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Cancer y el Genoma

El cancer es una enfermedad genética pero no especificamente hereditaria
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ESPORADICO dx 560 abos
- Unico caso en la familia - Multiples casos del mismo - Varios miembros afectados
- Edad de aparicion tipo de cancer con multiples neoplasias en
avanzada - Herencia vertical: diferentes generaciones

autosomica dominante

https://www.cancer.org/es/cancer/causas-del-cancer/genetica/sindromes-de-cancer-familiar.html / https://www.cancer.gov/
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Cancer y el Genoma

Genes supresores de tumores

Inactivacion, ambos alelos afectados, perdida de funcidon de una proteina

Genes involucrados en la reparaciéon del ADN

Alteracion con pérdida de funcidn, aumenta la tasa mutacional

Proto-Oncogenes

Activacién, mutacion en al menos uno de los dos alelos, ganancia de
funcidn en una proteina que sefaliza la division




Cancer y el Genoma
Y M o

Somatic DNA changes Germline DNA changes
Acquired over a Present in every cell
persons lifetime of the body including

in single cells egg and sperm

Can increase cancer susceptibility

' | i

Can lead to cancer

Can NOT be Can be
inherited inherited




Cancer y el Genoma L

13 t";)"?g} - dof gl s wt‘}“m R0 N
c,A'rdc;\l:&qw SKCAATAAGCAACAGTTCAATGAATCARRAL COARTIALR

TI'AGA'L’GC'I' GGCAGCAGAGA GGAAGATCAAGTCGTGACACCACCTCTGAAGT hysd
GCAACAACAGCAGGC EZTCCACCCAGCAACACAACTTCTTTTACAGCAGCAAACAA
4 AGTCATAAACAGACACCACTGCAGGTGCCTGTGTCAGTGGCCATGATGACTCCCCACK TGATCACCC
g ot &AGCAGA CAGCAACAAGTCCTGTCTCCTCAGCAGET. ACAAGCCCTTCTCCAACA

AGCA o ACTACAACAGTITTTACE

A GCAC:CAGCAGC AL
ATTGOBAGC CCASCAGCTTGTC
T'I‘CA S CAG SACTCAT
A

SFAGH “‘i“"'x&" 9 3 ' AACALIATORRACCAY
LATACTIINICCAO) chrrcA’cTT ﬁ )
CTCIATGGC S TTTGHAAAT GEATRE ATTTGTGAAGAT
AGCACETTAACAATGAACACCORIICEAT ket _AAGCACTGCTCAGTC.TCGAGT GAAATACACG
fiiea GCAAAGTTAGAAATACAC.CTTTCTAAA AACGCGAACGFETTCAAGCAATGATGACCCACTTHUCACATAC

‘ ENCAGAGACCAAACCATCTCCCAAACCTCTA TCTGGTGTC AGTCTCACCATGTCGAAGAATATCITTGOAGH
K CGCACAGA C.CTTACCTCAAACCCCTACCACA€ A CRCACRAGTCACCCCCATTACCCAGGGACCETCAGTA
.cc CAGCCA GTCTGCCCAATGTGGGAGCCAJ GCAACGCCACATTCAGACAAATACAACATTCCCATETCATCAGAA,
L ATHGCCCCAAACTATCAATTTTATAAAAATCCAGRTGTCACACRTCCATTTACTTATGCAACTCTCATARGGCAGIGCTA
{Tc TGCAGYCATCTGACAGGCAGT FAACACTTHATGAAATTTA ; GCTGGTTTACACGGACATTTGCTIACTTCAGGE.

. CTAATGCAGCAACTTGGAAGAATGCACTACGAATAATETFACKICTCCACAAGTGTTTTGTTCGAGTA AAAATGTTAY
AACGACCALTATCCACTCTGGATGAAGTAGAATACCRERACCUAAGGTCACAAAAGATAACAGGAALTCCA c‘n"‘
CTAAAAAATIATACCTACCAGTTTAGGCTATEGACCAGLIRTTA o 'CAGTTTGCAGGCTCCCTTGGAA AGAGAGCAG 4
{ TTTACCTTTECTAACTAATCCTCGACTGATAAA
I TGGTRCTCTIGGATCACATTGACAGCAATGLAAAZACTACT GOYGCTCACCTCAGCCGCACATAGA
= CGTCA AGCAACAGCCAGTGATTGCAGAGGATIRAGA ATCCOYAATUFCCTTAGTCACAACAGCTAAT]

d\ATI'A AQGACCACACACACATTGAAZAACH ’ TCT ANGATCTGGAATGAGAACTGACTTG

‘GCCTGA CCDCACATATCACTCACC CATAACCACT! 2 RTATTTGACAAATTTTTACTC

STTAAGCATGGATAAAGGAGACAGHL CTAAAGGH C CT GC GC TTTGGCATTCAGTACCAA
b TCCTTG 'FCTTCTTCTTCTTC : SAAAAAAACY CAAAAACTGATTTI'C 3
:MTGAACTA - ; ¢ TTRAGGGTTCATGAAA ACTC.AATATC:A
n GCATACATC TCO%I AGNGTTAGTTTCATTHATGC] GAATTTTC

