What did we learn over the past
2 days?



Genetics 1s cool
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Genetics 1Is cool

e But you have to achieve impossible p values

* You have to replicate your findings in many,
many, many centers

« And you still need the biologists and
physiologists to provide disease relevance



Genetics 1Is cool

« NOD2 appears to be involved in Peyer’s patch
development

* [n the knock out
Increases in permeability
Increased bacterial translocation
Increased cell number in PPs
Increased numbers of ILFs
Increased IFNy, IL4, TNF in PP

? Role in protection against enteric organisms (Y pestis) and
genetic selection
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Genetics 1Is cool

« NOD2 mutations are associated with a higher
iIncidence of GVHD

« NOD2 mutations are associated with a poorer
prognosis in SB transplant

The effect on o defensins (as well as HBD5S) is
Indirect



Genetics 1Is cool

« NOD2 mutations are associated with a higher
iIncidence of GVHD

« NOD2 mutations are associated with a poorer
prognosis in SB transplant
The effect on a defensins (as well as HBD5) is indirect -

Stange Is wrong



Genetics 1Is cool

e Adiponectin mutations/polymorphisms in CD
patients
need greater numbers - Not ready for prime time

e Occludin, claudin 1, claudin 4, JAM 1
mutations/polymorphisms in CD patients
need greater numbers - Not ready for prime time



Genetics IS cool
(ultimate lesson)

 \Walit for the geneticists to do their thing - then
do genetic profiling to follow a phenotype or
physiological observation



Is there really a single pathogen
responsible for the development of IBD
- CD vs UC?



Is there really a single pathogen
responsible for the development of IBD
- CD vs UC?

e Subtractive hybridization vs viral chip - Is there really a
signal?
« Antimicrobial antibodies reflect defect in tolerance

rather than specific infection - selectivity may reflect
colonization vs. iImmunodominance

« MAP should be dead - no evidence for an iImmune
response against this organism in IBD patients
Immune response is hallmark of mycobacterial diseases



We have found the cure for
colitis

ln Mice



We have found the cure for
colitis

* Inhibit cholinergic nicotinic receptor

 ATN-161 (anti-a3VB3 peptide involved In
angiogenesis)

 ? Adiponectin

« ? LMP20 (TNF inhibitor) - no effect in

chronic DSS model - effects only seen at
low dose In acute DSS

e Galectin 1 homodimer - decreases IFNy and
iIncreases IL10 in anti-CD3 stimulated
PBMC



We have found the cure for
colitis

* Necatur - Hookworm-
Increases in IL5 and eosinophils in humans

Increasing evidence suggests the epidemiologic
associations are telling us that the modification of the
hygiene hypothesis may have some merit

Assess the plausibility of the cold chain hypothesis

Need to define mechanism of activation of peripheral
Immune system by systemic trafficking

Need to define antigens in helminths more rigorously
Need to show clear cause/effect

Effect of glycans may be the key in atopy, regulatory cell
activation and anti-cancer immunity



We have found the cure for
colitis

« MCH antagonists - decreased TNBS colitis iIn MCHR-
/- mice

« HSP 60 and HSP 70 - conserved across species and
bacteria - stress responses, anti-inflammatory. Why is
adding so little through the upper Gl tract so effective
In TNBS model when you have kgs of HSPs in the
colon?

* TLR cell permeable peptide targeting the
juxtamembrane highly charged PIP2 binding
seqguences -

Protects from septic shock - if given before the insult
effective in TNBS but TLR2 not 4 peptide



We have found the cure for
colitis

* Photodynamic therapy - induction of apoptosis In
activated CD4+ T cells Iin the inflamed mucosa -
dose effect

Maintenance of response

e [L22 - TH17 driven, increased in CD>>UC tissues.

Activates STAT3 but not ERK1/2 in innate cells preventing
activation of pro-inflammatory pathways (ERK1/2 mediated)

Decreased inflammation in TcRa -/- with increased MUC1,
MUC3 and MUC13.

Atsushi Mizoguchi makes neat slides



We have found the cure for
colitis

e Autologous vs allogeneic BMT for immune mediated
iInflammatory disorders

Data from many centers suggests that ti works for some but
not all such diseases

Suggest that this approach alters the immune repertoire -
this can and should be studied in detall

In Chicago the data are promising but the key question
remains as to whether this is related to the induction
regimen as opposed to the transplant itself

The Hawkey study will address this
Is it worth the potential increase in mortality
— Most of us believe that CD is not a fatal disease



So why do all of these agents
work so effectively?

