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such combinations may be used for optimal HER2-directed
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Synopsis: Sluijter and colleagues report that intradermal
injection of combined CpG/GM-CSF at the primary
melanoma excision site prior to removal of sentinel lymph
nodes (SLN) led to recruitment of BDCA3þ conventional
dendritic cell (cDC) precursors from blood and enhanced
DC maturation with selective increase of SLN-resident
CLEC9A/BDCA3/CD141þ cDCs.
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CD73 expression as a biomarker for anti-PD-1 efficacy.
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Synopsis: Shiao and colleagues report that inhibiting either
macrophage recruitment by CSF-1/CSF-1R-blockade, or
macrophage polarization by IL4/13 neutralization, delayed
tumor regrowth after radiotherapy or chemotherapy,
demonstrating that macrophage antagonists improve
responses to cytotoxic therapies.
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Todd A. Triplett, Christopher G. Tucker,
Kendra C. Triplett, Zefora Alderman, Lihong Sun,
Leona E. Ling, Emmanuel T. Akporiaye, and
Andrew D. Weinberg
Synopsis: Triplett, Tucker, and colleagues show that
combination cancer therapy using an OX40 agonist and
TGFb receptor blockade depends in part on STAT3 signaling
by OX40-expressing T cells; this combination increases
intratumoral CD4 and CD8 T-cell functions, which are
dampened in the absence of STAT3 signaling.
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Zhijuan Qiu, Huakang Huang, Jeremy M. Grenier,
Oriana A. Perez, Henry M. Smilowitz, Barbara Adler,
and Kamal M. Khanna
Synopsis: Qiu and colleagues used cytomegalovirus (CMV)-
based prophylactic and therapeutic vaccines expressing
foreign or modified self-tumor antigens in a B16 lung
metastatic melanoma model and show that these vaccines
induced protective antitumor CD8þ T-cell responses even in
the presence of preexisting anti-CMV immunity.
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Michael Sch€afers, Bianca Altvater, Claudia Rossig,
Inga Gr€unewald, Eva Wardelmann, Gabriele K€ohler,
Dario Neri, Matthias Stelljes, and Wolfgang E. Berdel
Synopsis: Schliemann and colleagues report the use of
immunocytokine F16-IL2 in combination with low-dose
cytarabine in four patients with relapsed AML after
allogeneic hematopoietic stem-cell transplantation; antibody-
mediated delivery of IL2 to the AML stroma can activate
immune effector cells in the bone marrow of patients.

iv

Table of Contents



557 Systemic Agonistic Anti-CD40 Treatment of
Tumor-Bearing Mice Modulates Hepatic
Myeloid-Suppressive Cells and Causes
Immune-Mediated Liver Damage
Jos�e Medina-Echeverz, Chi Ma, Austin G. Duffy,
Tobias Eggert, Nga Hawk, David E. Kleiner,
Firouzeh Korangy, and Tim F. Greten
Synopsis: Medina-Echeverz and colleagues show that
agonistic anti-CD40 activates tumor-induced CD80þ and
CD40þ hepatic myeloid-derived suppressor cells (MDSC),
which cause ROS-mediated hepatotoxicity; these results are
recapitulated in human CD14þHLA�DRlow MDSCs, which
lose arginase expression and suppressor function in vitro.
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Olga Goloubeva, Stuart Wong, Shari Kronsberg,
Madhavi Nagilla, Lorna Silpino, Jonas de Souza,
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Synopsis: Taylor and colleagues studied patients with
recurrent or metastatic squamous cell carcinoma of the head
and neck treated with cetuximab and lenalidomide and
report that enhanced ex vivo antibody-dependent cellular
cytotoxicity and innate immunity best predicted clinical
responses.
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ABOUT THE MASTER

