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PORTOS Gene Expression Signature

* PORTOS = Prostate Radiation Therapy Outcome Score

* A 24-gene expression score assessing DNA damage response and

radiation sensitivity(ASCO publication).

* Developed on Veracyte's Decipher® platform using these genes to

calculate radiation response.

First biomarker validated in multiple randomized trials for predicting
radiation dose response in any cancer, providing level 1b evidence to guide
personalized treatment decisions



Decipher is a strong prognostic marker, but did not predict
benefit from dose escalation
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Patients with high PORTOS scores may benefit from post-op RT
Zhao et al., Lancet Oncol 2016

Key Findings:

* In patients with high PORTOS scores, postoperative radiotherapy significantly reduced the 10-year
Incidence of distant metastasis compared to those who did not receive radiotherapy.
* Conversely, patients with low PORTOS scores had a higher incidence of metastasis when treated with

radiotherapy, suggesting potential overtreatment.
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Post-Operative Radiation Therapy Outcomes Score
(PORTOS)

Initial Development

Salvage RT Dose
(SAKK 09/10)

Definitive RT Dose
(NRG/RTOG 0126)

Clinical/Biological
Associations
(GRID RP)
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Clinical/Biological
Associations
(GRID Biopsy)
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PORTOS Development: Training and Validation
Training: Validation:

Matched cohort Matched cohort
(N=196) (N=330)
Radiation
Response & DNA
Repair Genes |
| Machine Learning Independent
|1 Model Training Clinical Validation
Final Model: PORTOS| | |[PORTOS

PORTOS Higher Lower

Zhao* & Chang* et al. Lancet Onc. 2016
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PORTOS Independent Clinical Validation

HR=0-92 (0-56-1-51); p=0-76 HR=0-15 (0-04-0-6); p=0-0020

Lower PORTOS Higher PORTOS
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Cumulative incidence of distant metastasis (%)

|
24 48 72 96 120 144 48 72 96 120 144
Time since surgery (months) Time since surgery (months)
Interaction P-value <0.0001 Zhao* & Chang* et al. Lancet Onc. 2016
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SAKK 09/10
(N=350) Salvage RT Dose
Arm A — 64 Gy Arm B - 70 Gy
(n=175) (n=175)
e Lo — — 1 withdrew consent
8 found to be ineligible S =
Received allocated treatment
(n=344)
2383 unique patient
tissue samples available
1 ineligible
1 failed cDNA QC metrics
h 4
231 unique patient samples with
GC scores available
5 failed microarray QC metrics
v
226 samples available passed
microarray QC
I
Arm A - 64 Gy Arm B -70 Gy
(n=111) (n=115)
v v

Same cutoff PORTOS PORTOS
as original Lower: 94 Lower: 95
publication Higher: 17 Higher: 20
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PORTOS in SAKK 09/10

Lower PORTOS Higher PORTOS
HR (95% Cl): 1.78 (1.02 - 3.11), p = 0.04* HR (95% Cl): 0.19 (0.05 - 0.70), p = 0.01*
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1 2 3 4 5 6 7 3 ' 1 2 3 4 5 6
Time from randomization (years) Time from randomization (years)
ArmB(70Gy) 95 87 79 72 67 58 50 26 ArmB (70Gy) 20 19 18 18 18 15 13
Arm A (64 Gy) 94 87 81 80 73 68 61 33 ArmA (64 Gy) 17 16 12 12 8 6 5
Number of patients at risk Number of patients at risk
Arm B (70 Gy) 80% 72% Arm B (70 Gy) 100% 100% 94%
Arm A (64 Gy) 89% 82% Arm A (64 Gy) 94% 71% 49%
Freedom from event rate Freedom from event rate
Interaction P-value = 0.003 Dal Pra et al. ASTRO 2022
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Real-world Post-RP Dataset (N=42,407)

n = 2002 n=17839 n = 12947 n = 3447 n=6125 n = 16602 n = 3506 n=1165 n= 16371 n=7157 n = 18879
Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR)
-0.45 (-0.64, -0.17) -0.47 (-0.67, -0.19) -0.46 (-0.66, -0.17) -0.41 (-0.65, -0.10) -0.30 (-0.57, 0.02) -0.44 (-0.65, -0.15) -0.46 (-0.67, -0.15) -0.44 (-0.66, -0.16) -0.49 (-0.68, -0.24) -0.43 (-0.64, -0.13) -0.39 (-0.63, -0.06)
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3 10-20 Low Intermediate High
Grade group Pre-op PSA Decipher risk group