* GEATTCAGTAGTT TI'CTATTG AATTTECACAGGA 'T'

ACATTAGT ATCFTGGTAECAC ;
AATTAGACTG CAA AT CTAAAACCT “TTCC

AGTATCAGA TCA
§4 CAACTGTAAATGACATAA

] GTCTGTCC'"CTTACTGTTAA STAAAGTGCARRCATAACETAACATTATEY CIEC AAGCACCATAG)
+ ATATCTCC LFACATCTTACAACTGTACTCTTTACC ! AAAGCTTTCTCTACCTGCAAACACH
. TACAGCTG CAAAGCCAACTCTAACC : ARICACACAACGCAGCCACATGLT]
TTCTGTAACTTCAATTAGTACAAAGGAACCTTTTCCATCAACTACCTGCTGT'I'I’TCTC.ATC.ACCTCT GGGAT

i mAGCCCTm_AA_Aq,AMQAATATcAcAAAAAccAcAAqAAAAAATcTTAA]ICAcTCAGACAﬁIAATCTTCT G




Cancer y el Genoma

GENETIC OVERLAP
BRCA1/2
STK11 PTEN
BARD1 ATM
CDH1 PALB2
TP53 CHEK2
RAD51C NBN
BRIP1

Multiple genes can increase the
risk of a single cancer

_ QOvarian

Prostate Gastric

/
4

Melanoma " Colorectal

Pancreatic

Multiple cancers can be associated
with a single gene
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Sindrome de Cancer Hereditario de Mama y Ovario (SCHMO): l‘ || /

Introduccion —
En el mundo

"En 2020, hubo 2,3 millones de mujeres diagnosticadas con cancer de mama ™
y 685 000 muertes en todo el mundo. A fines de 2020, habia 7.8 millones de f 3.?;
mujeres vivas a las que se les diagnostico cancer de mama en los ultimos 5 anos,

lo que lo convierte en el cancer mas prevalente en el mundo”

En Argentina

-El cancer de mama es la primera causa de muerte por tumores en mujeres
-El cancer de mama causa alrededor de 5600 muertes al ano

32%

El cancer de mama representa

90%

Los tumores de menes de un

-Anualmente se producen mas de 19000 casos nuevos

centimetro tienen hasta el 90%

de probabilidades de curacion

kkkkkkkk

1 de cada 8 mujeres sera diagnosticada con cancer de mama a lo largo de su vida
/| Q9 e

el 32% de todos los canceres

en mujeres argentinas

https://www.who.int/news-room/fact-sheets/detail/breast-cancer
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Sindrome de Cancer Hereditario de Mama y Ovario (SCHMO) : Molecular *

BRCA1/BRCA2
» Codifican para proteinas involucradas en la supresion & g e S—
tumoral ans e &

domain
——— :
". il N EEiEa NI S c

« BRCA1 se encuentra involucrado tanto en la °®
reparacion del ADN, como en la regulacion de puntos WQ

s G
. ~ \ DNA damage
de control del ciclo celular, en respuesta al dano en el ) G \@

ADN

- BRCAZ participa en la reparacion de rupturas de ADN o ,g@ = T
doble cadena ————

« BRCA1-BRCA2-RAD51: Mantenimiento y estabilidad ~N W
del genoma W TR TImD.

1l S / G; phase \ M phase

PMID: 24675954
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Ratio of Hazard Ratios (Breast Cancer: Ovarian Cancer)
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Sindrome de Cancer Hereditario de Mama y Ovario (SCHMO) : Molecular * ‘

BRCA1/BRCA2

+ Riesgo BRCAT1: 50-85% de desarrollar cancer de mama en

mujeres; 40-60% de desarrollar cancer de
ovario a los 85 anos. Riesgo de otros tipos de cancer en
mujeres y hombres

* Riesgo BRCAZ2: 50-85% de desarrollar cancer de
mama en mujeres; 16-27% de

desarrollar cancer de ovario a edad avanzada. En hombres,

riesgo incrementado para cancer de mama y cancer de
préstata. Mujeres y hombres: riesgo de melanoma y cancer
de pancreas

BREAST CANCER

RISK FACTORS AND PREVENTION

RISK FACTORS
I /CONTROLLABLE RISK FACTORS

1~|Y

EXPOSURE :
typo o M TORADIATION | ‘
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Sindrome de Cancer Hereditario de Mama y Ovario (SCHMO) : Molecular *l

¢ OTROS GENES?

