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SRSF7 serves as a potential therapeutic

target in acute myeloid leukemia

Aberrant accumulation of myeloid stem cell precursors

within the bone marrow caused acute myeloid leukemia

(AML), leading to a disruption of normal hematopoiesis.

Despite significant therapeutic advancements improving

AML patient outcomes, up to 70% of individuals aged 65 or

older succumb within the first year of diagnosis.1 Identi-

fying new targets for AML treatment remains important.

SRSF7, an important member of the family of serine/argi-

nine-rich splicing factors (SRSFs), was characterized as a

key regulator of mRNA export.2 A wealth of research has

highlighted multifaceted contributions of SRSF7 to onco-

genic mechanisms, but its role in AML progression is yet to

be investigated.

Bioinformatics analysis of BloodSpot indicated signifi-

cantly elevated SRSF7 expression in AML with various fusion

genes compared with hematopoietic stem cells from

healthy donors (Fig. 1A). In addition, our findings reveal

that an elevated expression of SRSF7 predicted reduced

overall survival in AML patients (Fig. S1A). We subsequently

verified SRSF7 expression in AML cells. We found that SRSF7

protein was elevated in four AML cells with diverse cyto-

genetic abnormalities and AML patients compared with

peripheral blood mononuclear cells derived from healthy

donors (Fig. S1B). These findings indicate that SRSF7 could

serve as a marker for AML development.

SRSF7 expression was down-regulated to elucidate its

function in AML. SRSF7 knockdown in MOLM-13, NB-4,

KASUMI-1, and OCI-AML3 cells was achieved using two

specific shRNAs, with down-regulation verified through

quantitative reverse transcription PCR (Fig. S2A—D). Colony

formation assays revealed a notable decrease in colony

number in MOLM-13 (Fig. 1B; Fig. S2H), NB-4 (Fig. S2E, I),

KASUMI-1 (Fig. S2F, J), and OCI-AML3 (Fig. S2G, K) cells

following SRSF7 knockdown.

The suppression of SRSF7 led to a notable increase in cell

apoptosis within MOLM-13 (Fig. 1C; Fig. S3D), NB-4

(Fig. S3A, E), KASUMI-1 (Fig. S3B, F), and OCI-AML3

(Fig. S3C, G) cells. Next, we investigated whether SRSF7

knockdown promoted AML cell differentiation. Flow

cytometry analysis revealed increased CD11b expression on

the cell surfaces of MOLM-13, NB-4, KASUMI-1, and OCI-

AML3 (Fig. 1D; Fig. S4A—G), indicating that SRSF7 knock-

down significantly promoted AML cell differentiation.

Cell cycle analysis also demonstrated that SRSF7

knockdown significantly reduced the S phase in MOLM-13

(Fig. 1E) and other AML cells (Fig. S5A—G) compared with

the control scramble, indicating a marked decline in DNA

replication ability.

SRSF7 knockdown hindered MOLM-13, NB-4, KASUMI-1,

and OCI-AML3 cell proliferation compared with control

scramble vector-transfected cells (Fig. 1F; Fig. S6A—C).

Next, we further explored whether SRSF7 influenced the

progression of AML in vivo. Figure S6D illustrates the

expression of scramble and two SRSF7 shRNAs in MOLM-13

and KASUMI-1 cells. Following a three-day puromycin

screening, the cells were transplanted into NKG immuno-

deficient mice via the tail vein. In the xenotransplantation

models of MOLM-13 (Fig. 1G) and KASUMI-1 (Fig. S6E) cells,

the survival time of the SRSF7 knockdown group was

significantly longer.

RNA sequencing was used on AML cells with either the

control scramble or SRSF7 shRNA to examine SRSF7’s impact

on AML. Sequencing results indicated that SRSF7 down-

regulation influenced the expression of various genes. In

the SRSF7 knockdown group, 673 genes were up-regulated

and 442 were down-regulated (Fig. 1H). SRSF7 regulates the

expression of various splicing-related genes, including

other SRSF family members (SRSF1—6, SRSF8—10), Musashi

RNA binding protein 2 (MSI2), and other associated factors.

