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Intfroduction to lethal prostate cancer

. Epidemiology: Prostate cancer remains the most commonly detected cancer in men

. Not all prostate cancers are lethal; identifying aggressive subtypes is crucial for timely intervention

Can we identify
lethal prostate

Belgian Cancer Registry

Key facts Lifetime risk (0-84 years) cancer?
e  Most common cancer in males FERRAIAAERRRIAR

e 12,699 new diagnoses in 2022 H

e 1,495 deaths due to prostate cancer in 2021

e 10-year net survival of 97.2% 21.3in 100 males

Incidence (2022) Mortality* (2021)

Belgian Cancer Registry | Cancer Fact Sheet 2022 | Prostate Cancer ICD-10 C61
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Clinical characteristics of lethal prostate cancer

Age 40-54

Strata PSA 0-0.99 PSA 1-1.99 —— PSA 2-2.99 —— PSA 3-3.99

« Prostate Specific Antigen

0 5 10 15 20
Observation time (yr)

man’s risk of dying from
prostate cancer within

(PSA) g 100%{ N = 84 961
« Baseline PSAis an g
important, though B
imperfect marker and can 5 2s%
be used to stratify a E o — mﬁ
£
3

. PSA vs lethal PCa risk estimates: all ages
Number at risk

50
the next 15 —20 Yr PSA 0-0.99 53 386 52 077 50 850 48 957 12 191 N=1 29 067
PSA 1-1.99 24 429 23 882 23 292 22349 5953 4.5 -
PSA 2-2.99 5302 5172 5042 4826 1238 oy
PSA 3-3.99 1844 1784 1720 1637 407 = 404
]
Age 55-69 : 351
2 Strata ~ PSA0-0.99 — PSA1-1.99 —— PSA2-2.99 = PSA 3-3.99 £ 805
T = .
(] w25 —
5 "IN =91090 : -
8 - w20 L
g 7.5% £ i
o B 157 et
-— [7] ="
© 5.0% B R
8 2 1.0_;'___,_———’ ,__.-—"—"_"_”_
S 2.5% o __._a———F—_"'__r_
& 5% 054 e ]
2 . -
% 0.0% 1 - . = % y 0.0 T T T T T T T T T T T T
£ 0 5 10 15 20 000 025 050 075 100 125 150 175 200 235 250 275 300
3 Observation time (yr) Baseline prostale-specific antigen (ng/ml)
Number at risk [ Follow-up time (yr) 10 15 20]
PSA 0-0.99 38 486 35 341 32385 28 621 4896 Baseline
PSA 1-1.99 31045 28 853 26 550 23 305 4258 PSA, decile 10 20 30 40 50 60 70 80 a0 100
PSA 2-2.99 14 058 13 038 11922 10 426 1945 (PSA, ng/ml) (0.3) (0.4) (0.5) (0.6) (0.7) (0.9) (1.0) (1.3) (1.9) (3.0)
PSA 3-3.99 7501 6975 6328 5426 976

Bjerner et al, Eur Urol, 2024; Finatietal, Eur Urol Onc, 2024
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Differentiation Grade by
Gleason/ISUP Score:

Poorly differentiated tumors
are more lethal.

Traditional Gleason may
provide more accurate
prognostic information

i L pe0.11
JHH— papoz
‘ p=0.01

— p<0.0001
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Grade group  Gleason score Gleason pattern
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Net survival by Histopathological
Grade Group, 2013-202
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Mortality (%) from any cause

N =20 419

: |
25 5 75 10 125 15 175 20
Time since diagnosis (yr)

0

Number at risk

14 333 10 330 5661 2814 1292 567 254 113 35
4223 2595 1347 676 337 164 67 31 8
1863 918 454 227 13 59 28 12 4