PV Prevalence
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| Other Subtypes.
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Other Genes Related Lynch Syndrome Other Panel
*Represents a statistically higher prevalence to Breast Cancer Genes Genes

35000 pacientes con cancer de mama

Panel de 25 genes

PALB2 - : ® '
[RAD51D- :
ATM -
[CDKN2A+ |
MSH2+ |
CHEK2 -
BARDI -
MSH6
BRIPI -
CHEK2* -
MLH1 |
NBN -

NF1 4
REI1A
PMS2 -
RAD51C
RAD50 A

0o 1 2 3 4 5 6 7 8 9 10 11 12
Odds Ratio
65057 pacientes
Non BRCA1/2 - Breast Cancer Risk: genes were categorized
as high risk (OR > 5.0), (OR = 2.0-5.0), or
no clinical relevance (OR < 2.0).



Sindrome de Cancer Hereditario de Mama y Ovario (SCHMO) : Molecular *
ROSAY

PALB2

Desempefia un papel fundamental en la reparacion por
recombinacidon homodloga (HRR) a través de su capacidad para
reclutar BRCA2 y RAD51 a las roturas del ADN

PALB2 es un importante gen de susceptibilidad al cancer de y
existen importantes asociaciones entre las variantes patogénicas
en linea germinal y los canceres de ovario, pancreas , prostata y
mama (femenino/masculino).

Trabajos sugieren que el riesgo de cancer de mama
para los portadores de variantes patogénicas en PALB2 puede
superponerse con el de los portadores de
variantes patogénicas en BRCA2

GUIDELINES

T
A new ACMG Clinical Practice Resource, | =
developed by a global team of cancer . v
genetics specialists, provides guidance - %
for individuals, helps guide clinical ° ‘g?j
management of patients. , ® C g

s

‘Management of individuals with 3 P: -
germline variants in PALB2: a clinical ™ e
practice resource of the ACMG’ is %) ACMG

American College of Medical
Genetics and Genomics
Translating Genes Into Health

published today in Genetics in Medicine.
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¢Cuando testear?

Mational TESTING CRITERIA FOR HIGH-PENETRANCE BREAST CANCER SUSCEPTIBILITY GENES
L (Specifically BRCA1, BRCA2, CDH1, PALB2, PTEN, and TP53. See GENE-A)® %81

Eﬂmprehengiue Testing is clinically indicated in the following scenarios:

EE ACEr « See General Testing Criteria on CRIT-1.
i » Personal history of breast cancer with specific features:
HE‘tWﬂfl’ﬁ. » A.En at Diagnosis and Family History ] An Pn
0=45y d im sgatami: treatment decisions using
0 46=50 y with ANY": itors for breast cancer in the metastatic |
= Unknown or limited family history? snttin [Sea NCCN Guidelines for Breast Cancer) |
= Multiple primary breast cancers I'(wxg.rnt:l'!rt:un:llus or = To ai En adjuvant tma!tmunt decizions with
meatachronous) nlapnrlr!: Fnr high-risk,” HER-2 negative breast
- 21 close blood relative™ with breast. ovarian, cance
pancreatic, or prostate cancer at any age = Triple-negative breast cancer
Gy = Lobular breast cancer with personal or family
- 21 close blood relative™ with ANY: histn;fl of diffuse gastric cancer. Seg NCCHN_
= breast cancer at age <50 y or male breast cancer ' i
at any age = Male breast cancer
= gvarian cancer any age =21 close blood relative® with male breast cancer
r By Ancest

= pancraatic cancer any age
= metastatic,’ intraductal/cribriform histolo

or high- or very-high risk gmup (see
Guidelines for Prostate Cancer

i+ Ashkenazi Jewish ancestry
} prostate cancer

-23 mt:ludhgnnsu of breast cancer in patient and/

or close blood ralatwu
- 22 close blood relatives” with either breast or

prostate cancer (any Emdn} at any age

» Family history of cancer only
» An affected individual (not meeting testing criteria listed above) or unaffected individual with a first- or second-

degree blood relative meeting any of the criteria listed above (except unaffected individuals whose relatives meet

criteria only for systemic therapy decision-making).™
o If the affected relative has pancreatic cancer or prostate cancer only first-degree relatives should be offered

testing unless indicated based on additional family history.
¢ An affected or unaffected individual who otherwise does not meest the criteria above but has a probability >»5% of a

BRCA1/2 pathngnn'u: variant based on prior probability models {ng, Tyrer-Cuzick, BRCAPro, CanRisk)"




Sindrome de Cancer Hereditario de Mama y Ovario (SCHMO) : Prevencion

Ante cualquier signo de alerta
consulta con tu médico/a:
bulto palpable, cambios

+ en el pezén o en la piel de

EUEINER

000®

Nodulo palpable Cambios en la textura de la piel Cambios o sangrado en el pezon

€l ubhe

Instituto Nacional ; l/ncg Lo
del Céncer argentina.gob.ar/salud/inc #CancerdeMama e o
1 /
povel CANCEY

y 4

La prevencion secundaria del cancer
de mama mediante la mamografia
esta orientada a un diagnéstico lo mas
precoz y preciso posible, ayudando
a diagnosticar la enfermedad en una
fase inicial cuando existe un alto
potencial de curacion.

