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Molecular Markers Are and Will Continue to
Transform Our Ability to Understand Malignancies
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Biomarkers in Clinical Practice

S,
*Greatest impact will occur in areas of large clinical uncertainty

*Biomarkers can offer prognostic and predictive information
— Can help us decide who to treat (prognostic, overall risk)

— Can help us decide what to treat them with (predictive, how wiill
they respond to particular therapies)

*Barriers to Implementation
*Understanding of the evidence, technology and utilization

*Willingness to alter current work flow (in the clinic and
pathology lab)

Cost
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Outline and Objectives
T,

 Review clinically available tissue based biomarkers for
localized prostate cancer

 Use of Prognostic Biomarkers
e At Diagnosis
« After Treatment
* Predictive Biomarkers
 Radiation Sensitivity
« Androgen Response
 Genetics in Prostate Cancer (beyond the scope but
particularly important in advanced / metastatic disease)
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Clinically Available Tissue Based Biomarkers in

Localized Prostate Cancer (Focusing on Genomics)
T,

Multiplexed RT-PCR Assays FFPE Genome Wide RNA Profiling FFPE
Prolaris: CCP OncotypeDx Prostate (GPS) Decipher
Stromal SFRFE4
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Prolaris as a Prognostic Marker -- CCP

o Cell cycle abnormalities are common in
localized prostate cancer

« Ki-67 IHC has independent prognostic
significance after radiation (XRT) or
radical prostatectomy (RP) (Khor et al
JCO 2004, Tollefson et al Mayo Clin Proc
2014)

« Prolaris
« gRT-PCR

» 31 cell cycle genes normalized to 15 house
keeping genes

* Independently prognostic for progression to
BCR, Mets and PCSM
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Prolaris as a Prognostic Marker -- CCP
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OncotypeDX Prostate as a Prognostic Marker - GPS

« (gRT-PCR of 12 genes (derived from 732 genes which correlated with poor
oncologic outcome) and 5 housekeeping genes

Stromal EFBHGP:I ) ] ) ]
Response coLiai  ® Each 20-point increase (—IQR) in Genomic
Strumel Responsa Graup Score Prostate Score (GPS) equals ~2 fold risk of
KL adverse pathology (= 4+3 (=GG3) or pT3
e _SRDSAZ disease) at RP
ignaling
AZGPA ;
Androgen Signaling Group Seore. Indepeno!ent.ly prognostic of. adverse pathology,
p metastatic disease progression and death after
Cellular GSN radical prostatectomy
Organization G5TM2
TPM2
FLMNC .
.{:Ellulal Organization Group Score Klein et al Eur Urol 2014
Cullen et al Eur Urol 2014 <A
: Proliferation TPX2 Van Den Eeden et al Eur Urol 2018 TFX45 ) ) UROLOGY
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OncotypeDX Prostate as a Prognostic Marker - GPS

 Meta-analysis 732 patients (2 studies, UCSF, CPDR) for prediction of
favorable pathology (pT2 and GS 3+4=7 or less)
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OncotypeDX Prostate as a Prognostic Marker - GPS
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Decipher as a Prognhostic Marker -- GC

« 22 RNA expression based genomic
markers selected for their ability to
predict rapid metastasis after RP

 Outputs a Genomic Classifier (GC)
score that ranges from O to 1

 Validated independent prognostic
factor for BCR, Metastasis and PCSM

Cell Proliferation, Cell Structure, Immune System Cell Cycle Androgen-
Differentiation Adhesion, Motility Modulation Progression Signaling
CAMK2N1 ANO7 GLYATL1P4 NFIB ANO7
MYBPC1 EPPK1 S1PR4 NUSAP1 PCAT-32
PBX1 IQGAP3 TNFRSF19 ZWILCH UBE2C
THBS2 LASP1 TSBP
UBE2C MYBPC1
PCDH7
RABGAP1
Your Decipher Result — Genomic High Risk
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Genomic Classifier Validation

Initial validation of the Decipher metastasis signature in
219 high risk men s/p RP at the Mayo Clinic
Categorical cut-offs for “low”, “intermediate” and
“high” Decipher scores are associated with HR for
clinical metastasis on multi-variate analysis of 1, 2.4
(1.1-5.2) and 7.3 (3.5-15.1)

Independently predictive of PCSM as well (HR 1.8 per
0.1 unit increase) with Decipher high patients being 11
times more likely to die of prostate cancer compared to
low risk patients (p<0.001)

Caveat: a portion of this cohort underwent adjuvant
and salvage therapies

15
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Karnes et al J Urol 2013
Cooperberg et al Eur Urol,\2015
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Genomic Classifier Validation