Spratt et al, Pros Can Pros Dis, 2023; Belgian Cancer Registry | Cancer Fact Sheet 2022 | Prostate Cancer ICD-10 C61; Egevad et al.,, Eur Urol Onc, 2023
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1.0 :
: : : : Pathology
- Aggressive histological subtypes ; CRPG ~Adeno (n=253)
§ CRPC -NE (n=22)
° NEPC/ SC TP53/RB1 status
o wt/wt (n=180
& A alt/wt (n=109
£ v wt/alt (n=16
© < alt/alt (n=27
S
172}
[0
x 4
*
“*V""""""'x""'""‘ """"
: = :.
-0.2 E v
: @
Normal prostate gland Adenocarcinoma Mixed NE-PCA Pure NEPC 8.
T T l T T T T T
0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0
Integrated NEPC Score
ACINAR NE UR OENDOCRINE
C. PCA Diagnosis D. NEPC Diagnosis
0.0 \‘ 0.0+ == mixed == small cell NEPC == mixed == small cell NEPC
» 1.00 > 1.00
02 02 = =
3 075 3 075
- _ 2 3
s $ [ 2
= 20 S04 a 0.50 & 0.50
] @ K s 025 2 0.25
] g g ; i P=0.03 ; ’ P <0.0001
_.8 ED‘S- éo.s Y 0.00 Y 000
& 4 0 24 48 72 96 120 144 168 192 216 240 264 288 0 12 24 36 48
Months from PCa Dx Months from NEPC Dx
o8 o8 Number at risk Number at risk
= 60 months CSM: 2% — = 60 months CSM: 55% — =151 3116 9 7 6 3 2 2 1 1 1 0 = 50 21 14 6 1
10| * 60 months OCM: 10% N - 673 01 8 10~ 60 months OCM: 19% N - 130 —13 2014 9 7 3 2 1 1 1 0 0 0 — | 36 10 1 0 0
0 6 12 18 24 30 % 4 48 5 60 0 6 12 18 24 30 % 4 48 54 60 0 24 48 72 96 120 144 168 192 216 240 264 288 0 12 2 36 48
Months Months Months from PCA Dx Months from NEPC Dx

Dong et al, Comm Biol, 2020; Siech et al, Prost Can Prost Dis, 2024; Conteduca et al, Eur J Can, 2019; Abida et al. PNAS, 2019
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Castrate-sensitive

Timing of M1 disease
DE NOVO i
METASTATIC
adddd
adddddlldd
adddd
LOCALIZED

10% of initial diagnoses
50% of PCa-related deaths

90% of initial diagnoses
50% of PCa-related deaths

Surgery not done;
Radiation not curative

mCRPC

Androgen
deprivation therapy
combinations

10%
recur/relapse
with metastases

90% cured by
radiation/surgery

Castrate-resistant
lethal phenotype

m ] ™

METACHRONOUS
METASTATIC

1.0

0.8

0.6

0.4

Overall Survival

0.2

0.0

No. at Risk
Metachronous
Synchronous

1,__1”.%
AW
== Metachronous
p<0.01 == Synchronous
0 24 48 72 96 120
101 77 48 23 4 1
151 110 52 10 1 0

Adapted from Warner et al., Nature Cancer, 2024; Sutera et al., Ann of Onc, 2023
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« Timing M1 and volume of disease
« metachronous vs

ADT monotherapy ADT + ARPI or docetaxel

synchronous (de novo)

Overall Survival

B Survival BN Sec. LV BN DeNovo LV BN Sec. HV B8 DeNovo HV
1.0+
. 1.00 )
« Lowvs high volume
0.8
) 8 075
High Low <
.g 0.6+ [}
>4 Bone metastasis Not high < 2
including >1 outside § S L B e B -
- Q I
vertebral column or T 0.4 n?_;
pelvis and/for visceral 2
metastasis E Log-rank
0.25
0.2 p <0.0001
& =1 . PLTAV
A '/ PLTHV
P sl DNV
\_/A 0,0 = ONHY 0.00
T T T T T T T T T T T 0 12 24 36 48 60 72 84
0 10 20 30 40 50 60 70 8 9 100 110 120 Months
Number at risk
Months from ADT start Sec. V| 76 40 20 14 9 6 1 1
DeNovo LV{ 96 49 a8 a0 23 11 8 6
Retio I % 8 i8 % 5 ] 3
4 or more bone mets Visceral mets R 1 o4 P P 80 7 o4