Argentinaunida

L)

IN C Secretaria de Ministerio de Salud y Desarrollo Social
del Céncer Gobierno de Salud

del Caneercione! Presidencia de la Nacién
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Cancer Colorrectal (CCR) Hereditario: Molecular l‘ I I
ROSAY
CCR
Aproximadamente el 75% de los pacientes con CCR tienen una enfermedad
esporadica.

El 10% al 30% restante de los pacientes tienen antecedentes familiares de CCR
que sugieren una contribucion hereditaria, exposiciones comunes o factores de
riesgo compartidos entre los miembros de la familia, o0 una combinacién de
ambos.

Generalidades
El CCR hereditario tiene dos formas bien descritas:

« Sindromes polipdsicos: poliposis adenomatosa familiar (FAP) y FAP
atenuada (AFAP), que son causadas por variantes patogénicas en
el gen APC ; y poliposis asociada a MUTYH

« Sindromes no polipdsicos: Sindrome de Lynch, Sindrome POLE/POLD1

Otros sindromes de CCR
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Cancer Colorrectal (CCR) Hereditario: Molecular *

El Sindrome de Lynch

Es el sindrome hereditario gastrointestinal mas frecuente, responsable del 3-5%
de todos los casos de CCR.

 De herencia autosémica dominante, se encuentra asociado a mutaciones
germinales en 1 de los 4 genes implicados en la maquinaria de reparacion del
ADN: MLH1, MSH2, MSH6, PMS2.

* Deleciones en el gen EPCAM y la hipermetilacién del promotor de MLH1.

*Riesgo acumulado otros tipos de cancer: endometrio (60%), ovario o estbmago
(10-15%), y un riesgo superior al de la poblacion general para desarrollar
tumores de las vias urinarias, intestino delgado, via biliar y pancreas.

« La mayoria de los individuos afectados desconoce que es portador del
sindrome.



Cancer Colorrectal (CCR) Hereditario: Molecular

1. Consumo

alimenticio . ¥
Proteinas, grasas,

carbohidratos,
polifenoles,
prebioticos,
probidticos

\ 4

4. Enfermedades del
anfitrion
Enfermedades
cardiovasculares,
diabetes de tipo 2,
obesidad, sindrome
metabdlico, enfermedad

\g’/\_ autoinmunitaria

<

2. Bacterias * 6
intestinales

modificadas 3. Efectos biologicos

Modifica el metabolismo
del anfitrion,
la produccion del
sistema inmunitario
de metabolitos
proinflamatorios
y antiinflamatorios

Cambios en
Bifidobacteria,

Lactobacilli,
Akkermansia, etc.




Cancer Colorrectal (CCR) Hereditario: Introduccion l‘
osw‘

MARZO

31 DE MARZO:
DIA DE LA LUCHA

CONTR L CANCER

DE COLON

ovo Meo

PREVENIR
EL CANCER DE

COLON

Las personas que tengan antecedentes
familiares de polipos colorrectales o
cancer de colon y recto, deben
consultar con el médico de manera
inmediata.

Personas entre 50y 75 afios deben hacer los estudios preventivos

Si se detecta a tiempo, el 90% de los casos se curan.




Asesoramiento Genetico : La importancia de la * g | l||| J
historia clinica L

"El asesoramiento genético nace de la necesidad de ayudar a los
individuos y a las familias con un diagnostico o con riesgos de una
condicion genética hereditaria a comprender y adaptarse a las
implicancias de los resultados de estudios genéticos, los que pueden | *
determinar un diagnostico definitivo de un sindrome o una
predisposicion a desarrollar una condicion en el adulto”

Este proceso integra:

La interpretacion de los antecedentes médicos y familiares para
evaluar el riesgo de ocurrencia o de recurrencia de una enfermedad.

La educacidn sobre la herencia, pruebas genéticas, manejo,
prevencidn, recursos e investigacion.

*El asesoramiento y apoyo psico-emocional para promover
decisiones informadas adaptandose de la mejor manera al riesgo o
condicién genética.




bO M@o

Bioinformatica y el analisis de variantes " j
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¢, Analistas de variantes, curadores de variantes o los *
Sherlock Holmes del laboratorio?

» Las bases de conocimiento de las variantes y sus modelos
asociados desempefian un papel cada vez mas importante en
la interpretacion de variantes en cancer.

- Estas bases de conocimientos varian en su nivel de
accesibilidad publica y la complejidad de los modelos
utilizados para capturar el conocimiento clinico y estructural *®
de las variantes.

« Existen paneles de expertos que determinan como y con que
severidad aplicar las reglas establecidas a cada gen

Hole Whole

« Las variantes seleccionadas por los paneles de expertos en
curacion de variantes como el caso de ClinGen han sido
reconocidas por la FDA como una fuente de evidencia
cientifica valida que puede respaldar la validez clinica.