Vincenzo Cerundolo, MD, PhD, is the director of the United KingdomMedical Research
Council (MRC UK) Human Immunology Unit and professor of immunology at the
Weatherall Institute of Molecular Medicine, University of Oxford, UK. In the early 1990s
Dr. Cerundolo made key discoveries characterizing the cellular mechanisms involved in
the presentation of intracellular peptides toMHC class I–restricted T lymphocytes, which
have had a great impact on the field. In particular, he was instrumental in the
identification of genes within the MHC locus that are critical for the generation of
peptides presented by MHC class I molecules. Dr. Cerundolo described the first human
antigen processing-deficient cells, leading to the cloning and characterization of the
transporter associated with antigen-processing 1 and 2 (TAP1, TAP2) genes and the
identification of several families of TAP1/2-deficient patients with necrotizing
granulomatous skin lesions and small vessel vasculitis. He was the first to determine the
relationship between the length of peptides and their binding affinity to MHC class I
molecules, hence explaining the homogenous length of peptides isolated from MHC
class I molecules. He showed the proteasome-dependent processing of defined
melanoma antigenic proteins into epitopes for antitumor T cells and thus the direct role
of immunoproteasomes in cross-presentation of exogenous proteins.

Dr. Cerundolo demonstrated how the length and saturation of lipid antigens
contained within the CD1d binding site modulate their affinity of binding to invariant
NKT cells (iNKT cells), hence explaining how lipid-specific lymphocytes are capable of
recognizing both the group head and the length of lipid antigens, ensuring greater
specificity of antigen recognition. His seminal findings on the processing and
presentation of peptide and lipid antigens made fundamental advances to the field of
antigen presentation to MHC class I–restricted T cells and CD1d-restricted iNKT cells.
His demonstration that iNKT cells enhance both antigen-specific antibody and T-cell
responses has had a major influence on the development of new vaccines and has
opened up new therapeutic strategies to enhance immune responses against cancer and
infectious pathogens.

Dr. Cerundolo was born in Lecce, Italy. He was a graduate in medicine and completed
his PhD in immunology at the University of Padua, Italy, where he also received training
in clinical and experimental oncology. He moved to the UK as an EMBO Fellow in 1988
to work with Professor Alain Townsend. Dr. Cerundolo was appointed professor of
immunology at the University of Oxford in 2000, director of the MRC Human
Immunology Unit in 2010, and head of the Investigative Medicine Division of the
Radcliffe Department of Medicine in 2012. Dr. Cerundolo enjoys running and is a
member of one of theOxford Road Runner Clubs. He is a fellow ofMertonCollege at the
University of Oxford, the Academy of Medical Sciences, UK, and the Royal College of
Pathologists, and is the Batsheva Fellow of the Israeli Academy of Medical Sciences. He
serves on the scientific advisory boards of numerous institutions and charitable
organizations, and on the editorial boards of leading peer-reviewed journals.

Current research in the Cerundolo laboratory focuses on gaining a better
understanding of the mechanisms that control the cell–cell interplay required for
optimal expansion and activation of tumor-specific T-cell populations, and to apply this
knowledge to the development of better treatment strategies in cancer patients.

ABOUT THE COVER

Invariant natural killer T (iNKT) cells are a unique population of T lymphocytes that lies
at the interface between the innate and adaptive immune systems, and they are
important mediators of immune responses and tumor surveillance. iNKT cells can
recognize endogenous lipids presented by CD1d molecules on tumor cells and release
Perforin and Granzyme B to lyse tumor cells directly. In the absence of CD1d expression
on tumor cells, iNKT cells may become activated in response to CD1d-expressing or Toll-
like receptor (TLR)-activated antigen-presenting cells (APC). The bidirectional activation
of iNKT cells and APCs promotes the activation of NK-cell and tumor-specific T-cell
responses, thereby mediating tumor-cell killing indirectly. This figure was created by
Rosanna M. McEwen-Smith of the Weatherall Institute of Molecular Medicine and the
University of Oxford. For details, see the Masters of Immunology article by Cerundolo
and colleagues that begins on page 425 of this issue.

vi

Table of Contents



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /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 false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 0
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /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 200
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /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 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 900
  /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 <<
    /ENU ([Based on '[High Quality Print]'] 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.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides true
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        18
        18
        18
        18
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 18
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /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 [600 600]
  /PageSize [792.000 1224.000]
>> setpagedevice