Subsequent validation in 260 NCCN intermediate
and high risk men (99 with metastatic progression)
from Johns Hopkins
« “Natural History” cohort (no post-RP
treatment until the time of clinical
metastasis)

HR for clinical metastasis 1.5 (1.3-1.7) per 0.1 unit
increase in score on MVA (median score 0.34 IQR
0.22-0.52)

Similar results found in a third validation cohort

from Cleveland Clinic managed without adjuvant
radiation

In a combined cohort from Mayo, JHH, CCF and
Durham Vetrans high genomic score (>0.6) was
an independent predictor of PCSM on MVA
adjusting for CAPRA-S (HR 3.9 (Cl 2.4-6.3)

16

Orecipher<.45 p-valfue=0.007
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Use of Prognostic Biomarkers at
Diagnosis

Question 1: When To Treat?

Genomics for Men of Favorable Risk (NCCN VLR, LR,
Favorable Intermediate)

- ‘\
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Active Survelillance and Favorable Risk
Prostate Cancer

« Active surveillance (serial biopsy, serum

tests, exam, +/-imaging) is a valid » fz
treatment strategy for favorable risk men & o — e
« Relatively few men with very low or low risk® °°
prostate cancer will progress to die of their gj e
disease if immediate local therapy is % > 5 =
deferred (Bill-Axelson et al. NEJM 2014, 20 E..::_-_-'“""
Hamdy et al. NEJM 2016, Tosoian et al JCO Yleg —w——%——
2015) 7 | ‘ _ ' ‘
1990- 1995- 2000- 2005- 2010-
« Active surveillance should be considered in R A L JReeR Ees
very-low, low risk men and some favorable
intermediate risk men Cooperberg et al JAMA 2015

 Rates of progression are higher as clinical
risk increases

 Imaging / Genomic Testing can be

~
i : ; TEXAS /- {UROLOGY
considered to qualify candidates  1s SPEETArISTS



Very Low Risk men— Active Surveillance is Standard
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Jeffrey J. Tosoian et al. JCO 2015;33:3379-3385

19

Choice of Surveillance

* Increases mortality by
1.8 months while
increasing treatment
free interval by 6.4
years (Xia et al CCR
2012)

Serial PSAs, DRE, biopsy
Genomics may play a
marginal role

« Exception for
understudied populations

*  Young, AAM, +FamHx

* Possibly for aiding in decision
of intensity of follow up
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Low and Favorable Intermediate Risk Prostate
Cancer — Less Studied, Less Certainty

* Low risk prostate cancer is ~2.5x as
!lkely tO be reC_IaSS|f|ed to Z Grade Reclassification After 2 years
intermediate risk \

 11% reduction in rate of metastasis if
treated in SPCG-4 (reduction in PCSM
not significant) (Bill-Axelson NEJM
2014)

e —~2.5x Iincreased risk of metastasis at 10
years in ProtecT if initial treatment
deferred with many more progressing to — T - -
incurable disease (Hamdy NEJM 2016) Time (Years)

« Low risk AS patients are NOT indicative bo% o Vo otk
of low risk patients (8% > 4 cores for
AS, 49% = 4 cores for RP) (Tosoian et
al J Urol 2017)

-
o
1

HR (Low-risk vs Very-low-risk) = 2.4 (95% CI=1.9, 3.5)

©
®
1

=
o

o
IS

o
o

log rank-test chi-square= 0.008

Survival Free of Grade Reclassification

o
1

Low-risk

Alam R et al J Urol 2015

Can we use Genomics to better select LR/F-IR men for AS?
Does GG1 disease have metastatic potential? TEXIS\gELa’}\JﬁC;TLgGY



Genomic markers of aggressive disease in Gleason
Pattern 3 tissue from Prostatectomy specimens:
PTEN loss, 8p/LPL loss, 8g/MYC gain

Sampling of Gleason pattern 3 (G3)
tissue from prostatectomy specimens
harboring:

« -GS 3+3=6
e -GS 3+4=7
e -GS 4+3=7
. ) - — Gleason 6
Evaluation of: paat [P

+ -PTEN loss by IHC

Ei 6o | ™= Gleasona4s3
« -PTEN deletion by FISH BE 40-
« -LPL/8p loss by FISH -
e« -MYC/8q gain by FISH % e H
ﬁ 1

