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•  Most(common(form(of(pancrea1c(
cancer(

•  Fourth(most(common(cause(of(
cancer(deaths(worldwide(

•  Five(year(survival(rate(of(only(6%(

•  Recurrent(muta1ons(in(coding(
regions(have(been(well(established(

Pancrea1c(ductal(adenocarcinoma(

Michael(Feigin(

David(Tuveson(



Regulatory(Genome(

•  Signaling(molecule((kinase/phosphatase)(

•  Transcrip1on(factor((repressor/ac1vator)(
•  Chroma1n(remodeler(



GeneFcentric(

•  Muta1ons(in(a:(
– Signaling(molecule((kinase/phosphatase)(

– Transcrip1on(factor((repressor/ac1vator)(
– Chroma1n(remodeler((PRC2)(

Muta1on(



NonFcoding(muta1ons(

•  Muta1ons(OUTSIDE(of(exons:(
– Promoter(regions(

– Enhancers/Insulators((TFBS,(DHS)(
–  Introns(

Muta1on(



CisFregulatory(regions(

•  ENCODE(FFF(Provides(transcrip1on(factor(binding(site((TFBS)(
peaks(for(121(“transcrip1on(factors”(

•  Not(all(of(these(proteins(are(actually(transcrip1on(factors(
•  DNA(binding(proteins(
•  Subunits(of(a(DNA(binding(protein(complex((SUZ12(~(PRC2)(



1)  Transcrip1on(factors((
regulatory(proteins((RPs)(

2)  Transcrip1on(factor(binding(sites(
cisFregulatory(regions((CRRs)(

3)  cisFregulatory(class(is(all(CRRs(that(
belong(to(any(given(RP.(

Key(Terms(



PACA:AU( PACA:CA(

308(pa1ents(with(WGS(and(clinical(data(
–  Simple(soma1c(muta1ons((SSMs)(

–  Matched(tumorFnormal(pairs(

(

96(pa1ents(with(expression(data(

(
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Gene(
Enrichment(
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Clustering(
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(2)(

GECCO(
(

1)  Common(variants(
2)  Overlap(CRRs(
3)  Recurrence(



Are(there(CRRs(with(recurrent(nonFcoding(muta1ons(in(PDAC?(





Do(recurrent(nonFcoding(muta1ons(affect(known(PDAC(
pathways?(

•  Three(homeobox(genes(implicated(in(PDAC(
–  PAX6(
–  HOXB2(
–  HOXB7(



GECCO(
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Are(nonFcoding(muta1ons(linked(to(differen1al(
gene(expression?((((Yes(

(3)(



Are(nonFcoding(muta1ons(linked(to(differen1al(
gene(expression?((((Yes(



GECCO(discovered(two(genes(with(previously(
uniden1fied(clinical(relevance(in(PDA((



Are(there(certain(regulatory(elements(that(are(
driving(disease(progression?(

(4)(



Normalized(muta1on(frequency(of(CRR(classes(



•  Some(RPs(have(known(expression(modula1on(
–  Strong(repressors((SUZ12,(CTBP2)(
–  Strong(ac1vators((BDP1,(BRF1)(

(
1)  Mean(expression(of(genes(flanking(a(CRR(class((μ+)(

2)  Mean(expression(of(genes(NOT(flanking(a(CRR(class((μF)(

3)  Ignore(genes(with(0(expression(in(>(90%(of(pa1ents(

Compu1ng(“expression(modula1on”(scores(

mean(log(μ+/μF))(across(all(96(pa1ents(
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CRR(class(muta1on(rates(sorted(by(ac1vator(score(
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Surprising(rela1onships(

•  Muta1ons(in(the(CRRs(of(strong(repressors(lie(
proximal(to(genes(involved(in(known(PDA(
pathways(

•  Muta1ons(in(the(CRRs(of(strong(ac(vators(lie(
proximal(to(genes(involved(in(chroma1n(
regula1on.(



Conclusion(
•  First(collec1on(of(NCMs(that(correlate(with(changes(
of(expression(in(PDA.(

•  NCMs(may(serve(as(a(novel(mechanism(to(drive(key(
PDA(tumorigenesis(pathways.(

•  Uncover(clinical(outcome(rela1onships(for(PTPRN2(
and(SLC12A8(–(never(implicated(previously(in(PDA.(

•  There(is(an(enrichment(for(NCMs(in(the(CRRs(of(
strong(ac1va1ng/repressing(RPs(and(ac1vator/
repressor(specific(pathway(dynamics.(



Acknowledgments(

Mike%Schatz%
Han$Fang$
James$Gurtowski$
Hayan$Lee$
Maria$Nattestad$
Srividya$Ramakrishnan$
Fritz$Sedlazeck$

John%and%Amy%Phelan%
Fellowship%

Committee%
Dick$McCombie$
Dave$Tuveson$
Zach$Lippman$

Collaborators%
Michael%Feigin%
Peter$Bailey$
Nicola$Waddel$
David$Chang$
Ekta$Khurana$
Sean$Grimmond$
Andrew$Biankin$


