speci�cally affecting their mitochondrial functions. Based on our results,
we conclude that prognostic implication of different SF3B1 mutations in MDS will need additional re�nements in future.
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