PTEN IHC PTEN FISH aprPL 8q/iMYC
loss del gam
TEXAS J,»...UROLOGY
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Genomic classifier for aggressive disease (Decipher
metastasis scores) are elevated in a small but not

insignificant proportion of pure GG1 tumors
e ———

2.5
Decipher pGS3+3  pGS 3+4  pGS 4+3 pGS8  pGSE-10
- - Low (<0.45) |269 (80%) 530 (66%) 249 (43%) 140 (31%) 110 (22%)
° T|Ssue Obta|ned from Int (0.45-0.60)| 43 (13%) 160 (20%) 140(24%) 111 (25%) 112 (23%)
2.0+ High (>0.60) | 25(7%) 117 (14%) 180 (33%) 196 (44%) 267 (55%)
prostatectomy specimens
with only GG1 disease: 154

e 43 (13%) had
intermediate risk genomic 101
classifier score

o 25 (7%) had high risk
genomic classifier score B .

Density

0.54

T T T T N
0.00 0.25 0.50 0.75 1.00

Decipher Score
CIpGS 3+300pGS 3+401pGS 4+300pGS 8C1pGS 9-10

i
TEXAS |- JUROLOGY
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Genomic patterns of high risk disease cluster
together and are found in —7%b6 of Favorable Risk

Patients
S

B GRID
— UCSF

1.0
05 1
L.mmmm mumﬁummmumumu QT XXV T O lJJIIIlIIllIIIJI[lIlIIIlIIIIIlIIIIIiiIIIIIIIIlI...“lI...“I-.-

Hallmark

Lowest AGR Low AGR High AGR Highest AGR
(UCSF n =176 (44%)) (UCSF n =124 (31%)) (UCSF n =72 (18%)) (UCSF n =28 (7%))

e 7% of the UCSF cohort clustered with higher risk patients from GRID, 4t quartile, of AGR
score of 18 prognostic pathways (Cooperberg AUA 2017)

» High GPS scores were found in 7% of active surveillance candidates and these men had a
- - - - «
higher risk of progression after treatment (Klein et al Eur Urol 2014). TEXASLYUROLOGY

e CCP scores >1 found in 8% of favorable risk men £Tosoian et al BJUI 2017) SPECIALISTS



Time to BCR for Categorical Decipher (190 NCCN low to
favorable intermediate risk patients)

UVA MVA
\Variable HR (95% CI) P-value AUC at 5 year HR (95% CI) P-value Opt AUC at 5 year
Age 0.996 (0.923-1.076) 0.920 0.58 (0.36-0.70) 1.022 (0.917-1.138) 0.695
PSA 1.294 (0.799-2.097) 0.294 0.75 (0.56-0.90) 1.252 (0.658-2.382) 0.494
% Positive Biopsy Cores 1.211 (0.886-1.655) 0.229 0.64 (0.52-0.79) 1.142 (0.776-1.680) 0.502
Biopsy Gleason 3+3 - - - - - -
Biopsy Gleason 3+4 0.752 (0.206-2.752) 0.667 0.59 (0.46-0.67) 0.708 (0.113-4.429) 0.712 0.73 (0.63-0.87)
Categorical Decipher (Low) -- - -
Categorical Decipher (Int) 3.557 (0.873-14.496) 0.077 3.195 (0.692-14.747) 0.137
Categorical Decipher (High) | 20.968 (4.537-96.915)  <0.001* 0.61 (0.36-0.76) | 16.967 (3.076-93.592) 0.001* 0.72 (0.62-0.86)
Clinical Variable MVA Model includes age, PSA, % positive biopsy cores and biopsy Gleason 3+4 vs. 3+3 and 4+3 or higher vs. 3+3.
Decipher MVA Model was adjusted by clinical variables.
PSA was on log2 scale.
Hazard ratios of the % positive biopsy cores and the Decipher were per 0.1 unit increased.

Loeb et al in Preparation

R
TEXAS [~ {UROLOGY
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Current Strategies for AS Qualification

12 Genes / 5 Controls

No Routine* )
NCCN VLR Additional IO » AC'Elve
Testing Surveillance _
*AAM, men with +FamHx, Young — Treatment
men are understudied

NCCN LR or GG1orGG2 | " g Genomics et

Favorable IR ctive

Considering SGG3 | e > Treatment Low Surveillance

AS —
Prolaris: CCP OncotypeDx Prostate (GPS) Decipher
Stromal SF;:;::
PROLARIS: Response COL1A1 -
Ce” CyCle Stromal Response Group Score 1_4 m|"|on
progression " P probes
(CCP) Score Signaling FAM 36T Genome
i . AZGP1 Wide

ratlo of 31 Androgen Signaling Group Score ( Od' d

. . coaing an
prorilfer?tl?g oM non coding
ggrr:; genes Cellular Organization GrchpL;cfre RNAS)

N
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Use of Prognostic Biomarkers at
Diagnosis

Question 2: What is the Ideal Intensity of
Treatment?