Interpretacion de variantes germinales en cancer

Original sequence

Point mutation

=

y ahora qué?



Interpretacion y curaduria de variantes germinales en cancer

ACMG/AMP (2015) e E—

type
Vs PVS1 Removed Null variant in gene with established LOF as disease mechanism
Strong Ps1 No change Different nucleotide change (same amino acid) as a previously established pathogenic variant
PS2 Disease/gene  De nowo (paternity confirmed) in a patient with disease and no family history
Ps3 Disease/gene  Functional studies of mammalian knock-in models supportive of a damaging etfect on the gene or gene product
pPs4 Disease/gene  Prevalence of the variant in affected individuals is significantly increased compared with the prevalence in 1 —
controls - OR - Variant identified in > 15 probands with consistent phenotypes.
Gurdeline > Genet Med 40524 dor 10103 v 201530 Epub 2015 Mar & PP1_Strong Modif. Variant segregates with > 7 meioses
strength
Moderate  PM1 Disease/gene  Hotspot/est. functional domain (amino acids 181-937) without benign variation
. . . . PM2 Disease/gene  Absent/extremely rare (<0.004%) from large population studies
Standards and guidelines for the interpretation of o Removed  etected i ars wih  pathogeric vrat cesie)
> £ 2 PM4 No change Protein length changes due to in-frame deletions/insertions of any size in a nonrepeat region or
. < stop-loss variants
Sequ ence va rla n t S e a lo l n t con Se n su s PM5 No change Missense change at an amino acid residue where a different missense change previously established
- - . as pathogenic
recommendation of the American College of Medical S iematene Conlmed e rov i conlmatin o ey
= = F 5 PVS1_Moderate Modif. Null variant in gene with evidence supporting LOF as disease mechanism
G d G d h A f strength . )
enetics and Genomics and the Association for e e P2 S s e American College of Medical
strength & .
MOleCUlaf Pathology PP1_Moderate  Modif. Variant segregates in z 5 meioses GE nE-tH:S and Geﬂﬂm |l.__':,.
strength
= a z y - Supporting PP1 Disease/gene  Variant segregates in >3 meioses
Sve Bchards ', Naznesn Aziz ¢ *_ Juko Gastier-Foster ® PP2 Removed Missense variant in a gene that has a low rate of benign missense variation and where missense
Wayne W = rody ? Madhur M .'l.;'j'_‘ 3 variants are a common mechanism of disease
s . v PP3 No change Multiple lines of computational evidence support a deleterious effect on the gene or gene product
Medi L Rebm 'Y, MG Ladorstory Qualily Assutanc PP4 Removed Phenatype specific for disease with single genetic etiology
PP5 Removed Reputable source reports as pathogenic
L'Trhaho ns 4 sxpand PS4_Supporting Modif. Variant identified in >2 probands with consistent phenotypes
strength
PMID- 25741858 PMCID: PACAS44753 DO 10 74 Benign criteria
Rule Specification Rule description
Free PMC articie type
SA BA1 Disease/gene  Allele frequency is > 0.1% based on the filtering allele frequency in ExAC
Strong Bs1 Disease/gene  Allele frequency is = 0.02% based on the filtering allefe frequency in EXAC provided there is no
conflicting information
BS2 Removed Observed in healthy adult with full penetrance expected at an early age
BS3 No change Functional studies of mammalian knock-in models supportive of no damaging effect on protein
function or splicing
BS4 Disease/gene  Nonsegregation in affected members of a family
Supporting BP1 Removed Missense variant in gene where only LOF causes disease
BP2 Disease/gene  Observed as comp het (in trans) or double het in genes with overlapping function (e.g., sarcomere genes)
without increased disease severity or observed in cis with a pathogenic variant in any inheritance pattern
BP3 Removed In-frame deletions/insertions in a repetitive region without a known function
BP4 No change Multiple fines of computational evidence suggest no impact on gene or gene product
BPS Disease/gene  Variant found in a case with an altemate molecular basis for disease
BPE Removed Reputable source reports as benign
BP7 No change A silent variant for which splicing prediction algorithms predict no impact to the splice consensus sequence

nor the creation of a new splice site -AND- the nucleotide is not highly conserved

ACMG/AMP, American College of Medical Genetics and Genomics/Assodiation for Molecular Pathology; LOF, loss of function; Modif. strength, modified rule strength;
Removed, not applicable to MYHZ-associated disease; SA, standalone; VS, very strong.
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Benign