* Are there common pathways?

Is the interplay of cell types in the mucosal
environment so critical that if you correct one you
correct them all?

But then why Is it that if we have a defect in one
pathway the default is to mucosal inflammation
(basically all of the mouse models)?



So why do all of these agents
work so effectively?
(ultimate lesson)

Mice are not men




The enteric nervous system Is
Important In intestinal inflammation



The enteric nervous system Is
Important in intestinal inflammation

* This was for John Bienenstock’s sake - | really
don’t believe it



The enteric nervous system Is
Important in intestinal inflammation

 Glial cell ablation leads to small bowel inflammation (T
Savidge - J Exp Med)

e SST Is anti-inflammatory - effective in the treatment of
IL10-/- model

 Enteric ganglia are depleted in active IBD (CD and UC)

* Vagatomy increases severity of DSS induced colitis but not
(indirectly inferred) in CD4 CD62L+ -->SCID transfer model

* Probiotics do not work through vagal innervation



The enteric nervous system Is
Important in intestinal inflammation

* Melanin concentrating hormone (MCH) makes
you fat, Is increased in active colitis, IS
produced by enteric nerves and its blockade
ameliorates TNBS colitis (without an effect on
weight)

* Increases in neuropeptides are associated with
post-inflammatory pain in diverticulitis



There are cell types that we
ignore that shouldn’t be



There are cell types that we
ignore that shouldn’t be

» Vascular endothelium and lymphatics

Role in lymphoid organogenesis

Literature suggesting that IBD is an ischemic disease
Lymphocytes and APCs have to get into the bowel to do
their dirty work

ATN 161 - induces decrease in vascular density associated
with decreases in IL6 and IL12 in the tissue

» Adiocytes -
creeping fat. Seen in CD but not other inflammatory
disorders - Why?
Adiponectin - PPARYy induced, anti-proliferative and IL10
Inducing
? Role of leptin in immunoregulation



STAGES OF PATHOLOGY

Normal colon IBD - thick colon transmural disease



There are cell types that are
Ignored that shouldn’t be

e Stromal cells -

They have to be there for a reason
source of TGFf in normal gut mucosa

* Reqgulatory cells that are not CD4+CD25+
FoxP3+
HSP60/70 - MICA/B restricted Tregs



Regulatory cells

CD4+

CDS+ Mouse
NK-T &
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Regulatory T cells

There are multiple types of Tregs -
all of them have been described In
conjunction with the gut

Th3
Trl
CD4+CD25+ FoxP3+
CD8+



We need markers for disease
specificity and activity

e CCFA RFA for biomarkers

e Genetic, serologic, radiologic and fecal

Development of designer chips (E coli, yeast, and
autoantigen)

Refinement of available markers (A12 better than
calprotectin)



Epithelial cells rule

* Involved In barrier function, innate and adaptive
Immunity in the GI tract. Must be the central
cell involved in the development of IBD.

? Role for mutations in the junctional complex
proteins

Permeabillity defects in IBD. Are they real?

— We need to develop better methods to characterize
defects in permeabillity



Epithelial cells by multiple pathways (innate and adaptive)
regulate mucosal immune responses






	What did we learn over the past 2 days?
	Genetics is cool
	Genetics is cool
	Genetics is cool
	Genetics is cool
	Genetics is cool
	Genetics is cool
	Genetics is cool
	Genetics is cool
	Genetics is cool�(ultimate lesson)
	Is there really a single pathogen responsible for the development of IBD - CD vs UC?
	Is there really a single pathogen responsible for the development of IBD - CD vs UC?
	We have found the cure for colitis
	We have found the cure for colitis
	We have found the cure for colitis
	We have found the cure for colitis
	We have found the cure for colitis
	We have found the cure for colitis
	So why do all of these agents work so effectively?
	So why do all of these agents work so effectively?�(ultimate lesson)
	The enteric nervous system is important in intestinal inflammation
	The enteric nervous system is important in intestinal inflammation
	The enteric nervous system is important in intestinal inflammation
	The enteric nervous system is important in intestinal inflammation
	There are cell types that we ignore that shouldn’t be
	There are cell types that we ignore that shouldn’t be
	STAGES OF PATHOLOGY
	There are cell types that are ignored that shouldn’t be
	Regulatory cells
	Regulatory T cells
	We need markers for disease specificity and activity
	Epithelial cells rule
	We love BMRP!!!


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 true
  /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 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /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 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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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