Genomics for Men Prioritized to Treatment (NCCN Int)

- ‘\
TEXAS . - {UROLOGY
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Intermediate Risk Prostate Cancer —
Multiple Treatment Options

 Multiple treatment options, large variance > Obs
: (<10 y LE)
of risk
« For men undergoing radiation based »  Brachy

therapy ADT improves progression free
survival even with dose escalation (Bolla et

| EBRT (+/-
- h fi
al JCO 2016) NCCN Int- ypofrac)
 For men undergoing radiation based Risk
> RP + PLND

therapy brachy-boost can improve local
control (Morris et al IJROBP 2016)
EBRT +

« For men with <20 years LE, oncological " ADT
control for RP vs RT based approaches may

.. ; ; ; EBRT +/-
be similar with RP having higher short term > ADT 4/-
morbidity Brachy
. . . A
« Subtotal gland therapies being mvestlgated TEXAS /. - {UROLOGY
7 SPECIALISTS
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ADT Improves Disease Free Survival for Intermediate Risk
Men Receiving RT (Bolla et al JCO 2016 EORTC 22991)

A
6 m O n t h S Of A DT " A Events/Patients HR and Cl for Biochemical DFS

RT Dose RT + AS RT HR (95% CI) (RT + AS : RT) Interaction Test
. a0
I l l =
I p roved B FS s 70 Gy 41101 66/100 058  (0.39100.86) —— P B17(df=2)
. . 5 ” 74 Gy 52/212 89/209 052 03710 0.73) ——
and clinical DFS 2 mo e 0w emwom  —m—
=
=
2
=

eve n W i t h d O S e :: . Total :;:fs::)n lz:;,;:ﬁn}s 053 (0.42 to 0.67)
escal ati O n to 0 Tz 3 a s Y:ms 7 8 8 10 1 1z 0.25 RTﬂiﬁAs 1.0 :._l: 4.0

° M No.of patients at risk: Troatment

o n better better
701 @08 9z aes 337 05 783 we 1@ w6 a2 % 3 W oniy
786 18 a1 aor 388 384 3a9 303 243 167 88 s0 7 1 AT+ AS Overall treatment effect: P<.001
y s 5
100
Events/Patients HR and Cl for Clinical DFS
= RT Dose RT + AS RT HR {95% CI) {RT + AS : RT) Interaction Test
80
£ 70 Gy 29/101 40/100 072 (04610 1.17) — P = 656 (df = 2)
3
. = oo 74 Gy 36/212 62/209 065 (0.431to 1.00) +
3
50/ atlents g 78 Gy 17197 31/100 051  (0.2810092) il
/ (0] 2 w
2
=<

30
20 Total 82/410 123/409 063 (0.48to 0.84)
Intermeailate o’ Gon
o 1 2 3 4 s ] 7 a 9 w1 Az 0.25 0.5 10 20 4.0
r I S Years RT+ AS RT

O M Mool patients st risk: Troatmant better better
725 W06 006 a7  aee a2 306 27 vea Wz &8 18 4 AT only
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Use of ADT with EBRT in Intermediate Risk Men

(B) g9 Intermediate-risk prostate cancer
Current use of ADT with EBRT in intermediate risk men is g 7
~35% 5
usﬂ 50
Despite level 1 evidence and guideline recommendations, Tg a0
current use of ADT with EBRT for high risk prostate cancer g
~75% E 20
10

HeSItanCy regardlng ADT: ¢ ?.00.4 ?00.5 200-6 200-7 700-3 mo-a 201-0 ?Dl-l 201-2
» Cognitive decline (Gonzalez et al JCO 2015, Nead et al JAMA c,y:tf,ae:;:m":rj?:,,M..w
OnCOI 2017) External beam radiotherapy = Radical prostatectonmy

High-risk prostate cancer

o
s ]

» Cardiovascular risk (O’Farrell et al JCO 2015)

» Sexual dysfunction, reduced energy, weight/fat gain

Decision regarding intensification of therapy (i.e. use
of ADT) should be made based on overall metastatic
risk (biological potential) of disease (Lester et al JNCI

2016) SRR RNy

2004 2005 2006 2007 2008 2009 2010 2011 2012
Year of treatment
Gray et al Eur Urol 2016 Cryotherapy  ~ Brachytherapy

External beam radiotherapy m Radical prostatectomy
E oEswa wr o B S

29 SPECIALISTS

Patients receiving ADT (%)



