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Introduction

Precursor- Definition

A Criteria to define a precursor to invasive cancer:
A Must be associated with an increased risk of the cancer
A Resulting cancer arises from cells within the precursor
A Precursors differ from the normal tissue

A Precursors differ from the cancer

A A method should be available by which the precursor can be diagnosed

A Comparable morphology in humans and mouse models

WHO Classification of Tumours of

the Digestive System
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Introduction

Precursorof PDAC
A PancreatidntraepithelialNeoplasigPanIN
A IntraductalpapillarymucinousneoplasialPMN)
A MucinouscysticneoplasiaMCN)
A (AtypicalFlatLesiongAFI)



Pancreatidntraepithelial Neoplasia(PanIN

A Microscopic (<0.5cm) A Ductal epithelial proliferation ﬁ
A Flat or papillary A confined to the native pancreati
A Noninvasive ducts (4€mm)
A Arise in small intraor interlobular A appropriate setting
pancreatic ducts A no significantacinardifferentiation
A Number increases with age
A Male=Female Occur in several mouse models
A Head>Body/Tail (chemically induced and GEMM)

A Often multifocal
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Pathology of Genetically Engineered Mouse Models of
Pancreatic Exocrine Cancer: Consensus Report and
Recommendations

Ralph H. Hruban, M. Volkan Adsay, Jorge Albores-Saavedra, et al.

Cancer Rez 2006;668:05-106.




Pancreatidntraepithelial Neoplasia(PanIN

Noninvasiveepithelial proliferations within the smaller pancreatic ducts

PanIN1Aflat with uniform, tallcolumnar cells, basally locatedicleiand abundant
supranucleamucin nuclei small, basally located, round to oval

PanIN1Bmorphologically identical to PanIN1A, but with papillamnycropapillaryor
basallypseudostratifiedarchitecture
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Maitra et al. Mod Pathol2003

Commongeneticalterations:
A Telomereshortening
A Activatingpoint mutation of KRAS
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Pancreatidntraepithelial Neoplasia(PanIN

Noninvasiveepithelial proliferations within the smaller pancreatic ducts

PanIN1Aflat with uniform, tallcolumnar cells, basally locatedicleiand abundant
supranucleamucin nuclei small, basally located, round to oval

PanIN1Bmorphologically identical to PanIN1A, but with papiljlamycropapillaryor
basallypseudostratifiecarchitecture

PASreaction




Pancreatidntraepithelial Neoplasia(PanIN

Noninvasiveepithelial proliferations within the smaller pancreatic ducts

PanIN2 flat or papillary with some nuclear abnormalities (loss of polarity, nuclear
crowding, enlarged nuclgnseudostratificatioror hyperchromatisny, rarelymitoses
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Maitra et al. Mod Pathol2003

Commongeneticalterations:

A Telomereshortening

A Activatingpoint mutation of KRAS

A Inactivatingmutationsin p16/CDKN2




Pancreatidntraepithelial Neoplasia(PanIN

Noninvasiveepithelial proliferations within the smaller pancreatic ducts

PanIN2 flat or papillary with some nuclear abnormalities (loss of polarity, nuclear
crowding, enlarged nuclgnseudostratificatioror hyperchromatisny, rarelymitoses

Humansvs. mousemodels




Pancreatidntraepithelial Neoplasia(PanIN

Noninvasiveepithelial proliferations within the smaller pancreatic ducts

PanIN3:papillary ormicropapillary cribriform with loss of polarity, dystrophic goblet
cells, mitoses (normal/abnormal), nuclear irregularities, prominent (macro) nucleol;
GodzZRRAY 3 2FF¢ Ayid2 GKS fdzyYSys f dzYAyl!l f
membrane
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Maitra et al. Mod Pathol2003

Commongeneticalterations:

A Telomereshortening

A Activatingpoint mutation of KRAS

A Inactivatingmutationsin p16/CDKN2

A Inactivationof SMAD4, TP5and BRCA?2




Pancreatidntraepithelial Neoplasia(PanIN

Noninvasiveepithelial proliferations within the smaller pancreatic ducts

PanIN3 papillary ormicropapillary cribriform with loss of polarity, dystrophic goblet
cells, mitoses (normal/abnormal), nuclear irregularities, prominent (macro) nucleol;
GodzZRRAY 3 2FF¢ Ayid2 GKS fdzyYSys f dzYAyl!l f
membrane