Pathogenic

Strong

Supporting

Supporting

Moderate

Strong

v

Very strong

A‘ :MG/AM P 201 5 Population MAF is too high for Absent in population Prevalence in
data disorder BA1/BS1 OR datat PM2 affecteds statistically
observation in controls increased over
inconsistent with controls PS4
disease penetrance BS2
Computational Multiple lines of Multiple lines of Novel missense Same amino acid Predicted null
and predictive computational evidence computational at an amin change as an variant in a gene
data suggest no impact on gene dence support a where a established where LOF is a
‘gene product BP4 deleterious effect pathog pathogenic variant known
on the gene /gene P81 mechanism of
Missense in gene w product PP3 disease
only tr ing cause PVS1
disease BP1 Protein h changing
variant PM¢
Silent variant with non
predicted splice impact BP7
In-frame indels in repeat
wlout known function BP3
Functional Well-established Missense in gene with Mutational hot spot Well-established
data functional studies show low rate of benign 0 tudied functional studies
no deleterious effect missense variants and nal domain show a deleterious
BS3 path. missenses without benign effect PS3
common PP2 variation PM1
Nonsegregation Cosegregati ith
: with disease BS4 disease inm X
§°t9’°9°"°" affected family Increased segregation data
ata St —
members PP1
De novo De novo (without De novo (paternity and
data ternity ternity maternity confirmed)
confirmed) PMé PS2
Allelic data Observed in trans with
a dominant variant BP2
Observed in ¢is with a
pathogenic variant BP2
Other Reputable source w/out Reputable source
database shared data = benign BP6 = pathogenic PP5
Found in case with Patient's phenotype or
Other data an alternate cause FH highly specific for
BP5 gene PP4
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CLINGEN (2013)
National Institutes of Health (NIH)

Evidence based Network for the Interpretation of Germline Mutant Alleles y International Societ

y for Gastrointestinal Hereditary

ENIGMA BRCA1 and BRCA2 Variant Curation Expert Panel
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CANVIG/CANVAR (2017) N | ==

Clinical Scientists, Cancer Genetics, and the Cancer Variant Interpretation - Gen\ QA:=
Group (CanVIG) AR . o ions oo

CanVIG-UK Consensus Specification for Cancer Susoe otibility Genes

ICR CancerReseaen canﬂene || ACGS Best Practice Guidelines for Variant Classii (v2 12)
= *NEW DOCUMENT* - -

itk CanVIG-UK Consensus Specification for Cancer Susceptibility Genes

£ {"b CANCER Approved: 22nd June 2021
iy UK CAMBRIDGE

5% unveRsiTy oF CanVIG-UK Gene Specific Recommendations: BRCA1/BRCA2
Data Resources, Clinical and Educational v OXFORD J | newcupance:
Tools MANCHESTER — \({‘ear::?/gl)?gene specific recommendations for BRCA1/BRCA2 variants.
1824 Approved: 23rd June 2021
to leverage Cancer Susceptibility
Genetics for
CanVIG-UK Gene Specific Recommendations: TP53
Early Detection and Prevention of Cancer e d \ L
=0 —_— Version 1.30
w{‘S\t G eorg e 5 CanVIG-UK gene specific recommendations for TP53 variants.

Approved: 23rd June 2021

rsity of London
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ACGS (2017)
The Association for Clinical Genomic Science

en\ e
A m Member of UK NEQAS consortium

ACGS A\,

Association for Clinical Genomic Science

ACGS Best Practice Guidelines for Variant Classification 2019

Sian Ellard"?, Emma L Baple***, lan Berry®, Natalie Forrester®, Clare Turnbull®, Martina Owens’,

Diana M Eccles’, Stephen Abbs®, Richard Scott*®, Zandra C Deans'’, Tracy Lester", Jo
Campbell'?, William G Newman'*'* and Dominic J McMullan'®

Department of Molecular Genetics, Royal Devon & Exeter NHS Foundation Trust, Exeter, EX2 5DW, UK.

University of Exeter Medical School, Exeter, EX2 5DW, UK.

Department of Clinical Genetics, Royal Devon & Exeter NHS Foundation Trust, Exeter, EX2 5DW, UK.

Genomics England, William Harvey Research Institute, Queen Mary University of London, Charterhouse Square, London,

EC1M 6BQ, UK

Leeds Genetics Laboratory, St James’s University Hospital, Leeds LS9 7TF, UK.

Bristol Genetics Laboratory, North Bristol NHS Trust, Bristol BS10 5NB, UK.

Wessex Clinical Genetics Service, University Hospital Southampton, Southampton SO16 5YA, UK.

East Anglian Medical Genetics Service, Addenbrooke’s Hospital, Cambridge CB2 0QQ, UK.

Department of Clinical Genetics, Great Ormond Street Hospital for Children NHS Foundation Trust, London, WC1N 3JH,

UK.

10. UK NEQAS for Molecular Genetics, Department of Laboratory Medicine, Royal infirmary of Edinburgh, Edinburgh EH16
4SA, UK.