SUBSET ANALYSIS OF COMBINED BIOPSY COHORT (N=235) SHOWING
METASTASIS INCIDENCE RATE FOR UNFAVORABLE INTERMEDIATE NCCN
RISK PATIENTS

Risk based on Decipher Cumulative incidence

clinical assessment genomic risk of metastasis
(at S years)

= -

D -

— -

= -

o

L)

o 39%

-

— NCCN

g Unfavorable

[y Intermediate O

o T ENGISEA - ————————— - 1.7%

=] ~ - =
&= S~ Decipher Risk
Teal M - High
R Tl - Average
11% RN - Low
NCCN Low S~
Variables UVA MVA
Hazard Ratio (95% CI) p-value Hazard Ratio (95% CI) p-value
Biopsy Grade Group 1-2 Reference 1 Reference 1
Biopsy Grade Group 3 1.7 (0.6 — 5.3) 0.326 0.9 (0.3-3.2) 0.923
Log 2 PSA at First Line Treatment 0.8 (0.5-1.4) 0.368 1.2 (0.6 — 2.7) 0.546
Age at First line Treatment 1.1 (1.0-1.2) 0.012 1.1 (1.0-1.2) 0.065
Decipher Biopsy* 1.6 (1.2—-2.1) 0.001 1.5(1.1-2.1) 0.009
ICAAD 1 — OUROLOGY

: : SPECIALISTS
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Decipher Biopsy is a significant predictor of progression in
intermediate NCCN risk men treated by radiation alone (n=121)

Intermediate risk

Rate of BCF free rate

0.4

1.0

0.8

0.6

0.2

0.0

Log-rank p-value=0.00086
—— [0,0.45], n=85, 5 years Rate of BCF free rate=95%
- - (0.45,0.6], n=19, 5 years Rate of BCF free rate=89%
---- (0.6,1], n=17, 5 years Rate of BCF free rate=59%

MVA analysis to predict biochemical failure

after RT
NCCN Risk: Unfav 2.58 (0.95-
(ref: Fav) 7.03) O0les,
Intraductal
Carcinoma: (ref: 1.16 (0.41- 0.78
acinar 3.26) ]
adenocarcinoma)
Ei:lilpher: Han Andlet (@ 0.0015

12.28) i

(ref: low/int)

Decipher low risk (82% of men): 5 yr 95% biochemical-
free survival when treated with IMRT without any
hormone therapy vs. 59% for Decipher high risk (16% of

men)

=~
Bristow R et al., 2018 manuscript in preparation TEXAS /- {UROLOGY
Upiversity Health Network & Princess Margaret Hospital SPECIALISTS



How Physicians Can Use Prognostic Biomarkers in
the Unfavorable Intermediate (UF-1) Setting

RP+ePLND*

EBRT*+ADT #
+Brachy

NCCN UF-| :

Considering | wweees > Decipher®

Treatment Biopsy Brachy
Lo [N

EBRT*

RP+PLND

Subtotal/focal

*Extended template pelvic node dissection
*Hypofractionation can be considered
#Length of ADT can be adjusted based on risk

-Genomics may also be able to guide staging in UF-I risk men, use

. . . g . " f—«
of advanced imaging and treatment intensification in HR/VHR men TEXAs, {UROLOGY
32 SPECIALISTS



Use of Prognostic Biomarkers After
Treatment

Considerations for Adjuvant and Salvage
Radiation

Genomics for Men with Adverse Pathological Features
at RP

A
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Treatment Considerations after Radical
Prostatectomy

Considerations for Men with Adverse
Pathological Features (APF) after

Prostatectomy - Supported by level 1 evidence

= AUA, ASTRO and ASCO from three RCTs
Guidelines recommend
adjuvant radiotherapy for

- pT2 with positive margin or any pT3 « Biochemical recurrence

— Demonstrated reductions:

A Tl
Urological - Local recurrence

Associalion

= Clinical progression/metastasis
Guideline Statement 3. Physicians
should offer adjuvant radiotherapy to

patients with adverse pathologic e Use Of ART ShOUId be jUdiCiOUS

findings at prostatectomy including

seminal vesicle invasion, positive

surgical margins, or extraprostatic - Many men receiVEd NO benefit
extension because of demonstrated from the treatment (SWOG 8794)

reductions in biochemical recurrence,
local recurrence, and clinical ° .
progression. (Standard™; Evidence — Control arm - 89% metastasis free

SRR AT AT e e survival at 10 years

— ART arm - more toxicity/side-effects
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Treatment Considerations after Radical

