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Editorial on the Research Topic:

Lipids in host microbe interaction
Lipids are increasingly recognized as important players in host microbe interaction.

Host derived lipids comprise innate immune effector molecules with antimicrobial

activity (Porter et al., 2015; Fischer, 2020), lipids with proinflammatory action, and

lipids with anti-inflammatory pro-resolving function (Panigrahy et al., 2021), all of which

could be used to inspire novel drug design to combat infectious diseases or promote

normal microbiota. In some instances, microbes subvert host derived lipids to their own

advantages and interfering with host lipid metabolism may offer gateways to novel

approaches in controlling infectious diseases (Martıń-Acebes et al., 2016; Martıń-Acebes

et al., 2019). On the other hand, lipids play also important roles in microbial physiology

and a better understanding of their regulation and function in microbes can open distinct

approaches to novel antimicrobial drug design (Gallo-Ebert et al., 2014). In the context of

infection, the damage to the host is to a great deal founded in the inflammatory host

response to the microbes. However, infection is not the only cause of inflammation. For

example, the pathology of autoimmune diseases involves inflammation and can be linked

to an imbalance of pro- and anti-inflammatory lipid action (Das, 2022). Therefore,

manipulating lipids in non-infectious inflammatory diseases may also reveal novel

applications for infectious diseases (Serhan, 2017). Considering that blood levels of

metabolites reflect metabolite production and consumption in the periphery, it is not

surprising that overall lipid profiles in blood are affected by infection and inflammation

(Feingold and Grunfeld, 2022) and are considered as biomarkers and predictors of

patient outcome.

The six articles selected for this Research Topic examine various aspects of the

highlighted role of lipids in host microbe interaction. Mudgil summarizes the

antimicrobial role of lipids in the ocular environment with special attention given to

tears. The composition of the tear lipids, mainly contributed by the Meibomian gland, is

presented and compared to lipids found in other body sites and secretions. The

antimicrobial spectrum of the various tear lipid components organized by the various

lipid classes is detailed and possible modes of action including synergism with

antimicrobial peptides are discussed. This article gives an excellent comprehensive

review of host derived lipids with direct antimicrobial activities.

Disrupting lipid synthesis in pathogens may offer novel approaches for overcoming the

challenges posed by antimicrobial resistance. Zhou et al. set out to characterize substrate
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binding of the phosphatidylserine synthase Cho1, an enzyme linked

to virulence and found in multiple yeast species, including Candida

albicans. In this study, an alanine substitution mutagenesis

approach was taken to map and characterize residues in Cho1

that affect binding of the two known substrates, cytidyldiphosphate-

diacylglycerol (CDP-DAG) and serine. A critical residue was

identified that was required for serine binding. Candida albicans

strains expressing the corresponding Cho1mutant allele displayed a

slow growth phenotype. This now lays the framework for in vivo

studies aimed at determining how altering serine binding affects

virulence, while possibly spearheading novel drug discovery for new

anti-fungal therapeutics.

As much as host lipids affect microbes, microbial derived

lipids also affect the human host. Zhang et al. show in a rat

model the effect of orally administered bacterial rhamnolipids

obtained from Pseudomonas aeruginosa on lipid metabolism,

immune response, and gut microbiota. The authors found that

rhamnolipids reduced adipocytes at various body sites, reduced

triglycerides, low density lipoprotein cholesterol, and non-

esterified fatty acids in serum, while increasing high density

lipoprotein cholesterol, thus causing an overall healthy lipid

metabolic profi le. The serum concentrations of the

proinflammatory cytokines IL-1b, IL-6, and TNF-a were

statistically reduced by the rhamnolipids. Finally, the authors

also showed that the two rhamnolipids used significantly

increased the a-diversity of the colonic microbiota and

modulated the microbiota at the phylum and genus level in a

distinct manner. This study reveals that microbial derived lipids

play a role also in microbe – microbe interaction.

