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Rigshospitalet

Typer af varianter
ATG CAT CGA

« Stop-codon og frameshift (preematurt stop-codon) @-

* trunkeret protein, Nonsense Medicated Decay ATG GAT CGT

* Missense (aminosyre udskiftes) @ -

« andret/nedsat protein funktion

* Synonyme og Intron

-+ Mulig effekt pA mRNA splejsning

- Starre deletioner / duplikationer + Spliccosome -

« for lidt / for meget protein
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Rigshospitalet

International standardiseret nomenklatur

BRCAL NM_OO7294.4 c.115T>G | p.|(Cys39Gly)

Gen symbol
ofte en forkortelse for Protein (aminosyre)
gennavn Kodende DNA sekvens
sekvens
Cystein a&endres
Gen-specifikt transkript Thymin aendret til Guanin pa formodentlig til Glycin
accession nr. position 115 efter startATG | codon 39
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Rigshospitalet

Germline og somatiske varianter

LATER
GERMLINE MUTATIONS SOMATIC MUTATIONS
0

Germline

el {C}/ PARENTAL I,
Germline varianter Germine e GAMETES

e /7 + @)

Nedarvede eller nyopstaet (de novo) \/ Y

. EMBRYO

Sekventeres oftest fra blodprave } |

Findes i alle kroppens celler

Somatic
Every cell * mutation
in body
carries

mutation

ORGANISM

Mutation in
single cell and
all daughter cells

Half of gametes J GAMETES OF No gametes
carry mutation / / OFFSPRING J / / / carry mutation
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Rigshospitalet

) vOorseQ

o Filler Variants £ A 4,996,591
. . . " | Variant filtering workflow a, =
Varlant fllterlng '#-Genera]warkﬂow a | K
"y Variant QC a o
- Find nalen i hgstakken __ oJo)/o|[o) a.638.095 |
" /| Remove comman variants - Public db A =
° F|Iter|ng Og annotering "'/ GnomAD v4 - Alt Allele Freq (AF) <= 0.02 R
‘__ [0][0][0|[0] 214,326 ‘
- Kvaliteten og daekningen af variantkaldet "/ GMOMAD v - GroupMax Allele Freq (AF) <= 0.02 Ao
‘__ [0][0][0|[0] 160,799 ‘
- Typen af variant (intron, exon, missense, deletion | B[] 10799 |
OSV) ' [| Remove common variants - GM db a o "
_ | [0][0][0][0] 130.406 |
- Formodet effekt af varianten (gdeleegger = Excluds GM variant databass G1G2 =~
proteinet, pavirker mRNA splejsning osv.) __ [0)fo][o][0] 130.398
' || Sequence Ontology - Retain exonic variants a o
- Hvad er patients feenotype? | DJolo|) 1501 |
. . " 1| Functional prediction and classification a o
- Eventuel inddragelse af foraeldres genomer (trio) __ DJolo|o) 2023
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Rigshospitalet

Variant klassifikation - germline

Klasse 1 — Benign
Klasse 2 — Formodentlig Benign

Klasse 3 — Variant af ukendt betydning (VUS)

Klasse 4 — Formodentlig Patogen Genetics
oAmrancoteg ot e senn oo NCIMIG STANDARDS AND GUIDELINES | inMedicine

Klasse 5 — Patogen

Standards and guidelines for the interpretation of sequence
variants: a joint consensus recommendation of the American
College of Medical Genetics and Genomics and the
Association for Molecular Pathology
Sue Richards, PhD', Nazneen Aziz, PhD?', Sherri Bale, PhD?, David Bick, MD? Soma Das, PhD?,
Julie Gastier-Foster, PhD%78, Wayne W. Grody, MD, PhD*'""", Madhuri Hegde, PhD'",

Elaine Lyon, PhD'™, Elaine Spector, PhD", Karl Voelkerding, MD'? and Heidi L. Rehm, PhD'5;
on behalf of the ACMG Laboratory Quality Assurance Committee
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Rigshospitalet

Variant klassifikation

* Genet
- Patientens feenotype

* Biologisk funktion

+ Varianten
* Populationsfrekvens (gnomAD)

- Litteratursggning: funktionelle analyser, andre patienter, foundervariant,
tilstedeveerelse | databaser (fx ClinVar), fundet i andre laboratorier osv.