Prostatectomy
S
H H "0 100 for trend <0.001
Professional Society Opinions o] ’
* The American Society of Clinical Oncology (ASCO) has also recently o]
announced its endorsement of guidelines from AUA and ASTRO. However, the g 60
endorsement panel highlighted a qualifying statement that: £ ol .
~ “Not all men who are candidates for adjuvant or salvage radiotherapy have the same 2] o
risk for recurrence or disease progression, and thus, not all men will derive the same 20
benefit from adjuvant radiotherapy.” (Freedland et al. Nov 2014, JCO) 10-
o 2007 2008 2010 2011

* However, Adjuvant radiation is under-utilized
- ~10% of men with adverse pathological features
, . Lo . Fig. 1 — Unadjusted patterns of practice within 6 mo of radical
— Level 1 evidence supporting early salvage radiation is not yet reported prostatectomy for patients with prostate cancer with adverse pathologic

features, by year.

Diagnosis year

* In the 2017 National Comprehensive Cancer Network (NCCN) prostate cancer
guidelines, NCCN noted the following: Sineshaw et al, Eur Urol 2015

bMen with clinically localized disease may consider the use of tumor-based molecular assays. Retrospective case
cohort studies have shown that molecular assays performed on biopsy or prostatectomy specimens provide
prognostic information independent of NCCN risk groups. These include, but are not limited to, likelihood
of death with conservative management, likelihood of biochemical progression after radical prostatectomy
or external beam therapy, and likelihood of developing metastasis after radical prostatectomy or salvage
radiotherapy. See Discussion section.

TEXAS [-{UROLOGY
SPECIALISTS



Meta-analysis of 855 patients from five cohorts shows Decipher is a

siﬁnifican’r Eredicior of metastasis across all clinical subﬁrouEs

Subgroup ' p-value

= ekl + Hazard ratio per 0.1 (10%

R T i EE increase) in Decipher score
Preoperative PSA (ng/mL)

<5 457 1.91 (1.29-2.85) —8——-1 0.001

5-10 277 1.42(1.19-1.7) = <0.001 . . e
o 57 147 (12672 e 001 * Decipher improved the ability

o A == L to predict the cumulative
— = LA =S oy incidence of metastases in

R Pty - P nearly all subgroups based on
et e tae = o001 clinicopathologic factors,

Present 359 1.42 (1.24-1.83) : =4 <0.001
Sominal Vesicle Invasion treatment factors, and

Absent 614 1.48 (1.27-1.72) = <0.001 .

Present 238 1.37 (1.15-1.64) = 0.001 demogr’apl‘”c factors
Lymph Node Invasion

Megative 805 1.45 (1.28-1.64) (= | <0.001

Positive 49 1.36 (1.06-1.76) —H— 0.016
Treatment Modality

Prostatectomy alone 421 1.47 (1.24-1.73) e <0.001

Adjuvant RT 140 1.86 (0.92-3.76) 0.085

Salvage RT 213 1.44 (1.18-1.74) —8— <0.001

Adjuvant ADT 44 1.52 (0.97-2.39) = 0.068

Salvage ADT 116 1.27 (1.02-1 58) —=— 0.035

ADT 160 1.33 (1.11-1.81) = | 0.002

Spratt et al., J Clin Onc 2017
0.5 08 : 1,2 2
, :

=7 29
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Prostate Cancer and Prostatic Diseases (2016), 1-6 @
© 2016 Macmillan Publishers Limited Al rights reserved 1365-7852/16

www.nature.com/pcan

_ Etiive -

Efficacy of post-operative radiation in a prostatectomy cohort
adjusted for clinical and genomic risk

AE Ross™'2, RB Den®'3, K Yousefi?, BJ Trock', J Tosoian', E Davicioni®, DJS Thompson®, V Choeurng?, Z Haddad?, PT Tran®, EJ TrabulsiZ,
LG Gomella?, €D Lallas?, F Abdollah®, FY Feng’, EA Klein®, AP Dicker?, SJ Freedland®'®, RJ Karnes'' and EM Schaeffer'?

CAPRA-S 0-5 CAPRA-S 6-12
100-
n=269 n=153
Metastasized=9 Metastasized=28
80-

Clinical-genomic

high risk:

» Earlier RT better
than late or never.