Alteration of host lipidmetabolismmay be also induced by viral

infections. Jin et al. examined changes in the blood lipid profile in

COVID-19 patients through two retrospective studies in the

Chinese population in the search of identifying risk factors that

are linked to poor outcome in COVID-19 patients. The authors

found that elevated levels of total cholesterol and low-density

lipoprotein cholesterol in both cohorts and triglyceride levels in

one cohort were linked to poorer outcomes. However, the authors

caution that organ dysfunction could contribute to the observed

alterations in the lipid profile associated with poor outcome since

markers of organ dysfunction positively correlated with lipid levels

in contrast to the inflammation marker C-reactive protein, which

negatively correlated with the lipid levels. This article proposes a

model for the bidirectional interaction between host lipid

metabolism and SARS-CoV2 and underlines the connection

between host derived lipids and viral infection.

Finally, two studies examining the relationship between

autoimmune disease and lipid levels in serum have been included

in this Research Topic to put attention to potential shared pathways

of lipid modulation in infectious diseases and non-infectious origin

of inflammation. This could pollinate novel therapeutic approaches

in each field. However, Wang et al. determined that there was no

causal relationship between blood lipids, specifically high density
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lipoprotein cholesterol, low density lipoprotein cholesterol,

triglycerides and total cholesterol, and the risk of systemic lupus

erythematosus, an autoimmune disease. The authors used

bidirectional two-sample Mendelian randomization and

regression-based multivariate Mendelian randomization on a data

set with single nucleotide polymorphisms from European

individuals. In contrast, Andersen and Vance, based on serum

concentrations, did find an association, though sex specific, between

serum lipids and antinuclear antibodies (ANA), a hallmark of

systemic lupus erythematosus and other autoimmune diseases,

using an US study population. They found that a higher

proportion of ANA+ women had high total cholesterol when

compared to ANA+ men and that elevated serum triglyceride

levels were less likely in ANA+ compared to ANA – individuals.

Furthermore, women who were taking statins were less likely to be

ANA+, which pushes forward the use of statins to reduce infectious

disease mediated inflammation.

In summary, this Research Topic provides new insight into

some of the many roles of lipids in host microbe interaction and

unveils that perhaps host-microbe interaction is a too simplistic

view of the complexity of “host-microbe-microbe” interactions.
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Martıń-Acebes, M. A., Vázquez-Calvo, Á, and Saiz, J. C. (2016). Lipids and
flaviviruses, present and future perspectives for the control of dengue, zika, and
West Nile viruses. Prog. Lipid Res. 64, 123–137. doi: 10.1016/j.plipres.2016.09.005

Panigrahy, D., Gilligan, M. M., Serhan, C. N., and Kashfi, K. (2021). Resolution
of inflammation: An organizing principle in biology and medicine. Pharmacol.
Ther. 227, 107879. doi: 10.1016/j.pharmthera.2021.107879

Porter, E., Ma, D. C., Alvarez, S., and Faull, K. F. (2015). Antimicrobial lipids:
Emerging effector molecules of innate host defense.World J. Immunol. 5 (2), 51–61.
doi: 10.5411/wji.v5.i2.51

Serhan, C. N. (2017). Treating inflammation and infection in the 21st century:
new hints from decoding resolution mediators and mechanisms. FASEB J. 31 (4),
1273–1288. doi: 10.1096/fj.201601222R
frontiersin.org

https://doi.org/10.1038/s41430-022-01173-8
https://doi.org/10.1038/s41430-022-01173-8
https://doi.org/10.3390/antibiotics9020075
https://doi.org/10.1128/AAC.01677-13
https://doi.org/10.3390/ph12020097
https://doi.org/10.1016/j.plipres.2016.09.005
https://doi.org/10.1016/j.pharmthera.2021.107879
https://doi.org/10.5411/wji.v5.i2.51
https://doi.org/10.1096/fj.201601222R
https://doi.org/10.3389/fcimb.2022.1002856
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

	Editorial: Lipids in host microbe interaction
	Author contributions
	Funding
	References



<<
  /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 /LeaveColorUnchanged
  /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 false
  /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 false
  /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 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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