11. Oxford Genetic Laboratories, Oxford University Hospitals NHS Foundation Trust, Oxford OX3 7LE, UK.

12. Viapath Genetics Laboratory, Viapath Analytics LLP, 5" Floor Tower Wing, Guy’s Hospital, London SE1 9RT, UK.

13. Manchester Centre for Genomic Medicine, Central Manchester University Hospitals NHS Foundation Trust, Manchester
M13 9WL, UK.

14. Evolution and Genomic Science, University of Manchester, Manchester M13 9PL

15. West Midlands Regional Genetics Laboratory, Birmingham Women’s NHS Foundation Trust, Birmingham, B15 2TG, UK.
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G |

CANVIG/CANVAR

Further development of the ACMG/AMP guidelines is being undertaken through the US

ClinGen Sequence Variant Interpretation (SvI) Working Group
(https://www.clini ing: i ion/). Their goal
is to support the refi and lution of the guidelit It was i by Richards et
al (2015) that more focused gui ing the ification of variants in specific

genes is required given that the applicability and weight assigned to certain criteria may vary
by disease and gene. A number of disease-specific variant expert panels have been

i and are g ing di gene specific guidelines (see Kelly et al 2018 for
MYH7-specific guideli Work is also y to consider interp! ion and reporting of
variants with reduced penetrance.

(N
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H GVS - 32.914:5[:' bp - .I" - : 32.914.|E'55 bp : | - 32.914.|EED
BRCA2(NM_000059.4):c.6468_6469del © © ¢c T
(p.GIN2157llefsTer18)
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L .Varsome NM_000059:c.6468 6469del hglg -~ Germline  Somatic Editions+ Aboutr Community News~

chr13-32914954-TC- (BRCA2:p.Q2157Ifs*18)

[ Link a publication ‘3 Community Contributions (0) I} Copy Shortlink | | % API Link 45 Submit to ClinVar

verdict
Pathogenic
Gene BRCAz is associated with cancer
MM_oooosg4, canonical, protein length 3419, gene BRCAz, frameshift variant

TATTAAAGRTTTCTCCATATCTCTCTCAATTT CAACA

Automated criteria @0 Hide summary view

Pvs: @O prs @O PMz
Very Strong ~ Very Strong w Moderate

Show 2 more transcripts...

https://varsome.com/

https:/franklin.genoox.com/clinical-db/home ‘ l ‘ ‘ ¢
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Datos poblacion control Ejemplo de variante benigna:

BRCAZ2:c.8851G>A

gnomAD Exomes € ermot 211 f = 0.00955
Fopulation frequencies
Population Allele Count Allele Number Homozygotes
African ¥ 0 16220

Ashkenaz jewish ® 16 10.054

Genome Aaareaation Database East Ason ; 8376
European (Finnish) * 17 21.638 =
BRCA2:c.6468_6469del -—-> notfound in gnomAD === 2
Latino ¥ 1306 34512 k|
South Asian # 433 30554 7

Other ® 4 6116
Total 2395 250.796 41

Mal 12 135.

o4 15.220 12

https://gnomad.broadinstitute.org/
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Predictores In Silico

Programas computacionales, evaluan

diversos aspectos:

Estructura proteica
Funcién proteica

(splicing)

Conservacion entre especies

Modificaciones transcripcionales

Category
Musense prediction

Sphee ste predictian

Nucleotide
conservation prediction

Name
ConSurf
FATHMM
MutationAssessor
PANTMER
PhD-SNP
SET
SNPEGO
Align GVGD

MAPP
Mutation Taster
MutPred
PolyPhen-2

PROVEAN

rsSNPAnalyzer
Condel

CADD

GeneSplices

Hurman Splcing Finder

MaxEntScan

NetGene2
NNSplice
FSPLICE
GERP

PhastCons

PhyloP

Website
rxllﬁJILotw;uﬂias! tauaci
httpfathenm biccompute.org.uk
htpmutationassesson.org
Mipiwww pantherdb orgitoolslcsnpScoreForm. 5o
hip Hfenps biotold.org/fphd-snpfphd-snp. htmi
http ity evi oy
Mipifsnps-and-go.beacomp. unibo. Usnps-and-go
hpagead. larc frfagued_input.php

hipmende stanford eduSidowlabddownloady
MAPPfndex himl

http A mautationtaster.org
httpAmutpred mutdd.org
hitp foenetics. bwh harvard edu/pph2

hitpHprovean vl org/index php

httpifsnpanalyze: uthse edu
htp g upl eduMannsdty

Mipicadd gswashington.edu

htpdhwww.chch umd edusoltwane/GeneSpcer/
gene_spl.shiml
Mtp v umd be/MSF

httpNgenes mit eduwburgelab/maxent/Xmaxentscan
scoresaq himl

http s chs. diu difservicedNetGene2
http v Irstily orgloag tookfsphee himl

htip e sof therry. comvberry. phimi 7topicstspliced&

QrOLpSpOg Sy
httpimendel stanford edufsidowlabidownloadsgenn/
Index himd

Mipicompgen bsch cornell eduiphast/

s8subgroupsgling

hitp Heompgen bsch comell edu'phast/

Basis

Evolutionary conssryation
Evolutionary consenvation
Evolutionary consesvation
Evolutionary conservation
Evolutionary conservation
Evolutionary conssrvation
Protein structurefunction
Protein structurefunctoon and
evolutionary consanvation
Protein structurefuncteon and
Svolubionary consanvation
Protein structurefuncton and
evolutionaty consarvation
Protein structurefunciion and
evolutionary consanvation
Protein structurefunction and
evolutionary consanvation
Alignment and messurement of
similanty between variant sequence
and protein saguence hamolog