(with at least one outside

Months
the pelvis/column)

Cornford et al, Eur Urol, 2020; lacovelli et al, Ctric Rev Onc/hem, 2019; Francini et al,, The Prostate, 2018; Wenzel et al., Urologic Oncology: Seminars and Original Investigations, 2024
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Clinical characteristics of lethal prostate cancer

1.754
° Beyond Categorlsed Patients Hazard ratio (95% CI) pvalue
. 1.504
Tumour volume
volume of disease e s - 4G4 ot
1.254
. o TumourSUV__
° VOlume Of d 1Sease g Loo] Per 1 unit increase 1100 [ ] 1.04 (1-03-1.05) <0.0001
. . é . Total tumour lesion count (T +N +M; reference: 0-5)
1S a continuous e 6-20 137 — 500 (3.80-659) 00001
>20 185 —-  1580(12.41-2012) <0.0001
variable — T T
Interaction P=.03, MFPI procedure
025 Hazard ratio (5% Cl)
N CI o0 1 2 3 4 s 6 7 8 9 10

Bone metastases, No.

« PSMA-PET/CT

M1c TV
M1a TV M1b TV 1,001
J 1.00
1.00 >
2 2 Z 075
3 0.751 % 0.751 8
© [+]
8 S & 0.50
a 0.50+ a 0.50 .E
g K € 0251
2 0.251 § 0.25; @
(5] 12
000. 0'00 ' r v r r
0.001, L 0 20 40 60 80
. Survival (mo.)
Survival (mo.) Survival (mo.) )
) ot vk Number at risk
- “ w o W A =2 ®m ¥ ® ¢
=
?33 ‘3726 ‘s'f ‘-‘,626 g 108 99 85 19 1 — 136 119 100 36 2
) 84 68 19 1 — 108 96 84 33 2 — 137 105 78 27 1
— 101 71 54 20 1 — 106 80 49 15 0 — 138 51 30 15 0
101 as 20 9 1 108 15 2 1 0

Ali et al, JAMA, 2024; Karpinski et al, Lancet Onc, 2024; Seifert el al., Radiology, 2023
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Clinical characteristics of lethal prostate cancer

100+
. s —— Lung Met
- Beyond categorised @@y = S - - i gM o
A === Lung iny -~ - — ver
Volume Of dlsease —— Liver with or without Other Sites g
(2]
- Pattern of 2 ”g - p<0.0001*
. IS = A by log-rank
metastatic g z " =
d matt : g »
Spread matters a
3 3 0 1 | I 1 1
- Site of visceral & % % W & m
involvement 0 1 2 3 4 5 6 Length of follow-up (mo)
Years
diCtateS OS for Screen-Failures and Randomised Patients

Discordant non-PSMA-avid/FDG- Discordant non-PSMA-avid/FDG-
avid in Bone avid in Soft tissue

== Cabazitaxel
-k |Lu-PSMA
=+ Screen-Fail

100%

outcome

75%

« Tracer uptake

50%

% Event-Free

discordance or
low PSMA

expression

25%

0 3 6 9 12 15 18 21 24 27 30 33 36
Months

Number at risk

Lu-PSMA 99 94 88 75 63 54 a1 35 30 28 23 20 1
Screen-Fail 61 56 39 30 17 15 12 7 - - 1 0 0

Pond et al, Eur Urol, 2014; Ahmed et al, Eur Urol Open Science, 2024; Iravani et al., Prostate Can and Pros Dis, 2020; Hofman et al, Lancet Onc, 2023
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Clinical characteristics of lethal prostate cancer