n= 18216 n=24187 n= 34177 n= 8226 n = 19935 n= 22471 n = 40501 n=1904
Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR)
-0.44 (-0.65, -0.15) -0.44 (-0.65, -0.13) -0.46 (-0.68, -0.16) -0.37 (-0.61, -0.05) -0.42 (-0.64, -0.12) -0.45 (-0.66, -0.16) -0.45 (-0.66, -0.15) -0.33 (-0.59, -0.03)
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No strong associations with clinicopathologic variables
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Real-world Post-RP Dataset (N=42,407)

n = 35161 n = 7246 n = 35161 n = 7246 2950 (8.4%) LANEV -

Median (IQR) Median (IQR) Median (IQR) Median (IQR)
-0.20 (-0.32,-0.05) -0.06 (-0.22, 0.11) 0.17(0.12,022)  0.26(0.20,0.32)

Prostate subtype classifier

. Basal neuroendocrine
Basal immune

B Luminal proliferating

. Luminal differentiated

;‘ Weiner et al. Cancer 2023

12040 (34.2%) | 687

(9.5%)
‘ 815 (11.2%)
T R TR —
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Higher PORTOS associated with hypoxia, immune response
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Post-Operative Radiation Therapy Outcomes Score
(PORTOS)

Initial Development

Salvage RT Dose
(SAKK 09/10)

Definitive RT Dose
(NRG/RTOG 0126)

Clinical/Biological
Associations
(GRID RP)
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Clinical/Biological
Associations
(GRID Biopsy)
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NRG Oncology/RTOG 01-26

Standard-RT - 70.2 Gy DE-RT - 79.2 Gy

11 ineligible

14 ineligible
4 withdrew consent

Received allocated treatment
(N =1,449)

A

847 uniquepatients
tissue samples available

9 tumor insufficient

5 failed RNA QC metrics

- 384 failed cDNA QC metrics
449 unique patient samples with
GC scores available

234 failed microarray QC

= metrics

215 unique patient samples with
GC scores that passed QC

/\.

Standard-RT - 70.2 Gy DE-RT - 79.2 Gy

v v
Tertiles for PORTOS PORTOS
. Lower: 34 Lower: 38
b|OPS_Y_ & |:> Average: 31 Average: 40
definitive RT Higher: 42 Higher: 30
Spratt et al. IJROBP 2023
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PORTOS in NRG/RTOG 0126

A PORTOS - Lower
sHR (95% Cl): 1.03 (0.45 - 2.36), p = 0.94
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0 5 10 15
Times since randomization (years)

3D/IMRT 79.2 38 32 17 4
3D/IMRT 70.2 34 25 10 1
Number of patients at risk

3D/IMRT 79.2 1% 24% 36%
3D/IMRT 70.2 12% 31% 31%
Event rate

PORTOS - Average
sHR (95% Cl): 0.45 (0.22 - 0.90), p = 0.02*
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0 5 10 15
Times since randomization (years)
3D/IMRT 79.2 40 25 14
3D/IMRT 70.2 31 17 7
Number of patients at risk
3D/IMRT 79.2 18% 31%
3D/IMRT 70.2 29% 53%

Event rate

PORTOS - Higher
sHR (95% Cl): 0.30 (0.12 - 0.75), p = 0.009*
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0 5 10 15
Times since randomization (years)

3D/IMRT 79.2 30 23 15 1
3D/IMRT 70.2 42 27 14 1

Number of patients at risk

3D/IMRT 79.2 10% 17% 21%
3D/IMRT 70.2 26% 47% 57%
Event rate

Lower vs. Higher: Interaction P-value = 0.003
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Real-world Intermediate-Risk Biopsy Dataset (N=31,107) ~

n = 30247 n=_859 n = 3453 n = 20797 n= 6857 n = 25761 n = 5346
Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR)
-0.59 (-0.73,-0.37)  -0.53 (-0.70, -0.28) -0.57 (-0.72, -0.34) -0.59 (-0.74, -0.37) -0.59 (-0.73, -0.37) -0.69 (-0.73,-0.37)  -0.59 (-0.74, -0.37)
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PORTOS
PORTOS
PORTOS

Other Black
SRIECWWCWEEl  *PORTOS was the only consistent predictor of DE benefit.