Humansvs. mousemodels




HumanPanIN
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Pancreatidntraepithelial Neoplasia(PanIN

Noninvasiveepithelial proliferations within the smaller pancreatic ducts

Humansvs. mousemodels

Isdistinguishedrom IPMNby size(< A Appropriatesetting (confinedto native
1cm)andmorphology pancreaticducts < 1mm)

A oCancerizationiof ductscanmimic

PanIN




Pancreatidntraepithelial Neoplasia(PanIN

Noninvasiveepithelial proliferations within the smaller pancreatic ducts

Humansvs. mousemodels

Isdistinguishedrom IPMNby size(< A Appropriatesetting (confinedto native
1cm)andmorphology pancreaticducts < 1mm)
A oCancerizatiofiof ductscanmimic A Ductularinsularcomplexesshouldnot be
PanIN classifiedasPanINs




IPMN

Humansvs. mousemodels w

A Cysticpapillaryneoplasms

A Cysticstructures>1mm

A Papillarynoninvasiveepithelial
proliferationswith varyingdegreesof
cellularatypia

A Might resemblehuman IPMN

A Grossly visiblenucinproducing
epithelialneoplasm in main
pancreatic duct or one of its branches

A Papillaryarchitecture

Described in modgls with:

A QoncomitantSELINB & aAz2y 27
Kr&GlZD

A Additional deletion oSmadd4in Cre
Kra$12Pmodel



IPMN

Humansvs. mousemodels

A Cystigpapillaryneoplasms

A Grossly visiblenucinproducing A Cysticstructures>1mm
epithelialneoplasm in main A Papillarynoninvasiveepithelial
pancreatic duct or one of its branches proliferationswith varyingdegreesof

A Papillaryarchitecture cellularatypia

A Mlght resemblehuman IPMN
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Siveke et al, Cancé&ell2007



MCN

Humansvs. mousemodels w

A Mucin-producing epithelial cells A Cystic neoplasms with mucinous
associated with an ovariatype of epithelium
stroma A2 AGK RSy aiSe Latéaa N |
A Different degrees oéptihelialdysplasia A presence/absence of associated invas
A Stromaexpresses progesterone and carcinoma should be documented
estrogenreceptors andnhibin A Occurred after additionabmad4or
A Associated carcinoma in about 30% of Notch2deletion in KGnodel

MCN



Precursorof PDAC ilmousemodels

A Activation Inactivation

Cre recombinase
(defines cell lineage)
|I
B KrasG12D
+ Tgfo % + Smad4:;: +inik 4a/Arf/' +p5. 172H o p53'/'
+ Smad4 + Notch2
PanIN PanIN PanIN

\

IPMN-to-PDAC MCN-to-PDAC Poorly-differentiated Anaplastic Metastatic Well-differentiated
PanIN-to-PDAC PanIN-to-PDAC PanIN-to-PDAC PanIN-to-PDAC

Mazur, Siveke; Gut 2011



Acinarductal metaplasia(ADM)

A Metaplasia = Conversion or replacement of one differentiated cell type with another

A ADM:acinarcells undergo metaplasia to a ductal cell phenotype in a setting of acute
or chronic inflammation

A Occurrence of tubular complexes (TC) and mucinous tubular complexes (MLC)

N

Humansvs. mousemodels

A ADMprogressivelextendswith increasing
age(in Ptf1Cre;KrasG12Dmiceabout 77%
of whole pancreageplacedwith 36 weekg
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A Metaplasia = Conversion or replacement of one differentiated cell type with another
A ADM:acinarcells undergo metaplasia to a ductal cell phenotype in a setting of acute
or chronic inflammation
A Occurrence of tubular complexes (TC) and mucinous tubular complexes (MLC)
N

Humansvs. mousemodels

A ADMprogressivelextendswith increasing
age(in Ptf1-Cre;Kras!?P¢ miceabout 77%of
whole panc easrladwith\ 36 weeky
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Guerra et alCancelCell 2007
Heid et alGastroenterology011
Shi et alOncogene2013
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