) 0 10 20 30 40 50 60 70 80 90 100
. . — 0 10 20 30 40 50 60 70 8 90 100 Points . ! . . . . . : ! !
oints >10
« Bringing the Namber ofbone measiases | _=———
. Obioid analgesi Yes < Any liver metastases
pioid analgesic use e
Varlables toget}ler ¢ No Pattern of spread | No liver metastases
>1ULN ) 2
LDH Pain 0
<1ULN SULN
Bone/bone + lymph node Alkaline phosphatase (U/l) —
i NO' | logral NS Disease site L ) <ULN 22,5
Lymphinade.only Anyvigcers| deutrophil to lymphocyte ratio
. phil to lymphocyt 25
can pl’e 1ct ECOG PS ! 2ULN
0 2 Lactate dehydrogenase, U/l <ULN
ll : l Placebo
Overa. Suerva Albumin (g/dL) Treatment Enzaliamide
b bl.t 6 55 5 45 4 35 3 25 2 15 1 47 42 37 32 27
pro aol1il y Aloumin (g/di) 49 44 4 35 3 25
Hemoglobin (g/dL| ) i ’ y
9 fo/dt) 17 16 15 14 13 12 11 10 9 8 7 S ) 21 16 12 7 2
Time since diagnosis (years) 2 18 12 9 H D
Alkaline phosphatase (U/L) ) . ; . . . ; . . ; ; .
33 55 90 148 245 403 665 1,097 1,808 2981 4,915 Hemoglobin (g/dl) 16.815.9 15 14 13 121 11.2102 9.3 83 7.4
0.4 201 1,096.6 0.3 2.3 19 156 1273
PSA (ng/mL) —— PSA (ng/ml) r 1 v L v L T 1 . 1 Y
0 27 148.48103.1 0.1 0.82 6.7 55 445 3637
100 ‘Number of Median Hazard ratie  Log-rank
1.00 4 1.00 subjects Events. 5% 95% CI) test
854 595 48 (45-52)  0.366 (0.328-0.409) <0.0001
90 855 780 24(22-25) REF REF
80
= 0.75 4 = 0.75 4
= = 70
= = € 60
=) =} =
© 050 - © 050 o Sl - - - - NN
= = s
8 3 3"
o - :
0.25 { Non-ARPI trials o025 1 ARPItrials 30
—— Low risk: 27.6 (26.6-28.7) — L«_xw ri.sk: 41.1(38.7-43.8) 2
— High risk: 13.8 (12.3-14.4) —— High risk: 20.0 (18.4-22.5)
T T T T T T T T T T T T T T 10 . .
0 6 12 18 24 30 36 42 0 6 12 18 24 30 36 42 o :h?ﬁ:’;fslf(%:tt'g:‘i
Time Since Random Assignment (months) Time Since Random Assignment (months) 0 4 8 1216 20 24 28 32 36 40 44 48 52 58 60 64 68 72 76 80 84
- - Duration of overall survival (mo)
No. at risk: No. at risk: Patients at risk
- 3218 2878 2347 1736 1090 487 152 m - 1897 ABS0. 1467 1337 108 970 823 72 Lownsk 854 851840820 796749 707658601 554502452413 383 350 30623114987 23 2 0
— 2,274 1697 1,017 516 243 97 26 1 — 597 532 428 304 231 167 135 100 wghvise 855 824 749673 535 488 413339270217 18214612598 81 70 54 31 13 3 0 0

Halabi et al,. JCO, 201 4; Halabi et al, JCO, 2023; Armstrong et al, Ann of Onc, 2018; Armstrong et al, Eur Urol, 2020
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Clinical characteristics of lethal prostate cancer

Clinical characteristics

- Baseline PSA vs follow-up time can infer the risk of lethal prostate cancer
Differentiation grade and group within a grade

