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Let’s start with the basics....

What is DNAZ What is a mutation@e
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THE HUMAN
GENOME PROJECT:
where it all began




Whose genome was sequenced by the Human Genome Project?

, : A ~30%
1 individual of " » 19 individuals mostly from
blended ancestry European ancestry

African

Admixed American
East Asian

— European

- south Asian
Original reference human genome sequence

The human genome sequence generated by the Human Genome Project was actually a patchwork of multiple people whose identities were
intentionally made anonymous to protect their privacy.



Role of Genetics in Prostate Cancer

Prostate cancer has a strong genetic component.
5-15% of prostate cancer is attributable to hereditary factors. !

15 to 20% of prostate cancer can be familial, with some features
of hereditary cancer present, but no detectable mutation is
identified. 2

70-80% of prostate cancer is sporadic.



How to alter PSA screening for those at increased
(genetic) risk for prostate cancer?

Karly Detection of Prostate Cancer:

AUA /SUO Guideline (2023)

5. Clinicians should offer prostate cancer screening beginning at age 40 to 45 years for people at increased risk of
developing prostate cancer based on the following factors: Black ancestry, germline mutations, strong family history
of prostate cancer. (Sfrong Recommendation; Evidence Level: Grade B)






BUT WHAT ABOUT A GENETIC EVALUATION?

Purpose for germline
genetic testing

Metastatic PCA:
* Therapeutic
decision-making
* Clinical trial
eligibility
+ |dentify hereditary
cancer syndrome

Nonmetastatic PCA:
* Identify hereditary
cancer syndrome
» Active surveillance
discussions for
appropriate patient
scenario

Men without a
diagnosis of PCA:
« Identify hereditary
cancer syndrome
* Inform PCA
screening
discussions

Indications for
germline testing
{any of the
following):

Metastatic PCA

Recommend:
« Castration resistant
« Castration sensitive

Pathologic criteria

CLonsider:
* Advanced disease (T3a or
higher)
* Intraductal/ductal

pathology
, * Grade Group 4 (Gleason
8) or above

Ancestry criteria

Consider:
* Ashkenazi Jewish ancestry

Family cancer history

—)- Brother, father, or two or
more male relatives
diagnosed with PCA age < 60

years OR any of whom

died from PCA OR any of

_> whom had metastatic PCA

+ Two or more cancers in
HBOC or Lynch spectrum*
in any relatives on the same
side of the family
(especially if diagnosed age
< 50 years)

Optimal informed consent
and
pretest genetic counseling
strategies

ecominm s

* Purpose of genetic testing

+ Potential to uncover
hereditary cancer
syndromes and additional
cancer risks

* Possible results (mutation,
VUS, negative)

+ Potential out-of-pocket
cost

* GINA law and other laws
that address discrimination

» Cascade testing/additional
familial testing/effect on
family relationships

« Test options (Focused
panel v large cancer panel)
+ Genetic privacy, data-sharing/
data-selling policies

Pretest counseling strategies

« Consideration of
collaborative models to
address patient needs (Fig. 3)

« Videos for pretest education

* Telehealth/telephone for
genetic counseling of men
with PCA

_Consider:
+ Telehealth/telephone for
men without a PCA diagnosis

—

—>

Gene panels and
prioritized genes to test

Metastatic PCA

Becommend:
« Panel: Broad germline panel
testing for therapy/ trial eligibility
« Priority genes: BRCAZ,BRCA1, DNA
MMR genes
+ Somatic NGS for all men with
metastatic PCA
* Confirmatory germline
testing for somatic BRCA2
mutations; may be beneficial
for ATM, BRCA1, DNA MMR
mutations

* ATM, particularly for clinical trials

« Test additional genes on the basis of
personal or FH*

Nonmetastatic PCA
+ Panel: Consider reflex panel

* Recommend: BRCAZ;
* Consider: ATM
« Additional genes: Test additional
genes on the basis of personal or
FH* (Recommend)

Unaffected males
+ Panel: Consider reflex panel

* Recommend: BRCA2,
HOXB13
+ Consider: BRCA1, DNA MMR
genes, ATM
« Additional genes: Test additional
genes on the basis of personal or
FH* {Recommend)

Framework for Prostate Cancer Genetic Evaluation and Management

Precision PCA

/early d

Precision therapy in ic PCA

* When possible, enrollment in precision
medicine trials is endorsed encompassing a
spectrum of genes (Recommend)

+ Mutations in the following genes may inform

response to PARP inhibitors:
* BRCAZ (Recommend)
+ BRCAT1 (Consider)