Multiple sequence alignment and
proten structure analysis

Combnes SIT, PolyPhen-2, and
MutationAssessor

Contrasts annotations of fxedmearly
foed derwed abedes in humans with
simullated varants

Markov madels

Position-dependent logic

Maximum entropy principle

Neural networks
Neural networks
Speaes-speacific predictor for splice

sites based on weight matrices moded

Genomic evolutionary rate profiling

Conservation scoring and
identification of conserved elements

httptfcompgen bsch cornell edufphasthelp-pagesy
phylo? ta

Aligrement and phylogenetic

trees: Computation of Pvalues for
conservaton or acosieration, either
lineage-specitic or across all branches
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Bases de datos

CIi nva I Genomic variation as it relates to human health |: LO D 3 & Global Variome shared LOVD e V'3IOE“|"15§7 L

e e woman vartone  BRCA2 (breast cancer 2, early onset)
Adva
About Access Submit Stats FTP Help 28 entries on 1 page. Showing entries 1 - 28.
Legend How to query
Effect <= Exon 7> DNA change (cDNA) > RNA change > Protein <> Haplotype 7> Classification method 7> Clinical classification
| i i i 1 [ i
+/+ 11 c.6468_6469del r(?) p.(GIn2157fs) = - pathogenic
NM_000059.4(BRCA2):c.6468_6469del (p.Gln2157fs) +/+ 11 c.6466_6463del n(?) p.(GIn2157fs) - - pathagenic
+/+ 11 c.6468_6469del r.(?) p.(GIn2157Ilefs*18) = kConFab pathogenic
+/. 11 c.6468_6469del r.(?) p.(GIn2157Ilefs*18) - - pathogenic
+/+ 11 c.6468_6469del rn(?) p.(GIn2157Ilefs*18) = - pathogenic (dominant)
Intexpretation: +. 11 C.6468_6469de| r(?) p.(GIn21571lefs*18) = = pathogenic
+/. 11 c.6468_6469del r.(?) p.(GIn2157Ilefs*18) - - pathogenic
Review status: w7 reviewed by expert pa nel Hio - c.6468_6469del r.{?) p.(GIn2157IlefsTer18) - - pathogenic
Submissions: 20 (Most recent: Sep 29, 2021)
Last evaluated: Apr22,2016

Accession: VCV000038047.18

o ;aers'j:;’t’l';: §i24;icrosatellite ) BRCA E)(Change HOME VARIANTS COMMUNITY HELP MORE ~

Variant Nomenclature Clinical Significance (ENIGMA)

Gene Symbol BRCAZ Clinical Significance Pathogenic

« ClinVar
« LOVD
« BRCA Exchange (especifico)




Interpretacion final

Resolucion del caso

v

" 4

DETECTADO CLINICAMENTE NO DETECTADO

Variantes patogenicas
y probable
patogénicas

INCIERTO




VUS : El elemento sorpresa y la incertidumbre l‘

« Una "variante de significado incierto" o VUS es un cambio genético cuyo impacto no se conoce todavia. En
algunos casos, no tenemos suficiente informacion para determinar si una variante es benigna o

patogénica.

Be v'('gl/\t

bacld/\

Uncertain

Jewimal of Community Genetics (2000) 11:139-145
htps:/dos.org/10.1007/512687-019-00434-7

= o

Check for
| updates

Patients’ views on variants of uncertain
significance across indications

Kristin Clift' (% - Sarah Macklin? - Colin Halverson? - Jennifer B. McCormick” « Abd Moain Abu Dabrh® -
Stephanie Hines®

Received: 14 August 2018 /Accepted: 12 August 2019 /Published online: 20 August 2019
) Springer-Veslag GrmbH Germany, part of Springer Nature 2019
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Resumen l‘ \‘

o
os:xva

d Alteraciones genéticas pueden ser de origen germinal o somatico. Cuando es germinal podemos
analizar sangre.

 Las variantes germinales son heredables. Podemos evaluar portadores en la familia.

 Ser portador de una variante patogénica en cancer, aumenta el riesgo de desarrollar PERO no
determina que lo va a tener.

J No toda variante es patogénica.

L La clasificacidon es dinamica y cambia con el tiempo.
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Vedicina de precision

iMuchas gracias!
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