« Minimal difference in

survival between late
salvage and observation

Clinical-genomic 602
low risk:
* No difference in 10 40-

yr metastasis . /

between treatment i

and observation : 5% =

00 UZ5 0.50 075 1.00 0.00 025 050 0.75 1.

50~

10-Year Risk of Metastasis

)

o=
L=}

Decipher Score
= ART = MRD-SRT = SRT = No RT

‘F.',\7
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Patients with >2 risk factors benefit from adjuvant
radiation (NNT 3)
B R TS Rk Faclors s

1.00- 1.00
o [n'
© —NO © - NO
[S) —YES o -—=YES
@© 0.75- @© 0.75+
=] o
c -
<%} [<F]
_-g p=o018 -g p = 0.012
2 0.50 - = 0.50
@ @
= =
® 025- ® 025-
o } =1
S £
S — S
O 0,00 rrmm—p R ©  0o00-
T T T T T T T T T T T T T T T T T T T T T T
0 12 24 36 48 60 72 84 96 108 120 0 12 24 36 48 60 72 84 96 108 120
Time from RP (months) Time from RP (months)
YES 89 86 a5 a2 75 67 60 49 37 27 23 YES 23 21 21 19 17 14 12 9 8 7 7
NO 297 201 286 276 264 241 21 186 164 137 114 NO 103 0 a8 7o L] 63 55 36 34 26 22
(a) Numbers at risk (b) Numbers at risk
Follow-up time Follow-up time
<2 RISK FACTORS (FU) (years) Clinical recurrence rate (95% CI) =2 RISK FACTORS (FU) (years) Clinical recurrence rate (95% Cl)
Median (Q1-Q3) Median (Q1-Q3)
Group n{%) FU in censored 60 months 120 months n{%) FU in censored 60 months 120 months
no ART |297 (77%) 8.7 (5.2-11.4) 2.8 (0.9-4.7) 9.3 (5.0-13.4) no ART |103 (82%) 6.7 (5.0-10.0) 27.4 (18.0-35.8) 42.1 (28.3-53.2)
ART 89 (23%) 7.4 (5-10.1) 0.0 (0.0-0.0) 3.5(0.0-8.2) ART 23 (18%) 6.1 (4.5-12.5) 10.1 (0.0-22.4) 10.1 (0.0-22.4) -
-Risk Factors: pT3b/T4, GG4-5, pLN+, Decipher GC>0.6 A
TEXAS |- {UROLOGY

(Dalela et al JCO 2017) SPECIALISTS



Potential use of Genomics (Decipher) in the Post-
Op Setting

Post-Op Prostate Cancer Pathway . e
Fully i: /
Informed - _é =
Discuss Decision oen e em e e e o
Cl Pathology, Making i
4 saw?r Order = Regarding
: Adjuvant
Decipher® e .

Continued R
Monitoring -

Patients with undetectable PSA and 2 or more risk
features may be prioritized to adjuvant therapy

- GC=0.6
< pT3b

= pN1

« GS8-10

NNT with adjuvant to prevent metastasis is 3 (Dalela et al
JCO 2017)

-Genomics may also be able to guide intensification of adjuvant therapy
and salvage therapies (i.e. +/- ADT, dense ADT) (Shipley et al NEJM 2017, TEXAST:\.{UROLOGY
Spratt et al Eur Urol 2017) 2 SPECIALISTS
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Most Therapeutics in Prostate Cancer are

Biological
S,
Mechanical Biological
= Surgery = Radiation
= Ablative therapies = Hormone deprivation

= Chemotherapy

= Immunotherapy

» Response to biology based therapeutics is highly dependent on the molecular
make up of the tumor

» Genomics can guide therapeutic choices

TEXAS | {UROLOGY
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Generation of Clinical Grade Predictive Biomarkers
on the Decipher Platform

GENOME

ARCHIVED GENETIC GENECHIP
FFPE TISSUE MATERIAL TECHNOLOGY ANALYSIS
Signaling Biological Genomic Treatment Genomic Immune
subtypes risk response instability response
K (1]

Y

*Expansive platform provides tremendous flexibility
*Discovery of cancer biology
*Development and refinement of prognostic signatures
*Development of predictive signatures for treatment response

42

GRID prospective Decipher Blopsy and RP Patients (n=7,826) : Clustered Drug Response Scores

Al

g

gi_ﬂlh’:(k )
et

[ |
i

L
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Generation of Clinical Grade Predictive Biomarkers
on the Decipher Platform

Development and validation of a 24-gene predictor of > ®
response to postoperative radiotherapy in prostate cancer: )

a matched, retrospective analysis

Shuang GZhao*, SLaura Chang®, Daniel E Spratt, Nicholas Erho, Menggang Yu, Hussam Al-Deen Ashab, Mohammed Alshalalfa, Corey Speers,
Scott A Tomlins, Elai Davicioni Adam P Didker, Peter R Carroll, Matthew R Cooperberg, Stephen ] Freedand, R)effrey Karnes, Ashley E Ross,
Edward M Schaeffer, Robert B Den, Paul L Nguyent, Felix Y Fengf

