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Genetyka nowotworow
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Genetyka nowotworow - geny o wysokiej penetraciji

(driver mutations) versus geny o sredniej i niskiej
penetracji (passenger mutations)
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Genetyka nowotworow
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Diagnostyka genetyczna w chorobach

nowotworowych.
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genetyczne:
Somatic mutations Germline mutations
A i * Occur in nongermline tissues * Present in egg or sperm
Komorkl * Cannot be inherited * Can be inherited
nowotworowe = Cause cancer family syndrome
Pobrane z O "5‘
guza, krazace Child
lub DNA Nonheritable Heritable O
nowotworu z — >
surowicy
Mutation in tumor only Mutation in All cells
Dla pO trzeb (for example, breast) egg or sperm affected in
offspring
e
(x %
JERIA
)
Wybrane Bl S
: (] %
mutacje lub 1|

panele
gendéw

Badania
genetyczne:

Komérki
somatyczne
(np. krew,
fibroblasty )

Dla potrzeb
poradnictwa
genetycznego
[terapii

Najczestsze
mutacje lub
panele genéw




Diagnostyka genetyczna w chorobach
nowoiworowych.

Wskazania do badania w kierunku mutacji germinalnej:

»Wystepowanie w rodzinie raka piersi/jajnika, przydatkéw, otrzewnej, trzustki
lub agresywna postac raka prostaty (spetnione kryteria)

» Rozpoznanie ponizej 50rz
P Potrojnie ujemny rak piersi
» Rak piersi u mezczyzny

» Pochodzenie: Zydzi Aszkenazyjscy

» Rozpoznanie mutacji w guzie

» U oséb z HER ujemnymi guzami przerzutowymi, ktérzy kwalifikuja sie do
terapii inhibitorami PARR.

Metody diagnostyki:

1. Badanie wybranych mutacji (hot spots)
2. Badanie paneli genéw
3. Sekwencjonowanie genomu.
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Medycyna personalizowana, oparta o badania

genetyczne:

Systems biology screen
Histological subtyping Molecular profile

Breast

Pre-clinical drug screening

Drug Molecular Effective treatment
treatments aberrations profile

A-1

Personalised Medicine

The identification of a subgroup of patients presenting similar
responses to biomarker diagnostics allows physician to identify
who can benefit or who are at risk of suffering harm from
a pharmaceutical drug, therefore limiting risks
(toxicity, adverse effects, non-response...)

Stratification allows these groups of
patients to benefit immediately
from a better care support:
another treatment or
amore accurale dosing

Stratification of patients
into group thanks
10 biomarkers
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Patient Patient Patient Patient

responders but non-responders non-responders responders and
high toxicity of to treatment and high toxicity no toxicity of
treatment of treatment molecule

Forming sub-groups within the population allows to increase
the effectiveness of a treatment while allowing other patients
to receive a better suited treatment




Medycyna personalizowana a zdrowe |
nosicielki mutacji BRCA1/BRCA2.

TABLE |. NCCN management of the hereditary breast and/or ovarian cancer syndrome'®
(Adapted from the NCCN guidelines, version 1.2016)

Management of hereditary breast and/or Details
ovarian cancer syndrome

Breast screening Annual breast MRI screening or mammogram for age 25-29 years. Breast MRI screening and
mammogram for age =35-70 years. Individual consideration for age >70 years

Risk-reducing mastectomy Counselling may include a discussion regarding degree of protection, reconstruction options, and
risks

Risk-reducing salpingo-oophorectomy is Counselling may include a discussion of reproductive wishes, extent of cancer risk, degree of
recommended for those aged 35-40 years protection for breast and ovarian cancer, and management of menopausal symptoms
and upon completion of child bearing

Address the psychosocial, social, and For those who have not selected risk-reducing salpingo-oophorectomy, consider concurrent
quality-of-life aspects transvaginal ulirasound and CA-125 monitoring starting at 30 years or 5-10 years before the
earliest age of first diagnosis of ovarian cancer in the family

Consider chemoprevention for breast cancer -
and ovarian cancer

Consider investigational imaging and
screening studies

Abbreviations: MRl = magnetic resonance imaging; NCCN = National Comprehensive Cancer Network




Medycyna personalizowana a zdrowe

nosicielki mutacji BRCA1/BRCA2.

BRCA Mutation:

Reducing Risk: Surgical Intervention:

A
S
4

Bilateral Prophyvlactic

Mastectomy:

- 90% risk reduction.