+ Mutations in the following genes may inform

response to platinum-based chemotherapy:
* BRCAZ (Consider)
* BRCAT (Consider)

« Men with DNA repair gene mutations, after
progression on abiraterone, may consider
PARP inhibitors rather than taxane (Consider)

« Mutations in the following genes may inform
response to anti-PD-1:

* DNA MMR genes (Consider)

Genetically informed active
surveillance discussions
* Recommend: BRCAZ
* Consider: ATM

PCA early detection
+When possible, referral to specialty prostate
cancer high-risk clinics is endorsed
(Recommend)
+ When possible, referral to clinical screening
trials is endorsed (Recommend)

=3 * PCA screening starting at age 40 years or 10

years before youngest PCA diagnosis in
family:
* Recommend: BRCA2
* Consider: BRCA1, HOXB13, DNA
MMR genes (particularly MSH2),
ATM

Post-test genetic
disclosure

Recommend:

* Referral to genetic
counselor for
pathogenic/likely
pathogenic
{mutation positive)
results

« Cascade testing or
additional familial
testing should be
conducted in
consultation with a
genetics professional

« Patients should
receive FH-based cancer
screening and
management
recommendations

NOTE. Practices should
determine how to
address disclosure of VUS
or negative results
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Important to know the difference
between germline and somatic
mutations.

Germline mutations: What you
inherit from your parents (found in
every cell of the body).

Somatic mutations: Changes in the
DNA of body cells that occur during
your lifetime (not inherited).

Figure 1 — Germline and somatic genetic mutations:
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What does testing involve?

Germline - Usually blood or saliva.

Somatic—> Usually samples primary tumor
or metastaftic tissue.



Figure 2 — Germline mutations in metastatic prostate cancer patients:

MRE1IA

NRADSICI BRIPL These mutations
: are linked with:
« younger age of
cancer onset
S « qaggressive
clinical course
* increased
cancer mortality




WHAT GENES SHOULD BE TESTED?

Table 4.

Source
Test

Germline

Purpose of genetic testing and choice of genes.

NCCN ESMO

Increased risk PCa: HRR
genes; EPCAM, MMR

BRCA1, BRCAZ, other
DDR genes (eg., ATM,
MSH2, FANCA, MLH1,
RADS1B, RAD51C, CDK12,
FANCD2)

genes;

Increased risk & early
onset familial PCa:
HOXB13;

Early onset, aggressive
phenotype, reduced
survival: BRCA2;

High risk HBOC
syndrome: BRCAT, BRCAZ
pathogenic or likely
pathogenic, ATM.

precision therapy or
dinical trial for:

mPCa: BRCAT, BRCA2, ATM,
PALB2, FANCA, RADSI1D,
HEX2, CDK12;

mCRPCa: MMR genes

HRR genes, MMR genes

PCa prostate cancer, HRR (homologous recombination repair) genes BRCAI, BRCA2, ATM, PALB2, CHEK2; MMR (mismatch repair) genes MLH1, MSH2, MSH6, PMS2, mPC

Philadelphia PCCC

No PCa: High-risk for early
detection: BRCA2(r), HOXBI13(1),
BRCA(c), ATM(c), MMR genes
{particularly MSH2){c)?
Non-mPCa: Active surveillance:
BRCA2(r), ATM(c)*

mPCa: post somatic confirmatory
testing for PCa disposition &
cascade testing: BRCA1, BRCAZ,
ATM, MMR genes;”

precision therapy or clinical triak
broad germline testing BRCA2,
BRCA1, ATM MNMR genes”,

mPCa: NGS testing:
mCRPCa: Precdision therapy-

PARP inhibitors BRCA2(r), BRCAi{c):

Platinum-based chematherapy
BRCA1(c), BRCA2(c);
Anti-PD1 MMR genes(c)

AUA/ASTRO

Non-mPCa: ATM, BRCAT,
BRCA2, CHEK2, HOXB13,
MLH 1, MSH2, MSH6, NBN,
PALB2, PMS2, TP535
mPCa: BRCA2, ATM, CHEK2,
BRCA1, RADS 1D, PALB2P
mCRPCa: ATM, BRCAI,
BRCA2, PALB2"

Inform prognosis,
precision therapy and
counselling re family risk
MMR genes

mCRPCa: inform
prognaosis, precision
therapy and counselling re
family risk MMR genes

EAU-EANM-ESTRO...

