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Figure 1: Structure of selected retinoids. 
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trans cis 

Figure 2. RA-mediated gene transcription via RAR/RXR binding to RARE.
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Figure 3. Primary (yellow) and secondary (blue) lymphoid organs of the immune system. 

Adapted from (44). 
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Figure 4. B cell development. Adapted from (47). 
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Figure 5. TLR9 signaling. Modified from (84). 
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Figure 6. Autophagy. Modified from (167). 

Early endosome 

Multivesicular body 

Late endosome 

Lysosome 

Autolysosome 

Phagophore Autophagosome 

Amphisome 



20 
 



21 
 

trans



22 
 



23 
 



24 
 



25 
 



26 
 



27 
 



28 
 



29 
 



30 
 



31 
 

in vivo



32 
 

in vitro

in vivo

in vitro

in vivo

in vitro Staphylococcus aureus

trans 

cis

trans

trans

trans



33 
 



34 
 



35 
 

ULK1



36 
 



37 
 

et al



38 
 



39 
 



40 
 

Atg5 et al.

 in vivo in vitro et al.

Atg5



41 
 

ULK1



42 
 

cis cis

-trans cis

trans 



43 
 

in 

vitro

in vivo 



44 
 



45 
 

IRF4 XBP1 Blimp1

Vice versa

ULK1



46 
 

  

FASEB J.

Nutr. Rev.

Nat. Rev. Genet.

J. Neurobiol.

Physiol Rev.

FASEB J.

N. Engl. J. Med.

J. 

Nutr.

Annu. Rev. Nutr.

Br. Med. J. (Clin. Res. Ed)



47 
 

N. Engl. J. Med.

N. Engl. J. Med.

Ann. Intern. 

Med.

Toxicology

Am. J. Clin. Nutr.

Annu. Rev. Nutr.

J. Biol. Chem.

Proc. Nutr. 

Soc.

Biochemistry

Biochem. J.

J. Lipid Res.



48 
 

Science

J. Nutr.

Int. Rev. Cell Mol. Biol.

FASEB J.

Proc. Natl. Acad. Sci. U. S. A

J. Chromatogr. B Biomed. Sci. 

Appl.

J. Lipid Res.

Cell

Gene

FASEB J.



49 
 

Mol. Aspects Med.

J. Nutr. Biochem.

Cell

Cell

EMBO J.

J. Biol. Chem.

Biochemistry

J. Biol. Chem.

Nature

Blood



50 
 

Biochem. Biophys. Res. Commun.

Nat. Rev. Immunol.

Semin. Immunol.

Blood

Cell

Nature

Nat. Rev. Immunol.

J. Virol.

Adv. Exp. Med. Biol.

Blood



51 
 

Semin. Immunol.

Immunol. Rev.

Cytokine Growth Factor Rev.

Cell Mol. 

Life Sci.

J. Immunol.

J. Immunol.

Nat. Rev. Immunol.

Immunology

Nat. Immunol.

J. Immunol.

J. Exp. Med.



52 
 

J. Exp. Med.

J. Exp. Med.

Immunol. Rev.

Immunol. Today

Semin. Immunol.

Adv. Immunol.

Science

J. Immunol.

J. Exp. 

Med.

Eur. J. Immunol.

Cell Regul.



53 
 

Mod. Pathol.

Eur. J. Immunol.

J. Cell Biol.

Immunity.

Eur. J. Immunol.

Mol. Biol. Evol.

Adv. Exp. Med. Biol.

Hum. Immunol.

Cell Death. Differ.

Blood



54 
 

Semin. Immunol.

Nature

FEBS Lett.

Nature

Science

Immunity.

Autophagy.

J. Immunol.

J. 

Leukoc. Biol.

J. Immunol.



55 
 

Clin. Immunol.

Eur. J. Immunol.

J. Exp. Med.

J. Exp. Med.

J. Immunol.

J. Mol. Biol.

J. Immunol.

Nat. Immunol.



56 
 

Arterioscler. Thromb. Vasc. Biol.

Int. J. Cardiol.

Arthritis Rheum.

Clin. Dev. Immunol.

Arthritis Rheum.

Br. Med. J.

BMJ

Nature



57 
 

Annu. Rev. Nutr.

J. Leukoc. Biol.

J. Exp. Med.

Eur. J. Immunol.

J. Exp. Med.

J. Immunol.

Immunity.

Science



58 
 

Mucosal. Immunol.

J. Exp. Med.

Int. Immunol.

Nat. Immunol.

Toxicol. Lett.

J. Biol. Chem.

J. Leukoc. Biol.

J. 

Immunol.



59 
 

J. Immunol.

Int. Immunol.

Mol. Cell Endocrinol.

J. Exp. Med.

J. Exp. Med.

Nat. Immunol.

J. Immunol.

J. Immunol.



60 
 

Semin. Immunol.

Science

J. Immunol.

Nat. Rev. Immunol.

Nat. Immunol.