The Kyoto Encyclopedia of Genes and Genomes (KEGG)

enrichment analysis revealed significant enrichment of

cellular differentiation pathways among up-regulated

differentially expressed genes (Fig. S7A). The down-regu-

lated genes showed significant enrichment in the mitogen-

activated protein kinase (MAPK) and Ras-associated pro-

tein-1 (Rap1) signaling pathways (Fig. S7B). The replicate

multivariate analysis of transcript splicing (rMATS) analysis
Peer review under the responsibility of Chongqing Medical

University.

Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.keaipubl ishing.com/en/ journals /genes-diseases

Genes & Diseases (2026) 13, 101739

https://doi.org/10.1016/j.gendis.2025.101739

2352-3042/© 2025 The Authors. Publishing services by Elsevier B.V. on behalf of KeAi Communications Co., Ltd. This is an open access

article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.gendis.2025.101739&domain=pdf
http://www.keaipublishing.com/en/journals/genes-diseases
https://doi.org/10.1016/j.gendis.2025.101739
https://doi.org/10.1016/j.gendis.2025.101739
http://creativecommons.org/licenses/by/4.0/


Figure 1 SRSF7 serves as a promising therapeutic target in acute myeloid leukemia (AML). (A) SRSF7 mRNA expression in the

primary AML patients with different chromosome translocations compared with that of healthy donors (n � 4 in the healthy bone

marrow group, n � 989 in the AML normal karyotype group, n � 87 in the AML complex group, n � 87 in the AML t(15; 17) group,

n � 98 in the AML t(8; 21) group, and n � 58 in the AML MLL group). (B) Colony formation of MOLM-13 cells expressing control
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indicated that SRSF7 knockdown, compared with the con-

trol scramble, triggered numerous alternative splicing

events: 5877 alternative 3′ splice sites (A3SS) and 1275

alternative 5′ splice sites (A5SS) (Fig. 1I, J).

KEGG analysis (Fig. S7B) indicated that steroid biosyn-

thesis and glycine, serine, and threonine metabolism

pathways exhibit the highest enrichment scores among

down-regulated genes. The steroid biosynthesis pathway

involves CYP2R, HSD17B7, LSS, MSMO1, and TM7SF2, while

the glycine, serine, and threonine metabolism pathway

includes CBS, CTH, PHGDH, PSAT1, PSPH, and SHMT2. Next,

to find out the genes that play crucial roles in SRSF7-regu-

lated pathways, we analyzed mRNA levels of these genes in

AML patients and healthy donors (Fig. 1K; Fig. S8), and the

association of these gene expression levels with SRSF7

(Fig. 1L; Fig. S9), as well as the association of their

expression levels with the prognosis of AML patients

(Fig. 1M; Fig. S10). The expression level of serine hydrox-

ymethyltransferase 2 (SHMT2) and phosphoserine phos-

phatase (PSPH) in AML was significantly up-regulated

compared with healthy controls (Fig. 1K). Additionally,

their expression levels positively correlated with SRSF7

expression (Fig. 1L). A negative correlation between

SHMT2/PSPH expression levels and patient outcomes was

observed in the AML cohort (Fig. 1M). Quantitative reverse

transcription PCR revealed that SRSF7 knockdown signifi-

cantly reduced SHMT2 mRNA expression, rather than PSPH

mRNA (Fig. 1N). Alternative splicing analysis revealed that

SRSF7 knockdown led to the retention of intron 2 in SHMT2

mRNA, resulting in a premature termination codon and

subsequent RNA degradation through the nonsense-medi-

ated mRNA decay (NMD) pathway (Fig. 1O). Furthermore,

the PCR results demonstrated that intron retention

occurred in AML cells expressing SRSF7 shRNA (Fig. 1P).

Collectively, the down-regulation of SRSF7 expression re-

sults in the retention of intron 2 within the SHMT2 pre-

mRNA as well as the dysregulation of other pathways,

leading to cell death and cell cycle arrest, thereby inhib-

iting AML development (Fig. S11).

In summary, our research demonstrates that SRSF7 is

overexpressed in AML patients, and its knockdown impedes

AML cell proliferation in vitro and in vivo. SRSF7 contrib-

utes to AML development by regulating SHMT2 alternative

splicing. This study has elucidated SRSF7’s role in AML and

identified new potential therapeutic targets for AML.
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