*No significant correlation with age, PSA, Gleason, etc.

PORTOS

2
Grade group

No strong associations with clinicopathologic variables
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Real-world Intermediate-Risk Biopsy Dataset (N=31,107) -

Hypoxia hallmark

n=11015

Median (IQR)
-0.44 (-0.49, -0.39)

=

n=11109 n = 8983
Median (IQR) Median (IQR)
-0.42 (-0.47, -0.37) -0.41 (-0.46, -0.34)
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Immune190
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1 DDO() h

Proportion

T
Lower

I Luminal proliferating
B Luminal differentiated
0,
5437 (49.4%) 4247 (38.2%) 103 (12.3%) Weiner et al. Cancer 2023
1283 (14.3%)

Lower

ASCO Genitourinary
Cancers Symposium

n=11015
Median (1QR)
0.16 (0.12, 0.19)

n=11109
Median (IQR)
0.18 (0.15, 0.22)

==

n =8983
Median (IQR)
0.23 (0.18, 0.29)

H

_—

Average Higher
PORTOS tertile

662 (6.0%) 1159 (10.4%) 886 (9.9%)

B Basal neuroendocrine
Basal immune

Average Higher

PORTOS tertile
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Conclusions

« PORTOS predicts salvage dose response in SAKK 09/10
« PORTOS predicts definitive dose response in NRG/RTOG 0126
« PORTOS is associated with hypoxia and immune response

« Could be used to help guide radiation dose escalation/de-escalation
» Limitations: no ADT, ENI, PSMA PET

 Rename to the PrOstate cancer Radiation Therapy Outcomes Score

« Studies investigating PORTOS and ENI, toxicity, ADT, etc. ongoing
= Toxicity in NRG/RTOG 0126 (Karen Hoffman): Abstract 375, Poster Bd K5
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Abstract #375: PORTOS Gene Signature Predicts Risk of Adverse Events after

ONCOLOGY

Advancing Research. Improving Lives.™

Dose-Escalated vs. Lower-Dose Prostate Radiation Therapy in NRG/RTOG 0126

Karen E Hoffman, Sophia C Kamran, Hyunnam Monica Ryu, James A Proudfoot, Elai Davicioni, Paul L Nguyen, Stephanie L Pugh, Daniel E Spratt, Jeff M Michalski, Matthew B

Parliament, lan S Dayes, Rohann J M Correa, John M Robertson, Elizabeth M Gore, Desiree E Doncals, Eric Vigneault, Luis Souhami, Felix Y Feng, Phuoc T Tran, S George Zhao

Background

+ Dose-escalated radiation therapy improves prostate cancer control
but also increases the risk of treatment adverse effects’.

+ We hypothesized RNA-based tumor gene expression recapitulates
normal tissue gene expression and therefore could identify patients at
increased risk of adverse events after dose-escalated radiation. We
specifically evaluated the 24-gene PORTOS score which
characterizes response to DNA damage and radiation?.

« PORTOS scores were calculated from biopsy samples obtained from
215 patients? treated on the NRG/RTOG 0126 clinical trial that
randomized patients with intermediate-risk prostate cancer between
70.2 Gy and 79.2 Gy delivered in 1.8 Gy fractions. In this trial, adverse
events were categorized using RTOG criteria.

* Fine-Gray multivariable analysis of continuous and categorical
PORTOS (tertiles) were used to calculate subdistribution hazard ratios
(sHR), treating death without events as a competing risk, adjusting for
age.

Patient Characteristics

70.2 Gy 79.2 Gy

(n=107) (n=108) gl

Age [median (Q1, Q3)] 70 (64, 74) 70 (65, 74) 0.66
Number Int-Risk Features, No. (%)

0 1(0.9) 1(0.5)

1 76 (71.0) 157 (73.0) 0.52

2 28(26.2) 51(23.7)

3 2(1.9) 6(2.8)
RT Modality

3D-CRT 69 (64.5) 68 (63.0) 0.88

IMRT 38(35.5) 40 (37.0)
PORTUS 0.32

Median (Q1, Q3) 0.54 (0.72, 0.29) 0.59 (0.74, 0.36)

» Higher PORTOS scores were associated with an increased risk of adverse events
after administration of dose-escalated radiation compared to lower dose radiation.