- Total > S.C. mastectomy.

- Skin sparing +/-
preservation of

nipple/areola complex =>
Better cosmoses.

- Immediate reconstruction.

Bilateral Salpingo-

oophorectomy:

—=> 77% risk reduction of all
cause breast cancer

mortality to age of 70 years.

Ingham SL et al. Risk-reducing surgery increases
survival in BRCA1/2 mutation carriers unaffected at
time of family referral.

Breast Cancer Res Treat 2013; 142:611.

Finch AP, et al. Iimpact of cophorectomy on cancer
incidence and mortality in women with a BRCA1 or
BRCA2 mutation.

J Clin Oncol 2014; 32:1547.




Medycyna personalizowana a pacjentki z rakiem
piersi/jajnika i mutacjg BRCA1/BRCA2.

Figure 1: La Fornarina by Raphael Sanzio (1483-1520)
Galleria Nazionale d'Arte Antica in Palazzo Barberini.
Oil on panel, 8560 cm.




The role of BRCA mutation testing
In determining breast cancer therapy

Alison H. Trainer, Craig R. Lewis, Kathy Tucker, Bettina Meiser, Michael Friedlander and Robyn L. Ward

Pre-operative workup

Surgery*

Radiotherapy”

Clinical studies

Adjuvant therapy

Follow-up

Metastatic disease

Family members

= MRI of contralateral breast

* Both mastectomy and BCT are acceptable

= Consider age-dependent increase in metachronous
cancer risk—ipsilateral and contralateral

= Consider definitive surgery—bilateral mastectomy

* No BRCA-~elated contraindication
= Consider implication on future therapeutic
or reconstruction surgery

= BRCA prognostic marker status—POSH study
= Provides molecularly defined tumor subgroup in which
to independently determine optimal treatment regimens

= Consider adjuvant therapy in nodenegative patient

* No data to alter current management at present time

* Consider bilateral salpingo-oophorectomy as both adjuvant
and risk-reducing management

= Lifelong surveillance of residual breast tissue
= Consider riskreducing bilateral salpingo-oophorectomy

* Ongoing PARP-related clinical trials
* Ongoing platinum and taxane-elated trials

= Refer to familial cancer services

Figuee 1. La Fornarina by Raphael Sanzio (1483-1520)




Medycyna personalizowana a pacjentki z
rakiem piersi/jajnika i mutacjag BRCA1/BRCA2.
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Czy badamy wszystkich?
Czy badania adresujemy do osob ze
zwiekszonym ryzykiem zachorowania?




Czy badamy wszystkich?
Czy badania adresujemy do osob ze
zwiekszonym ryzykiem zachorowania?

Target group Strategy Examples

General Population approach: Smoking bans

population Change laws and norms and taxes; HPV
vaccination

Hichorsk h: Low-dose lung CT
Individuals at High-fs .approac ' screening in smokers;
elevated risk Exposure avoidance, chemo- mammography in

prevention, early detection childhood cancer survivors

Carriers of high-risk Precision prevention Risk-reducing oophorectomy
mutations; individuals & early .detectlon: in BRCA1/2 mutation
diagnosed with ~ Mechanism-based carriers; chemotherapy in
preneoplastic lesions - Interventions smoldering myeloma

Cancer patients with targetable BRAF/MEK inhibitors (melanoma);
mutations imatinib (chronic myelogenous leukemia);
PARP inhibitors (tumors in BRCAT

germline carriers)




Lespoly dziedzicznie uwarunkowanego wysokiego
ryzyka zachorowania na raka piersi i jajnika -
podstawy genetyczne.

Contribution of known genes to
familial aggregation of breast cancer

BRCA1  BRCA2




Lespoly dziedzicznie uwarunkowanego wysokiego
ryzyka zachorowania na raka piersi i jajnika -
mutacje zatozycielskie.

Przyktad: efekt fundatora w populacji Zydow
Aszkenazyjskich

Wsrod Zydow Aszkenazyjskich 1 na 40
jest nosicielem mutacji BRCA17 lub BRCA2

1 7 T
|

185delAG 5382insC
Czestosc ~1% Czestosc ~0.15%

BRCA2 I

6174delT
Czestost ~1.5%

w populacji polskiej cztery mutacje: 5382insC, C61G, 4153delA | 185delAG
stanowig ok. wszystkich mutacji wystepujacych w BRCA1




Lespoly dziedzicznie uwarunkowanego

wysokiego ryzyka zachorowania na raka
piersi i jajnika - heterogennosc niealleliczna

BRCA1/BRCA2 mutations in ovarian cancer
(UW, Seattle, USA)
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Lespoly dziedzicznie uwarunkowanego
wysokiego ryzyka zachorowania na raka
piersi i jajnika - heterogennosc alleliczna
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Czy badamy wszystkich?
Czy badania adresujemy do osob ze
zwiekszonym ryzykiem zachorowania?
Badania NGS.

