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Targeting New Players Offers us Novel Strategic Approaches but
may also Lead us to Labyrinth in Highly Integrated Networks for

Gene Regulation
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RNA is used not only as translation signal
message of nucleotide sequence coded in DNA to
amino acid sequence in protein, but also for various
other functions, such as transfer RNAs for protein
biosynthesis or regulatory RNAs involved in
expression of other genes. Most recently, a small RNA
of some 22-nucleotides length was identified in 2001
as microRNA (miRNA) that modifies activity of
messenger RNA, seemingly as siRNAs to regulate post
transcriptional regulation of various gene
expression'. miRNA was found not only in cells but
also in extracellular microvesicles such as those in
blood plasma, and became to be believed to play a role
in intercellular communication®. Many miRNAs were
suggested to be involved in expression of the genes
related to cholesterol metabolism or atherosclerosis,
such as miRNA-15a, 16, 20b, 21, 21-3p, 25, 26, 26b,
27a, 27b, 28-3b, 30c, 33, 34, 34a, 92a, 96, 106, 122,
125a, 126, 128, 130b, 130a, 144, 148a, 155, 185,
210, 221, 222, 223, 423, 455, 758 7. Some of these
are proposed as candidates for biomarkers and others
are argued for as targets of therapeutic approaches to
treat or prevent atherosclerotic vascular diseases.
However, the findings are still mostly observational
and descriptive and many of them are not highly
specific. Hence, the more the miRNA and their target
genes are identified and the reactions are understood,
the more we encounter puzzling, enigmatizing and
confusing of multifactorial networks for gene
regulation. Can we find any specific switch to
manipulate the network to reach desirable outcome?
Gene regulation network is so much integrated and
complicated that we end up with totally unexpected
results on many occasions.

In this issue of the Journal of Atherosclerosis and
Thrombosis, Lu and her colleagues report association
of another miRNA with atherosclerosis, miRNA-
320b® known for its link to cancer and inflammation.
It was highly expressed in the peripheral blood
monocytes of the patients with coronary artery
disease. This miRNA suppressed “cholesterol efflux”
in in wvitro cell culture system by targeting ATP
binding cassette transporter A1/G1 (ABCA1/G1) and
also endonuclease-exonuclease-phosphatase family
domain containing 1 (EEPDI), which had recently
been reported to be associated with LXR/ABCALI
pathway?. It also reduced ABCA1/G1 and EEPDI1
expression in apolipoprotein E-knockout mice and
increased atherosclerotic vascular lesions as well as
NF-«kB and pro-inflammatory cytokines in
macrophages.

These are certainly new discoveries for
atherogenic development mechanism. It is of course
very important to expand and accumulate our findings
in this newly established and rapidly developing field.
However, what do we do with these findings? We
perhaps know only a part of the gene regulation
network by miRNA 320b as anything else. Although,
we accumulated huge amount of knowledge about
regulation of the genes and thereby found many
candidate targets to treat or prevent various disorders.
We do have a few compounds that were designed to
target regulation of gene expression and translated to
clinical use, but not many attempts to develop such
drugs have been successful, except for empirical
success of fibrate drugs, activators for PPARa. We
should work hard to find pharmacological/therapeutic
approach toward gene transcription/translation steps.
We need not to be too pessimistic but should not be
too optimistic either.

Address for correspondence: Shinji Yokoyama, Institute of Biological Functions, Chubu University, Kasugai, Aichi 487-8501, Japan.

E-mail: syokoyam@isc.chubu.ac.jp

Received: December 8, 2020  Accepted for publication: December 9, 2020

Copyright©2022 Japan Atherosclerosis Society

This article is distributed under the terms of the latest version of CC BY-NC-SA defined by the Creative Commons Attribution License.

148



Conflicts of Interest

None.

References

1) Lagos-Quintana M, Rauhut R, Lendeckel W, Tuschl T:
Identification of novel genes coding for small expressed
RNA:s. Science, 2001; 294: 853-858

2) Lau NC, Lim LP, Weinstein EG, Bartel DP: An abundant
class of tiny RNAs with probable regulatory roles in
Caenorhabditis elegans. Science, 2001; 294: 858-862

3) Lee RC, Ambros V: An extensive class of small RNAs in
Caenorhabditis elegans. Science, 2001; 294: 862-864

4) Ambros V: MicroRNAs: Tiny regulators with great
potential. Cell, 2001; 107: 823-826

5) Hunter MP, Ismail N, Zhang X, Aguda BD, Lee EJ, Yu L,

Xiao T, Schafer J, Lee ML, Schmittgen TD, Nana-Sinkam
S, Jarjoura D, Marsh CB: Detection of microRNA
expression in human peripheral blood microvesicles. PLoS
One, 2008; 3: 3694

6) Feinberg MW, Moore KJ: MicroRNA regulation of
atherosclerosis. Circ Res, 2016; 118: 703-720

7) Lu Y, Thavarajah T, Gu W, Cai J, Xu Q: Impact of
miRNA in atherosclerosis. Arterioscler Thromb Vasc Biol,
2018; 38: €159-e170

8) Lu X, Yang B, Wang L, Li H, Chen S, Lu X, Gu D:
MicroRNA-320b modulates cholesterol efflux and
atherosclerosis. ] Atheroscler Thromb, 2022; 29: 200-220

9) Nelson JK, Koenis DS, Scheij S, Cook EC, Moeton M,
Santos A, Lobaccaro JA, Baron S, Zelcer N: EEPD1 is a
novel LXR target gene in macrophages which regulates
ABC1 abundance and cholesterol efflux. Arterioscler
Thromb Vasc Biol, 2017; 37: 423-432

149




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 true
  /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 false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <>
    /CHT <>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /KOR <>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /JPN <>
  >>
  /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 <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /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 [595.000 842.000]
>> setpagedevice


