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Editorial on the Research Topic

Standards in personalized phage therapy: from phage collection to
phage production
The World Health Organization (WHO) has declared antibiotic resistance to be one of

the biggest threats of our time to global health. Phage therapy, the use of viruses that infect

bacteria to cure bacterial infections, is one of the solutions that can be used to tackle the

problem. Before phage therapy can become a generally acceptable treatment, guidelines

concerning the pipeline from phage isolation and characterization to application to patients

need to be created and methods applied by different laboratories and companies need to be

standardized. The objective of the Research Topic, “Standards in Personalized Phage

Therapy: from phage collection to phage production,” was to foster discourse about the

standards and practices employed in laboratories engaged in the development of

personalized phage therapy. The aim was to explore the extent to which standardization

can be achieved across various aspects of therapeutic phage production, including phage

isolation, characterization, storage, production and purification, and selection.

The Research Topic includes six articles in total: four original research papers and two

mini reviews. The published articles cover different aspects of phage therapy research. Two

of the papers, original research articles by Štrancar et al. and Garcıá-Cruz et al., describe

isolation and characterization of phages infecting Staphylococcus epidermidis and

Pseudomonas aeruginosa, both important target bacteria for phage therapy. In addition

to the basic phage characterization, the paper by Štrancar et al. discusses how the bacterial

host to be used for phage production should be characterized. They suggest that, for the

optimal outcome of phage therapy trials, the genomes of strains used for phage production

should be sequenced and screened for inducible prophages, toxin genes, and other

virulence factors whose presence could lead to contamination of the phage product. The

paper by Garcıá-Cruz et al. shows how even a slight change in the protein part of a phage

tail can alter the phage host range by allowing the phage to utilize a different receptor

structure, illustrating the potential of closely related phage variants to extend the host range

of therapeutic phage cocktails.
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Two of the articles in the Research Topic, the mini review by

Daubie et al. and the original research article by Patpatia et al.,

address phage susceptibility tests (PSTs) from a clinical diagnostic

perspective. The mini review article by Daubie et al. reviews used

methods for PST and discusses specifications that a routinely used

PST method should meet. They conclude that short turnaround

time, proper standardization, and easy-to-use technology in PST are

critical for phage therapy to become widely implemented. The

paper by Patpatia et al. presents a new, liquid-based PST method

using hydrogel as phage matrix, allowing phages to be aliquoted to

microtiter plate wells up to two months before the assay, thus

allowing faster measurement and shorter turnaround time for

the assay.

The last two papers in the Research Topic, a mini review by

Fujimoto and Uematsu and an original research article by Maimati

et al., discuss phage therapy from a slightly wider perspective. The

article by Fujimoto and Uematsu summarizes the research

addressing phage therapy against Clostridioides difficile infection

and discusses the difficulties in finding lytic C. difficile -specific

phages, the possibility of using phage-derived endolysins to control

C. difficile infection, and the potential of metagenomic data in the

identification of novel phage endolysins against non-culturable

(intestinal) bacteria. They conclude that the development of more

sophisticated methods for phage research will hopefully enable the

therapeutic use of phage endolysins against C. difficile in the near

future. The article by Maimati et al. is a bibliometric analysis of

phage therapy research over a 20-year period, from 2001 to 2021.

They show the power of bibliometric analysis in gathering data on

research trends and show how the emphasis on phage research has

shifted from basic research to clinical applications during the study

period. They also illustrate how bibliometric data can reveal

different emphases in science policy and research funding in
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different countries and speculate that it can even be used to

predict future research trends and hotspots.

We hope that the articles in this Research Topic will pave the

way for discussion about standardization and the directions needed

for future research to make phage therapy an available treatment

method for bacterial infections that are not treatable with chemical

antimicrobials alone.
Author contributions

SK: Writing – original draft. GR: Writing – review & editing.
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

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/fcimb.2022.1000721
https://doi.org/10.3389/fcimb.2022.1032052
https://doi.org/10.3389/fcimb.2022.1000721
https://doi.org/10.3389/fcimb.2022.1032052
https://doi.org/10.3389/fimmu.2022.1057892
https://doi.org/10.3389/fmicb.2022.1067803
https://doi.org/10.3389/fmicb.2022.1067803
https://doi.org/10.3389/fimmu.2022.1057892
https://doi.org/10.3389/fmicb.2022.1067803
https://doi.org/10.3389/fcimb.2024.1376386
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

	Editorial: Standards in personalized phage therapy: from phage collection to phage production
	Author contributions
	Conflict of interest
	Publisher’s note



<<
  /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


