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Study Goals

e Understand the

molecular makeup
of HNSCC patients

e |dentify molecular
subtypes within
the patient cohort

Ryan Orosco Quyen Nguyen
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Preface

Unpublished data, manuscript under review
Find me tomorrow at Poster #101

Reproducible analysis pipeline available soon:
github.com/theandygross/TCGA



Selection Criteria

Full molecular data as of January 15t Firehose
Run

Age under 85
No HPV detected
251 patient discovery cohort



Study Design

e Define a set of candidate biomarkers
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Study Design

Define a set of candidate biomarkers

ldentify biomarkers that stratify the patient

cohort with respect to outcomes
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Study Design

e Define a set of candidate biomarkers

* |dentify biomarkers that stratify the patient
cohort with respect to outcomes

* Look for associations among pairs of prognostic
biomarkers

Mut. WT +/- +/+
TP53 3p Arm

TP53met|
TP53" =

Poster #101



TP53—3p Event

 TP53 mutation and 3p deletion are highly co-
occurring

TP53mut |
TP53% | o |




TP53—3P Event

 TP53 mutation and 3p deletion are highly co-
occurring

Co-occurrence of

TP53/3p events
Cohort n Odds Ratio p
TCGA Discovery 251 6.3 10-4*
Recent TCGA Validation 111 79 104
* Bonferroni corrected for test space
3p+/- 3p+;’+
TP53mut|

TP53" —_—



TP53—3P Event

 TP53 mutation and 3p deletion are highly co-
occurring

 The adverse prognostic effect of TP53 is
mediated by 3p

O

Hazard Ratio (TP53-3p vs. Rest): 3.2 + 0.8

TP53mut | 0 1 2 3 4 5
TP5 3wt ] Years




Independent Validation

HPV (Real-time PCR)
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The mutational landscape of head and neck squamous cell carcinoma.
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Are we seeing an artifact of the relationship between

TP53 and Chromosomal Instability?



3p vs. Chromosomal Instability

3 | P < 0.001
. *
All Patients P |
(251 Patients) |

CIN

8 1 12515 2
Hazard Ratio

0670
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3p vs. Chromosomal Instability
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Can we see something similar in HPV+ patients?



3p and HPV

Bl integrated HPV B

Genomic DNA

Gene
Transcription

E2F transcription
Factor (Rb-bound)

pa3
djfgrddaunn * E2F
“'S l (unbound
F"}S ' m;-
ey (v
w
'i ,-J
loss of tumor cell eycle activation; |
suppression by p53 proliferation i

M. El Mzibri, et. al (2012). DOI: 10.5772/29279.



B

integrated HPV

4

E6 E7

pa3
degradation * l
FE )

. :;-. -{'J/‘
“NE A

loss of tumor
suppression by p53

B2

E2F transcription
Factor (Rb-bound)

3p and HPV

Genomic DNA 1 "D
Gene 0.8
Transcription _
=206
e
=
E2F w 0.4
{(unbsound)
0.2
cell eycle activation; 0_0

proliferation

M. El Mzibri, et. al (2012). DOI: 10.5772/29279.

HPV+




Does this generalize to other types of cancers?



Survival
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PanCancer Analysis
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Can we further stratify the cohort?



Secondary Prognostic Screen

e 179 patients with TP53 mutation and 3p loss

e Repeat feature construction / prognostic
screen



Secondary Prognostic Screen

e 179 patients with TP53 mutation and 3p loss

e Repeat feature construction / prognostic
screen

negative (72)
1p53-3p L y absent (103
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present (76) =
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Landscape of genomic copy number alterations in ESCC andoncogenic

MIR548K identified from significantly amplified region.
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But what is going on in patients without TP53-
3p¢



Secondary Association Screen

e Many redundant CNA linked by chromosomal instability
e Limit features to mutation events



Secondary Association Screen

e Many redundant CNA linked by chromosomal instability

 Limit features to mutation events

Co-occurrence of TP53-3p event and

Co-occurrence of TP53-3p event and

CASP8 mutation RAS Signaling Pathway' mutation
Cohort n # patients Odds Ratio p # patients Odds Ratio p
mutated mutated
TCGA Discovery 251 21 0.13 3x 103 23 0.11 4x 104
TP53-3p positive 179 6 6
TP53-3p negative 72 15 17




Secondary Association Screen

Many redundant CNA linked by chromosomal instability

Limit features to mutation events

Co-occurrence of TP53-3p event and

Co-occurrence of TP53-3p event and

CASP8 mutation RAS Signaling Pathway' mutation
Cohort n # patients Odds Ratio p # patients Odds Ratio p
mutated mutated
TCGA Discovery 251 21 0.13 3x 1073 23 0.11 4x 104
TP53-3p positive 179 6 6
TP53-3p negative 72 15 17
Recent TCGA Validation 111 19 0.052 2x10° 21 0.071 4x10°
TP53-3p positive 66 2 3
TP53-3p negative 45 17 18

t Biocarta SOS1 Mediated RAS Signaling Pathway (Reacome 524)

* Bonferroni corrected for test space of 120 gene and pathway mutation events



Conclusion

e TP53 mutation + 3p loss occurs in 70% of
HNSCC patients

e In TP53-3p patients mir-548k leads to worse
Prognosis

e In absence of TP53-3p CASP8 and RAS
signaling are important drivers
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