- Aggressive histology and state of transition

« Timing of M1 disease

 Volume of tumour burden

- M1 patterns and site of visceral involvement

Lethal « Tracer uptake and/or metabolic staging

Prostate
Cancer « Clinical prognostic models can identify patient populations with differing survival outcomes
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Molecular characteristics of lethal prostate cancer

Central Dogma of Molecular Biology

by g
The central dogma of molecular biology deals with the detailed =
FRANCIS CRICK residue-by-residue transfer of sequential information. It states § Genome
MRC Laboratory of Molecular Biology, that such information cannot be transferred from protein to either o3
Hills Road, protein or nucleic acid. =

Cambridge CB2 2QH

NATURE VOL. 227 AUGUST 8 1970

uolydiiosuel|

DNA
CN Transcriptome

/ N
N oy |
N
/ N\ a
’ -
o
RNA ——— > PROTEIN =
s
E S
N L
Fig. 3. A tentative clagsification for the present day. Solid arrows show P t
general transfers; dotted arrows show special transfers. Again, the ro e0| | |e
absent arrows are the undetec&ed transfers specified by the central
ogma,

Crick, Nature, 1970; Liu et al., Nat Chem Biol, 2018
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Genomic characteristics of lethal prostate cancer

Germline only

o (10-12%)
o Hereditary Burden Table 1: Cancer risks in germline carriers 692 mPC
. . .. Cancer Risk BRCA1 BRCA2 CHEK2 | ATM HOXB13 | MLH1 MSH2 MSH6 , —
 Inherited p redlspo sitions Prostate T 20-60% | T T 20-60% | T 20-60% | 1 v s
Female breast | 60 -80% | 60—-80% | 30% 30% - - - - FAM175A, 1%
such as HBOC and Lynch Malebreast | 1% | 7% | <% |<aw |- : : :
1 1 Ovarian 0% 20% - - - 0-15% | 10-15% | 10-15%
Syndrome increase the risk coorectal |- A Th [ Tao—sow [ao-so [10-20%
and ma['ks an 1nfer10r Endometrium $ - . - 1\ - ::1: - 60% ?:T?_GO% _jf - 60%
L Pancreatic 7 - -
pro gno S1S 1n pro State Urinary tract | - - - - - 10-15% | 25-30% | 5-10%
cancer 4 = moderate increased risk (RR/OR between 1.8 - 3.75)

HRD (BRCA1/2) dMMR

1.00+ - )
1o 100 o Group Median €SS (34% CI) 1.0 P I n |Median CRpcl o8% O
0= - ;. Noncarriers 33.2 months (29.0 to 37.4) ‘o
Noncarriars . . 90 —— BRCAZcarriers 17.4 months (10.7 10 24.2) Log—rank P=.01 to death (mo.)
BRCAT mutation carriers I © MMRd | 11 1.9 7.3-16.5
0.8 = BRCAZ2 mutation carriers 80 4 i (:;;.c\-} 071 4.10) > = Control | 199 27.3 23.6-31.0
s_ | R e 0.751 dian OS (IQR), Y
2= 70 5 Median (1QR), Yrs p = 0.008, Log-rank test
-2 os- w a 6.81 (4.79-11.80) .
v s = "'6 L 06 -
= o @ 50 o]
S S 0.4- 8 Z 0.504 E
g5 | 2 =
o 2 04
e 0.2 ¥ s 2
20 4 ° wv
o 0.251
T T T T T T T T 10 a. 0.2
0 25 50 7.5 10.0 125 15.0 17.5 20.0 .
. Median OS (IQR), Yrs
Tlme (years) 0 3 6 9 1215 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 3 84 (2 42_5 99)
No. at risk . Time (months) 04 , g . . r . 0.0 T T T T 1
Noncorrers 1960 1394 895 467 106 88 2 6 1w 6 2 4 6 8 10 o 15 30 45 60 75
carriers :2;1-;::“" 0 1 10 23 37 59 87 115 133 153 174 181 191 199 214 221 228 234 238 243 244 Yrs From LHRH CRPC to death (months)
BRCAZ mutation 61 40 28 16 6 3 1 1 0 Nostrise 1413 12 11 1110 6 5 4 ¢ 1 1.0 06 0 0 0 0 0 0 0
carriers Pladeaths 0 1 2 3 3 4 7 7 8 8 9 8 8 3 9 8 95 8 8 3 8§