Summary
Background Postoperative radiotherapy has an important role in the treatment of prostate cancer, but personalised tanceroncar 2016

patient selection could improve outcomes and spare unnecessary toxicity. We aimed to develop and validate a gene  pusisned oriine
expression signature to predict which patients would benefit most from postoperative radiotherapy. October 12, 2016

httn:fidx dol om/10 1016/
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Development of a Radiation Response Sighature
(PORTOS)

Original Training Cohort DNA Damage & Radiation Response Gene Lists

n=545 + Gene Set Enrichment Analysis
Studies induded + Amundson: y Radiation Resist
MCl (n=545) Response, Poor Survival

¢ Ghandhi: Bystander, Direct Irradiation

Match two v * Smirnov: Response to IR 2HR, 6HR
+ Warters: Response to 5GY IR, Response to
arm (RTx vs pre IR Skin
no RTX) IIT:‘JS.-no RT=08  Ihou: Cell Cycle Genes in IR Response 2HR,
. 6HR, 24HR
discove ry — + Gene Ontology
" + Cellular Response to DNA Damage
+ Response to lonizing Radiation
+ Calculate signi of the interacti + Response to Radiation

between each gene and treatment

+Rank gene list by Cox UVA interaction p-value Original Validation Cohort

n=840 Match two arm

v Studies included
Bootstrapped Refinement M(IIE::!?;]{?;:{:&SS} (RTX VS no RTX)
Ridge regression penalized cox model J TIU (n=130), DVA (n=120) validation
Interaction Vary number of
- p-value minimized n\ltjlcuus v
FLRLEE S A
inal Model: RTPS
24 gene > n=330

linear model RT=165, no RT=165

25 features: 24 genes + treatment

Study design flow diagram depicting the methodology used to
create Post-Operative Radiation Therapy Outcomes Score
(PORTOS)
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Development of a Radiation Response Signature
(PORTOS)

Patients with high PORTOS have lower rates of
metastasis with post-operative radiation

D 1w E F
1.01 1.0
I LowScore interaction == No RT == No RT
Il HighScore  p=0.016 —RT == RT
- 015 10.039-0.61 _ o
0.8 o] P=0-0020, HR=0.15[0.039-0.6] os] P=0-76 HR=0.92[0.56-1.5]
= 2 & 2
2 £ s = 0.6 Z 06
= £ Z - £
S = L | rortosHi || 2 | POrRTOSLOW |
= T oa = 044 = o4
= = = i =
0.2 0.21 0.2
0.0 0.0 0.0

NoRT RT o 24 48 72 96 120 144 o 24 48 72 96 120 144
Momths ~ Months

oRT 25(0) 22(1) 17(3) 14(%) 710 9 &, 13) NoRT 140(0) 127(1) 119(6) 89(22) &7 (39) 38(64) 19(81)
RT S7(0) 53(3) 49(7) 40(15) 29(26) 22(33) 14(47) RT  108(0) 100(6) 81(13) 56(34) 34(52) 19(65) 14(59)

High PORTOS Score (top quartlle) = 7 fold better response to
radiation after RP

PORTOS is NOT prognostic of metastasis in patients NOT

treated by radiation
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Development of an Androgen Response Signhature
(Karnes et al in Review)

n '
40- o 40- i ] 0.5 Interaction p-value = 0.035
— AT — ADT 5
= Nan ADT == Non-ADT 7]
Jo]
°
5 - % 30 - E 04
5 5 5
is i 3 Sl S
o =]
;§ 20 ;§ " e ° o ,9"'
E8 28 o 03 o
5% 43 - S
5 § g
o a c
0 10- e
2
= 02
3
0 [ 3
00 25 50 75 0.0 00 25 S0 5 0o = dg?
)
Time (Years post RP) Time (Years post RP) E 0.1
>
Non-ADT 142 102 25 Non-ADT 164 130 58 o
—
ADT 149 a7 15 ADT 157 108 25 0.0
Patents 21 nax Patents af risk : Low ARS ngh ARS

Bl
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Take Home Messages
S,

 Biomarkers will greatly improve our understanding and treatment of
prostate cancer

 Approximately 7% of Gleason Grade Group 1 tumors have molecular
features of aggressive disease
« These men have high GC, GPS or CCP scores
« Patients with these tumors should approach active surveillance with caution

 Biomarkers can aid in treatment decisions for men in the primary,
adjuvant and salvage settings

o Studies primarily utilizing the Decipher platform are beginning to develop
predictive biomarkers (i.e. radiation sensitivity, androgen sensitivity)

v."\7
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Thanks for Your Attention
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