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Editorial on the Research Topic

Linking cellular metabolism to hematological malignancies, volume II
Cancer cells reprogram their metabolism to survive in hostile environments, which may

reveal potential vulnerabilities to targeted therapies. Metabolic-based therapies can

specifically target cancer metabolism, resulting in substantial antitumor effects, while

sparing normal cells. This Research Topic highlights the importance of understanding

tumor metabolic remodeling and immunometabolism in hematological malignancies.

Rana et al. studied cell metabolism changes in multiple myeloma. Cancer cells use

aerobic glycolysis for energy, unlike healthy cells that use mitochondrial oxidative

phosphorylation. This shift helps cancer cells obtain nucleotides, amino acids, and lipids

for replication. Proteasomes, which regulate protein levels affecting metabolism, survival,

and growth, are crucial in both healthy and cancerous cells. Proteasome inhibitors,

developed over the past two decades, have improved patient survival and quality of life

in multiple myeloma.

Ferroptosis is a recently discovered, iron-dependent cell death process. This leads to

Oxidative stress and cell death occur due to the accumulation of lipid reactive oxygen

species (ROS). Liu et al. revealed that blood tumor cells, such as leukemia and lymphoma

cells, are sensitive to ferroptosis.

Lipid metabolism and hematological malignancies have a complex relationship,

presenting the challenges and opportunities for therapeutic approaches. Lipid

reprogramming is crucial for tumor cell physiology and influences cellular functions are

necessary for cancer growth and survival. Zhang et al. highlighted the complexity arising

from the interconnectedness of glucose, lipid, and amino acid metabolism within cancer

cells, describing how these metabolic pathways affect and regulate each other in intricate

ways, creating challenges in effectively inhibiting cancer growth by targeting a single

metabolic process alone.
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L-Asparagine (L-ASNase) is a hydrolytic enzyme that reduces

circulating asparagine, a crucial amino acid for the survival and

growth of leukemia cells, particularly lymphoblasts in acute

lymphocytic leukemia (ALL). As leukemic cells lack the enzyme

asparagine synthetase, they depend on external asparagine sources.

By starving them of this essential amino acid, L-ASNase selectively

targets and kills leukemia cells, while sparing normal cells that can

synthesize asparagine. It has been widely used to treat leukemia,

including childhood leukemia. Zhou et al. summarized the different

mechanisms of drug resistance to L-ASNase. L-ASNase

immunogenicity can trigger the production of antidrug antibodies

that neutralize L-ASNase activity by binding to this preventing its

action on leukemia cells. As a result, the drug is cleared from the

bloodstream faster, thereby reducing its therapeutic effects.

Addressing L-ASNase immunogenicity is crucial for optimizing

treatment outcomes and minimizing adverse effects in leukemia

patients receiving this therapy.

The interplay between RBPs, mRNA editing, pyroptosis, and

the impact of these factors on AML is an intriguing area of research.

Pyroptosis, a form of programmed cell death, modulates the

immune response in acute myeloid leukemia (AML) cells.

Identifying pyroptosis-related RBP genes and their potential

prognostic value in patients with AML could provide critical

insights into disease progression and therapeutic strategies. Bin

et al. used the Gene expression omnibus (GEO) database to identify

pyroptosis-RBP-related differentially expressed genes (PRBP-

DEGs) and offer a comprehensive understanding of the interplay

between pyroptosis, RNA-binding proteins, and AML prognosis.

The established risk model and nomogram hold promise for

improving the prognostic accuracy and can guide potential

therapeutic strategies for AML.

In the tumor-microenvironment (TME), fatty acid metabolism

(FAM) affects tumor cell behavior, interactions with neighboring

and immune cells, and extracellular matrix. The complexities of

FAM’s influence of FAM on AML in TME is not well understood.

Ye et al.'s investigation of scRNA-Seq and bulk transcriptome data

on AML patients to explore the association between FAM, TME,

and patient outcomes is a key advancement in understanding AML

biology and therapeutic opportunities. Elevated FAM-related genes

in leukemic stem cells suggest metabolic characteristics driving

leukemia progression. PLA2G4A, a highly expressed FAM gene, is

linked to poor prognosis in AML, and its targeting enhances NK

Cell-mediated Immunosurveillance. This study provides insights

into FAM, TME, and immune surveillance in AML, offering

potential targeted therapies and personalized interventions to

improved the patient outcomes.