Pritchard, NEJM, De Putter et al, BJIMO, 2021, Castro, JCO, 2013; Castro et al, JCO, 2019; Rodrigues et al., JCI, 2018; Ritch et al., Clin Can Res, 2019




Genomic characteristics of lethal prostate cancer

O
BMUC

12" Belgian Multidisciplinary
Meeting on Urological Cancers

« Hereditary Burden

« Rare Genetic
Drivers can be
associated with
aggressive disease

17 546 PCa cases
8361 Nonaggressive
9185 Aggressive
2397 Metastatic

El Aggressive vs nonaggressive

204
BRCA2

154

104

- logy, (P value)

ATM

GGCK pkD2L2 HLA-DRB1 cnNTIN RIMBP3

BEsnLE R RIS e

1 2 3 4 5 6 7 8 9 101112131415161?1819202122X
Chromosome

El Genes with nominal evidence

Gene

@® Metastatic vs nonaggressive
® Aggressive vs nonaggressive

POLH
XRCC2
BRCA2
MSH2
ATM
NBN
POLK
MSH5
MRE11A

L
- e
®
_
——
——
®
[
—
: ®
: L 4
: P
&
—
_—
S S —
-
[ S

NEIL1 ° :

® :

0.1

Genes with large effect sizes

Gene
NEIL2

1 10
OR (95% CI)

POLD1
RRM2B
LIG4

RAD51D

TP53
SLX4
GEN1

N
L e
T
BARDI1 e
S S —
i e
S —
T e
e —

0.1

1 10

OR (95% ClI)

Darst et al, JAMA Onc., 2023
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Genomic characteristics of lethal prostate cancer

N =19 607

HIGH GENETIC RISK

« Common germline variants and Polygenic Risk ore
Scores (PRS) 008, PRS0%-50% and no FH 008 FH 0,08 PRS 50%-75% 0,08 PRS 75%-100%
. . . g ——— Unhealthy g § §
« HSD3B1 genotype is associated with outcome g 006 [ teaty g oo g oo g 008
- Polygenic risk scores (PRSs) use multiple single g o £ g0 g0
nucleotide polymorphisms (SNPs) to estimate an E ooy Eo Eon E oo
individual's genetic risk for prostate cancer death NI 0 0