Immunol. Rev.

Nature

Immunity.

Cell



61 
 

Science

Eur. J. Immunol.

Semin. Immunol.

Immunity.

J. Biol. Chem.

Blood

Proc. Natl. Acad. Sci. U. S. A

Cell Immunol.

Blood



62 
 

J. Immunol.

Inflamm. Res.

Int. Immunopharmacol.

Eukaryot. 

Cell

Curr. Top. Dev. Biol.

Nat. Cell Biol.

Nat. Rev. Mol. Cell Biol.

Cell

Nature

Dev. Cell

Curr. Allergy Asthma Rep.



63 
 

Nat. Rev. Immunol.

Immunology

FEBS Lett.

Annu. Rev. Cell Dev. Biol.

Autophagy.

Nature

Mol. Cell 

Biol.

Autophagy.

Nat. Cell Biol.

Mol. Biol. Cell

Mol. Biol. Cell



64 
 

Semin. Cell Dev. Biol.

Mol. Biol. Cell

Dev. Cell

Nat. Cell Biol.

J. Cell Sci.

et al

Autophagy.

J. Cell Biol.

J. Cell Biol.

J. Cell Biol.

Mol. Biol. Cell



65 
 

J. Biol. Chem.

Autophagy.

PLoS. One.

Nat. Cell Biol.

Nat. Cell Biol.

Proc. Natl. Acad. Sci. U. S. A

Blood

Autophagy.

Autophagy.



66 
 

Antioxid. Redox. Signal.

EMBO J.

Cell Microbiol.

Nature

Immunity.

Autophagy.

J. Exp. Med.

J. Immunol.

J. Exp. Med.



67 
 

Autophagy.

J. Immunol.

Science

Nature

Immunity.

Eur. J. Immunol.

Proc. Natl. Acad. Sci. U. S. A

J. Immunol.



68 
 

Autophagy.

Immunity.

Immunity.

Mol. Cell Proteomics.

Nat. Rev. Mol. Cell Biol.

Nat. Immunol.

Autophagy.

J. Immunol.

N. Engl. J. Med.



69 
 

Neurology

Lancet

Annu. Rev. Neurosci.

Brain

Neurology

Autoimmun. Rev.

BMC. Neurol.

Neuroepidemiology

Eur. J. Neurol.



70 
 

Biomed. Res. Int.

Nutr. Neurosci.

Mult. Scler. 

J. Neurosci. Rural. 

Pract.

Acta Med. Iran

CNS. Drugs

Ann. Neurol.



71 
 

Ann. Neurol.

Ann. Neurol.

Neurology

Annu. Rev. Pathol.

N. Engl. J. Med.

Neurol. Clin.

Eur. J. Immunol.

J. 

Immunol.

J. Immunol.



72 
 

J. Immunol.

Neurobiol. Dis.

Brain

J. Cereb. Blood Flow Metab

FEBS Lett.

Crit Rev. Immunol.

Arch. Neurol.

Ann. Neurol.

J. Neuroimmunol.



73 
 

J. 

Immunol.

Brain

Ann. Neurol.

Science

Neurology

Ann. Neurol.

J. Immunol.

J. Neuroimmunol.



74 
 

J. Neuroimmunol.

Ann. Neurol.

Autoimmunity

Nat. Immunol.

Neurology

CNS. Drugs

CNS. Drugs

Lancet Neurol.

PLoS. One.



75 
 

Cochrane. Database. Syst. Rev.

Eur. J. Immunol.

Immunol. Today

Nucleic Acids Res.

Eur. J. Immunol.

Nutr. Rev.

J. Exp. Med.

Cancer Res.

Clin. Pharmacokinet.

Proc. Natl. Acad. Sci. U. S. A



76 
 

Mol. 

Cell Biol.

J. Immunol. Methods

Eur. J. Cancer

J. 

Immunol. Methods

J. Immunol. Methods

J. Invest Dermatol.

J. Immunol. Methods

J. Biol. Chem.

Methods Mol. Biol.

J. Biol. Chem.



77 
 

EMBO J.

J. Immunol.

Methods

Annu. Rev. Immunol.

Semin. Immunol.

Vitam. Horm.

Vitam. Horm.

J. Immunol.

Submitted for publication

Curr. Opin. Immunol.



78 
 

J. Exp. Med.

Immunol. Lett.

J. Immunol.

Ann. Rheum. Dis.

J. Clin. Invest

Genes 

Dev.

Neurology

J. Clin. Invest



79 
 

Ann. Neurol.

Nat. Med.

Ann. Neurol.

Int. MS J.

Mult. Scler.

Br. J. Dermatol.

Australas. J. Dermatol.

Neuroimmunomodulation.

Arch. Neurol.



80 
 

Expert. Rev. Vaccines.

J. Immunol.

J. Autoimmun.

Eur. J. Clin. Invest







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Black & White)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 true
  /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 true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /NOR <>
  >>
  /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
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