Examination of the effects of tyrosine kinase inhibitors (TKI) on

cellular metabolism is crucial for improving treatment outcomes in

chronic myeloid leukemia (CML) and Philadelphia chromosome-

positive acute lymphoblastic leukemia (Ph + ALL) and reducing

side effects in pediatric patients. Although TKIs have improved

prognosis, challenges like drug resistance, off-target effects, and

drug tolerance can impede efficacy. Li et al. highlighted the

significance of alterations in glucose, lipid, and amino acid

metabolism in influencing treatment responses and drug

resistance during TKI therapy in children with Ph+ leukemia.
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These metabolic changes can affect drug sensitivity and resistance,

potentially affects TKI efficacy in targeting leukemia cells.

A study by Zhou et al. on aplastic anemia in children used

single-cell RNA sequencing to identify new gene expression

patterns and cell subsets, revealing significant findings related to

metabolic changes, including genes such as NENF, INPP4B,

AKR1C3, and CHST2, which play crucial roles in neurotrophic

support, phosphoinositide signaling, steroid and prostaglandin

metabolism, and glycosaminoglycan biosynthesis.

FLT3 mutations, including ITD and TKD, are common in AML

and affect patient prognosis. FLT3-ITD mutations have been

extensively studied due to their adverse prognostic impact on

AML. A meta-analysis by Li et al. on FLT3-TKD mutations in

AML showed intriguing differences in prognosis between Asian and

Caucasian populations. The presence of FLT3-TKD mutations may

have a favorable prognosis for DFS and OS in Asian AML patients,

whereas in Caucasians, these mutations are linked to an adverse

prognosis for DFS. However, caution is advised when interpreting

DFS results in Caucasians due to observed heterogeneity

among studies.

Transcriptome analysis is crucial for understanding the

molecular mechanisms of leukemia, especially mutations in SHP2

that affect signaling pathways involved in cell growth and survival.

Zhao et al. conducted transcriptome profiling and identified 2443

and 2273 differentially expressed genes in HCD-57 cells expressing

SHP2 mutants compared to parental cells, revealing the impact of

mutant SHP2 gene expression.

Research on metabolic reprogramming in hematological

malignancies has provided valuable insights, deepening our

understanding of cellular metabolic mechanisms and identifying

potential treatment targets. Further validation and exploration of

these targets is necessary to ensure their efficacy and safety.

Continued research is crucial to translate these findings into

clinically relevant treatments that could improve the management

and outcomes of hematological malignancies.
Author contributions

ZL: Writing – original draft, Writing – review & editing: JY:

Writing – review & editing, Writing – original draft, Supervision,

Software. ZZ: Writing – review & editing, Writing – original draft.

HS:Writing – review & editing,Writing – original draft. MK:Writing

– review & editing, Writing – original draft, Supervision, Resources,

Project administration, Funding acquisition, Conceptualization.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. Financial

support from the Indian Council of Medical Research (ICMR), New

Delhi (sanction #: 5/13/55/2020/NCD-III) to MK is thankfully

acknowledged. This work was supported by the Academic

Excellence Foundation of BUAA for PhD Students (BY2010134).
frontiersin.org

https://doi.org/10.3389/fonc.2023.1070069
https://doi.org/10.3389/fonc.2022.1059978
https://doi.org/10.3389/fonc.2022.1059978
https://doi.org/10.3389/fonc.2022.1018154
https://doi.org/10.3389/fonc.2022.1072806
https://doi.org/10.3389/fonc.2023.1075408
https://doi.org/10.3389/fonc.2023.1086846
https://doi.org/10.3389/fonc.2023.1090542
https://doi.org/10.3389/fonc.2024.1387249
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Liu et al. 10.3389/fonc.2024.1387249
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

The author(s) declared that they were an editorial board

member of Frontiers, at the time of submission. This had no

impact on the peer review process and the final decision.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated
Frontiers in Oncology 03
organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
Author disclaimer

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article or

claim that may be made by its manufacturer is not guaranteed or

endorsed by the publisher.
frontiersin.org

https://doi.org/10.3389/fonc.2024.1387249
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Editorial: Linking cellular metabolism to hematological malignancies, volume II
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	Author disclaimer



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