Breast cancer
cases with
known
mutation; 10%

FIGURE 8-2 Percentage of breast cancer cases with a genetic m No family history of breast
cancer (sporadic)

Unidentified genetic factors

Low penetrance genetic
variants

Moderately penetrant genetic
variants e.g. CHEK2, ATM

Highly penetrant hereditary
cancer syndrome
e.g. BRCA1/2, Li Fraumeni




Czy badamy wszystkich?
Czy badania adresujemy do osoOb ze
zwiekszonym ryzykiem zachorowania?
Badania NGS.

BMPR1A,
SMAD4,
‘v’HL




Czy badamy wszystkich?
Czy badania adresujemy do osob ze
zwiekszonym ryzykiem zachorowania?
Bqdcmla NGS.
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Putapki - badania NGS.

Genetic test result classifications

No vus- Uncertain
~ Mutation  Likely  Significance
. (Negative)  Benign (vus)

1 :

Medical management based on Medical management

Uncertain resulfs do not linked with gene where
influence recommendations for mutation found.

care.

Slide from COGENT study @ University of Pennsylvania
hitp://rt5.cceb.med.upenn.edu/public/cogent/APPENDIX_F_IModified_VAP_for_all_scenarics 20141210.pdf

MD Anderson ( Cooper
GaneerCenter

Making Cancer History'




Putapki - badania NGS.

% of all
GENE N Positives

CHEK2
BRCA1
PALB2
MUTYH®
ATM
BRCA2
PMS2
NBN
BRIP1
p53
APC
MSH6
MRE11A
NF1
CDH1
RAD50
RAD51D
BARD1
CDKN2A
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National

Comprehensive: NCCN Guidelines Version 2.2016

NGOV Cancer

Genetic/Familial High-Risk Assessment: Breast and Ovarian

NCCN Guidelines Index

Genetics Table of Contents

Network” Discussion
BREAST AND OVARIAN MANAGEMENT BASED ON GENETIC TEST RESULTS?
n 19 s ti M co nd/Consi
(>20% risk of breast cancer®)
Intervention ATM BRCA1 BRCA1
warranted based on | BRCA1 BRCA2 BRCA2
gene and/or risk level | BRCA2 CDH1 Lynch syndromef
CDH1 PTEN BRIP1
CHEK2 TP53 RAD51C
PALB2 PALB2 RAD51D
PTEN
STK11
TP53
Insufficient evidence | BRIP1 ATM PALB2
for intervention®¢ CHEK2
STK11

RRM: risk-reducing mastectomy

RRSO: risk-reducing salpingo-oophorectomy

YIntervention may still be warranted based on family history or other clinical factors.

3
o

See NCCN Guidelines for Genetic/Familial High-Risk Assessment: Colorectal.

CInsufficient evidence for any recommendations for breast MRI, RRSO, or RRM include but are not limited to:
BARD1, FANCC, MRE11A, MUTYH, NF1, NBN, RAD50, SMARCA, or XRCC2.

dSee NCCN Guidelines for Breast Cancer Screening and Diagnosis.

May be modified based on family history or specific gene mutation.

NCCN Guidelines Versiocn 2.2016: Guidelines for Detection, Prevention and Risk Reduction: Genetic/Familial High-Risk

Making Cancer Mistory’

MDAnderson (S Cooper
LaneerCenter

Assessment: Breast and Ovarian. www.nccn.or




Lespoty dziedzicznie uwarunkowanego
wysokiego ryzyka zachorowania na
raka piersi i jajnika.
Wedtug rekomendacji UK Cancer Genetics Group (2018) do grupy
genow, ktorych mutacje w komorkach germinalnych generuja wysokie
ryzyko zachorowania na raka:

_piersi:

BRCA1, BRCA2, PALB2, PTEN, STK11, TP53,

EIWLER

BRCA1, BRCA2, MLH1, MSH2, MSH6, PMS2, RAD51C, RAD51D.




Dziekuje za uwage!