 PORTOS is the first radiation sensitivity biomarker to be validated for toxicity with
data from a phase Illl randomized trial and could be used to help personalize
radiation therapy dose for patients to limit risk of treatment toxicity.

70.2 Gy Arm Interaction significant
Continuous PORTOS and

treatment arm

79.2 Gy Arm
PORTOS ASSOCIATED w/
grade 2 or higher AE

PORTOS NOT associated w/
grade 2 or higher AE

Arm - 3D/IMRT 70.2 Arm - ID/IMRT 79.2

A — JOMMRT 02 == SOMRTTRZ

dverse event (Gr2) (%)

‘\

A

|

i i O Bt Times since randomizaton (years)
- 4 by ighar 30 ’ ‘
3 . 9 « 20 f
> = b 1 o 38 2 18 2

Number of patients at risk Number of patients at risk

Adverse event (Gr22) at 5 year (%)
/

Feghar 1% 64%
8% 4

26% s %
Event rate

s an
5% aon
an %

Event rale

Cumulative Incidence Plots of Adverse Events (grade >2) for each PORTOS subgroup

PORTOS(QQ) - Lower
Adj. SHR (9% CI 072 (0.33- 157), p =

vowmsmm

PORTOS(QQ) - Average PORTOS(QQ) - Higher
Ad. SHR (5% CI)-0.91 (047 - 1.76),p

ore Adj, $HR (95% CI) 2.15 (108 4 44), p = 004"

Times since randomzaton (years) Times since randomizaton (yes

Number of patients. at risk

Arm effects [79.2 Gy vs. 70.2] by PORTOS

N (Events) SHR (95% CI) Pvalue
DAMRT 70.2 MR
Better B
Adverse event (Gr21) "
All Patients. 215(123) —— 1.08 (0.76 - 1.54) 0.68
Lower 72(34) —_—t 0.77 (0.40- 1.50) 045
Average 71(43) — 0.76 (0.42 - 1.36) 035
Higher 72(46) —— 246 (1.31-463) 0.005*
Adverse event (Gr22) H
All Patients 215 (97) —— 1.10 (0.73 - 1.65) 064
Lower 72(25) —— 072 (0.33-157) 041
Average 71(35) — 091 (0.47-1.786) 078
Higher 72(37) E—.— 215(1.04-4.44) 0.04* ¥
Tt

SHR (95% CI)
——
Hodus wer

ariates ( Age’)

¥This was driven by increased risk of grade 2 or higher genitourinary events
(sHR = 5.80 [1.36 - 24.7], p = 0.02; 5% vs. 34%).
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NRG/RTOG 0126 Trial Overview

* Phase |ll randomized trial with 215 intermediate-risk prostate
cancer patients.

* Treatment Arms: Standard-dose RT: 70.2 Gy vs. Dose-
escalated RT: 79.2 Gy (1.8 Gy fractions).

* Objective: Evaluate PORTOS as a predictor of grade =2
adverse events post-RT.
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Cumulative Incidence Plots of Adverse Events (grade >2) for each PORTOS subgroup
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*Overall Adverse Events: 45% experienced grade =2 toxicity.



PORTOS Stratification and Toxicity Risk

* High PORTOS Tertile:
Dose-escalated RT led to higher toxicity
(5-year incidence: 61% vs 36% sHR =2.15; p=0.04).

* Low/Mid PORTOS Tertiles: No significant difference in toxicity
between RT doses.

* Standard-Dose RT: No significant association with toxicity.



What’s Next for PORTOS?

* Further Validation: Ongoing studies in other trials like SAKK 09/10

* Integration into Clinical Practice: Potential to incorporate
PORTOS into treatment planning for better outcomes

* Exploration of Biological Associations:Investigating links

between PORTOS, hypoxia, and immune response

* PORTOS may complement tools like PSA density, Gleason

score, and MRI findings for comprehensive treatment planning.



Summary

* PORTOS fits into a growing movement toward genomically

guided cancer therapy.
* |dentifies RT responders and avoids toxicity in non-responders.

* PORTOS helps personalize radiation therapy : giving more

when it's helpful and avoiding harm when it's not.

* Incorporating PORTOS can optimize therapeutic outcomes.



THANK YOU
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