BRCA1, BRCA2, ATM, CHEKZ,
HOXB13, MMR genes;
High-risk: BRCA2, ATM, MMR
genes (particularly MSH2).

mPCa: HRR genes; MMR
genes (followed by
germline for BRCA1, BRCA2,
ATM, MMR genes);
mCRPCa: somatic and/or
germline as above

metastatic castrate resistant prostate cancer, NGS next generation sequencing (comprehensive genetic testing), (r) recommend, (¢} consider.

“Test additional genes on basis of personal or family history(r).
“none specified, PCa associated genes identified only.
“no consensus regarding type of germline testing.




Source NCCN

Test
Germline Increased risk PCa: HRR
BRCA2 best studied for genes; EPCAM, MMR
potential screening and genes;
treatment. Increased risk & early
onset familial PCa:
Germline mutations in HOXB13; '
11.8% of metastatic Early onset, aggressive
disease and 4.6% of E:i’;‘;?%? ({3”‘:‘9‘5‘
localized disease. High risk HBOC
syndrome: BRCA1, BRCA2
pathogenic or likely
pathogenic, ATM.
Somatic precision therapy or

clinical trial for:

mPCa: BRCA1, BRCA2, ATM,
PALB2, FANCA, RAD51D,
CHEKZ, CDK12;

mCRPCa: MMR genes
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BRCA 1/2 Mutations and PCa

* DNA damage response (DDR) genes

e 2-6 fold
» 8.6-fold
* PCa: Like

AN

AN

lifetime risk (BRCA2 > BRCA1)
risk by age 65 (BRCA2)
y to be aggressive: Gleason 8 or higher, node +,

mets, poor survival

« T self and family risk for other hereditary cancers: breast,
ovarian, melanoma, pancreatic, Lynch Syndrome, colon,

gastric

* Direct screening and mCRPC therapy (e.g., PARP inhibitors)

https://auau.auanet.org/node /38240



Who should be testede (NCCN)]

Men with metastatic prostate cancer (germline and/or
somatic)

Men with high or very high risk localized cancer

Men with family history of prostate cancer < 60yrs of
age or prostate cancer-related death




Who should be tested?¢

Men with personal history of breast cancer

Men with family history of early onset breast, colorectal
or endometrial cancer (< 50 yrs old)

Men with family history of ovarian, exocrine or
pancreatic cancer (any age)

Family history of lynch-syndrome related cancer

Ashkenazi Jewish ancesiry




Who should be tested?¢

For those without a prostate cancer diagnosis:

Family history “suggestive” of hereditary prostate
cancer or hereditary breast and ovarian cancer or
colon cancer syndromes (NCCN)|)



How does this impact
treatment?



Somatic Mutation Testing in Prostate Cancer

* |dentify “actionable” mutations.
— HRD genes: e.g. BRCA1, BRCA2, PALB2

— = PARP inhibitors
» Up to 20-25% of cases

— MMR (mismatch repair) genes: e.g. MLH1, MSH2, MSH6 Or MSH
high

— - Pembrolizumab
= 3-5% of cases




Targeted Drug Therapy °

PARP inhibitors
) Simply put — these drugs
§ » | block the PARP enzyme,
3 which helps repair DNA
damage, and this prevents
i R RRE cancer cells from repairing

mmmm TITTIIIITITT their damage and leading fo

cell death.

( DNA repaired, cell division possible




Targeted Drug Therapy/Precision Medicine °

PARP inhibitors

Taken as pills or capsules, typically 1-2x per day.
Typically used in metastatic castration-resistant prostate cancer (mCRPC) with
BRCA mutations.

Rucaparib (Rubraca): mCRPC after taxane therapy, BRCA mutation

Olaparib (Lynparza): mCRPC with abiraterone, BRCA mutation OR by itself after failing
enzalutamide or abiraterone (BRCA or HHR mutaftion)

Niraparib + Abiraterone (Akeega): mCRPC with BRCA mutation
Talazoparib (Talzenna): MCRPC, HRR mutation



Targeted Drug Therapy °

PARP inhibitors

Adverse effects: Nausea, vomiting, diarrheq,
fatigue, loss of appetite, anemia, constipation,
skin rash, abnormal liver tests, low platelets,
cough, shortness of breath.

Rare: myelodysplastic syndrome or AML.



Genomic Testing
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Genomic testing

Tissue based biopsies

Molecular signatures

Used to make treatment and management decisions

NOT used in advanced or metastatic prostate cancer



Conclusions

Prostate cancer has a strong genetic component.

We have identified several “actionable mutations”
but this is just The “tip of the iceberg”....

Ask your urologist about whether a genetic
evaluation would be appropriate, especially if you
have high risk or metastatic disease OR a strong
family history.
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