60 65 70 75 80 85 60 65 70 75 80 85 60 65 70 75 80 85 60 65 70 75 80 85

Age,y Age,y Age, ¥ Age,y
HPFS
o9, : 100
0. — 0.08- PRS 0%-50% and no FH 0.08- FH 0.08 PRS 50%-75% 0.08- PRS 75%-100%
HSD3B1 N =5 287
2 o 0.064 @ 0.06+ @ 0.06+ < 0.06-
COF T - M DU : g g 2
o AA Cases /ﬁ\ 2\ Controls E E £ £
= — AC /H\ /H\ 2004 2004 g 004 2004
g, | —« a {)
g = = 2 0.02 g 002/ g sz 2 on
— =] =] = =
g o o o (]
5 Y O 0] 0= e
E 60 65 70 75 80 85 60 65 70 75 80 85 60 65 70 75 80 85 60 65 70 75 80 85
S 24 Age,y Age,y Age,y Age,y
All PCa deaths Early PCa deaths Late PCa deaths
0 0 2 ﬂ‘f é Genetic or lifestyle group Events/PY HR (95% CI)* Events/PY HR (95% CI)* Events/PY HR (95% CI)
. PRS®
Time, y
No. at risk 0%-50% 122/313 414 1 [Reference] 26/194 533 1 [Reference] 96/118837 1 [Reference]
AA 2915 2328 1624 845 ) 50%-100% 322/296 471 2.87(232-3.54) 81/188659 3.19(2.03-5.01) 241/107792 277 (2.18-3.51)
AC 1970 1582 1075 564 Family history of cancer®
cc 402 311 219 118 No 241/422 111 1 [Reference] 47/263 167 1 [Reference] 194/158 900 1 [Reference]
Yes 203/187 775 1.33(1.10-1.61) 60/120026 2.10(1.42-3.10) 143/67728 1.15 (0.92-1.43)
Combined genetic risk®
Lower: PRS 0%-50% and no 71/221560 1 [Reference] 13/137 090 1 [Reference] 58/84 441 1 [Reference]
i family history
L Low Risk Medium Risk High Risk Higher: PRS 50%-100% or 373/388326 2.48(1.92-3.20) 94/246 101 3.26(1.82-5.84) 279/142188 2.26(1.70-3.01)
family history

McKay et al., JAMA Network Open, 2024; Ribeiro Jr et al., Cancers, 2022, Plym et al, JAMA Network Open, 2024
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Genomic characteristics of lethal prostate cancer
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De Laere etal., Clin Can Res, 2018; Kwan et al., JCOPO, 2021; Abida et al, PNAS, 2019; Hamid et al., Eur Urol, 2019
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Warner et al., Nat Can, 2024; Stopsack et al., PNAS, 2019; Su et al, PNAS, 2024



O
BMUC

12" Belgian Multidisciplinary
Meeting on Urological Cancers

Genomic characteristics of lethal prostate cancer

3 Metastatic clones -0 b ’ ' L
« Somatic burden U P ! ‘_\_“H'!-H—H—h_'_
- Genetic phylogeny, ;’3%* — & = :'\ 8% ,
metastatic seeding and o8, =
timing of the mutations S —— EERpR—— w 06
. L
« Mono vs polyclonality e Moo gE 0.4
w e S . Q
. 308 & O 0z
« When a mutation o8, I o Rl — , e
occurs matters P —— 0.0 | Polyclonalhigh — _ Pia2xo
0 24 48 72 96
« Trunkvs branch Time (Months)
_ , TMPRSS2-ERG M
« Evolutionary behavior S| C45A3-ERG I |
determines the RB1(E287D) . s | &
impact of a mutation TP53 LOH o el ,
on patient outcome RUNX2(S99fs") i e
. Polyclonal and VG amy  AMRCA i £ " *1
earlier events R ,
have d larger DGJ DGJ Bronch —— HR: 1.68 (1.14, 2.49) P: 0.009 Branch —— HR: 1.28 (0.88. 1.86) P: 0.196
effect S1ze AJ ’4” AR(T878A) D.OOTrunk i_ . - HR: 3.2; (2.22 :‘:6) [} 01'2 - 0.0 onnk . . - HR:l.'n‘;: (1.27 ir:s) [ 01.201 -
F Time (Years) Time (Years)
E 323 251 226 173 102 a3 1 0 272 200 172 126 73 36 10 0
i A

Birkbak et al, Cancer Cell, 2020 ; Cooper et al, Nat Gen, 2015; Espiritu et all, Cell, 2018; Takafumi et al., Can Disc, 2025
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Molecular characteristics of lethal prostate cancer

Central Dogma of Molecular Biology

by g
The central dogma of molecular biology deals with the detailed =
FRANCIS CRICK residue-by-residue transfer of sequential information. It states § Genome
MRC Laboratory of Molecular Biology, that such information cannot be transferred from protein to either o3
Hills Road, protein or nucleic acid. =

Cambridge CB2 2QH

NATURE VOL. 227 AUGUST 8 1970

uolydiiosuel|

DNA

\ .
A Transcriptome
) oy |
/ \\ S
,/ L} o
RNA ——— > PROTEIN =
;N S
1
N L
Eobomal fricathra; doviad Sirown show. Special tianafors.  Agai, ne Proteome
absent arrows are the undetected transfers specified by the central

dogma,

Crick, Nature, 1970; Liu et al., Nat Chem Biol, 2018
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- Immunological burden

« Blood mRNA expression
signatures

« amyeloid transcript
signature associated with
poor outcome

. High NLR

Early erythroid cells B-lymphocytes T-lymphocytes

Q- @@

Top significant genes or canonical pathways related to each cell type in LPD profiles
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L EAF
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Olmos, Lancet Onc, 2012; Lorente et al, Ann of Onc; 2015; Kawahara et al., BMC Can, 2020
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« Somatic burden
« PAM50

< gene
expression
profilin
allows for the
identification
of clinically
relevant
molecular
subtypes of
prostate
cancer
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Zhao etal., JAMA Onc, 2017; Aggarwal et al., JAMA Onc, 2021
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Molecular characteristics of lethal prostate cancer

Molecular characteristics

« Genomically prostate cancer can be characterised by a low mutational burden, but large GIS
and structural variation burden which increases with advanced disease

 Inherited common and rare predispositions or PRS allow to infer prostate cancer risk and
identify patients with an inferior prognosis

- Mutation timing, phylogeny, and type of seeding affects outcome

- The TME, as assessed by myeloid transcript signatures in whole blood or increased NLRs, can
be immunosuppressive and associated with poor outcome

Lethal
Prostate - Prostate cancer subtypes (e.g. LumB or NEPC) by gene expression profiling identifies poor
Cancer prognosis subgroup
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Mishra et al, Nat Comm, 2025 De Laere et al., The Prostate, 2018; Goldkorn et al., JAMA Network Open, 2024
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Circulating tumour burden vs lethality

« cfDNA originate (mostly) from apoptotic cells

Apoptotic bodies

DNA packed as
beads on a string
Point mutations

\ Copy n_umber DNA released into the
| alterations blood will
‘ be attacked by
nucleases

-Rearrangements

~Methylation

| "Protected” DNA
./ changes

can be extracted
and analyzed

Exosomal DNA

& Nucleosome ~—— DNA g Transcription factor

Wan et al, Nature Reviews, 2017; Snyder et al, Cell 2016
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De Laere et al. Cancers 2021; Fonseca et al, Nat Comm, 2024
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De Laere etal., Eur Urol Focus, 2022
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Circulating tumour burden vs lethality
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EudraCT 2018-002350-78 | NCT03903835 De Laere et al., Nature Medicine, 2024, Crippa and De Laere et al., Eur Urol Onc, 2025
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De Laere et al., Nature Medicine, 2024; Crippa and De Laere et al., Eur Urol Onc, 2025; Halabi et al, ASCO 2024
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Circulating tumour burden and lethal prostate cancer

Circulating tumour burden characteristics

« Circulating tumour burden can be quantified by means of CTC enumeration or estimation of the
circulating tumour DNA fraction post cfDNA sequencing

« CTC and ctDNA are strong prognostic variables

« ctDNA undetectability is associated with superior prognosis

- Aninverse linear relationship exists between ctDNA fraction and survival time

- Combining ctDNA information with clinical characteristics improves prognostic models

Lethal
Prostate
Cancer
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Conclusion | Can we identify lethal prostate cancer?

Clinical characteristics Genetics N Medicalrocords
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»  Metastasis burden
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* M1 Timing
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(Prognosis
(Survival

(Treatment response

*  Oncogene/Ts landscape

»  GlS/aneuploidy

»  Chromotrypsis/plexy & structural
variation

*  Epigenomics

(Treatment toxicity

(Recurrence
(Risk stratification
(Side effects
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