* Intronic, missense, synonymous, nonsenes, deletion, splicesite

- Formodet betydning for mRNA eller proteinet, bl.a. in silico praediktioner
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Rigshospitalet

Klassifikationskriterier

Genetics

osmeran e s oo crons. ACIVIG STANDARDS AND GUIDELINES | inMedicine

Standards and guidelines for the interpretation of sequence
variants: a joint consensus recommendation of the American
College of Medical Genetics and Genomics and the
Association for Molecular Pathology
Sue Richards, PhD?, Nazneen Aziz, PhD2'6, Sherri Bale, PhD3, David Bick, MD#* Soma Das, PhD?®,
Julie Gastier-Foster, PhD®’#, Wayne W. Grody, MD, PhD®*'%"", Madhuri Hegde, PhD?,

Elaine Lyon, PhD™, Elaine Spector, PhD", Karl Voelkerding, MD™ and Heidi L. Rehm, PhD'®;
on behalf of the ACMG Laboratory Quality Assurance Committee

Benign

S
g

Pathogenic

<Strong

Supporting

Supporting

Moderate

Strong

Very Strong>

Population MAF is too high for Absent in population Prevalence in
Data disorder BA1/851 OR databases PM2 affecteds statistically
observation in controls increased over
inconsistent with controls P54
disease penetrance 852
Computational Multiple lines of Multiple lines of Novel missense change | Same amino acid Predicted null
And Predictive computational evidence computational at an amino acid residue| change as an variant in a gene
Data suggest no impact on gene | evidence support a where a different established where LOF is a
/gene product BP4 deleterious effect pathogeni issense pathogenic variant known
on the gene /gene change has been seen PS1 mechanism of
Missense in gene where e e P Tharoand +
only truncating cause prosle. PE3 RO g
; ¢ PVS1
disease BP1 Protein length changing
S . variant PM4
Silent variant with non
predicted splice impact BP7
Functional Well-established Missense in gene with | Mutational hot spot Well-established
Data functional studies show low rate of benign or well-studied functional studies
no deleterious effect missense variants and | functional domain show a deleterious
BS3 path. missenses without benign effect PS3
common PP2 variation PM1
Non-segregation Co-segregation with
Segregation with disease BS4 disease in multiple Ificraased segregation dafa
Data affected family —>
members PP1
De novo De novo (without De novo (paternity &
Data paternity & maternity | maternity confirmed)
confirmed) PM6 PS2
Allelic Data Observed in trans with For rece
a dominant variant BP2 disorde etected
n trans with a
Observed in cis with a pathogenic variant
pathogenic variant BP2 PM3
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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Rigshospitalet

Rules for Combining Criteria to Classify Sequence Variants

Pathogenic
1 1 Very Strong (PVS1) AND

. . .
Summering af kriterier e v s
b. =2 Moderate (PM1-PM6) OR
c. 1 Moderate (PM1-PM6) and 1 Supporting (PP1-PP5) OR
d. =2 Supporting (PP1-PP5)
2 =2 Strong (PS1-PS4) OR
3 1 Strong (PS1-PS4) AND
a. =3 Moderate (PM1-PM6) OR
b. 2 Moderate (PM1-PM6) AND =2 Supporting (PP1-PP5) OR
c. 1 Moderate (PM1-PM6) AND =4 Supporting (PP1-PP5)

Likely Pathogenic
1 1 Very Strong (PVS1) AND 1 Moderate (PM1-PM6) OR

1 Strong (PS1-PS4) AND 1-2 Moderate (PM1-PM6) OR
1 Strong (PS1-PS4) AND =2 Supporting (PP1-PP5) OR

2 Moderate (PM1-PM6) AND =2 Supporting (PP1-PP5) OR

2
3
4 =3 Moderate (PM1-PM6) OR
5
6

Genetics 1 Moderate (PM1-PM6) AND =4 Supporting (PP1-PP5)

osmeran e s oo crons. ACIVIG STANDARDS AND GUIDELINES | inMedicine

1 1Stand-Alone (BA1) OR

Standards and guidelines for the interpretation of sequence 2 22Strong (BSI-BS4)
variants: a joint consensus recommendation of the American ) )
College of Medical Genetics and Genomics and the Likely Benign

Association for Molecular Pathology 1 1 Strong (BS1-BS4) and | Supporting (BP1-BPT7) OR
> i _
Sue Richards, PhD', Nazneen Aziz, PhD2'5, Sherri Bale, PhD2, David Bick, MD#, Soma Das, PhDS, 2 =2 Supporting (BP1-BP7)
Julie Gastier-Foster, PhD®’#, Wayne W. Grody, MD, PhD®*'%"", Madhuri Hegde, PhD?,
Elaine Lyon, PhD™, Elaine Spector, PhD", Karl Voelkerding, MD™ and Heidi L. Rehm, PhD'®; .
on behalf of the ACMG Laboratory Quality Assurance Committee Variants should be classified as Uncertain Significance if other criteria are unmet or the criteria for benign and pathogenic are contradictory.
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ClinVar

https://preview.ncbi.nlm.nih.gov/clinvar/variation/54153/
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Rigshospitalet

Klinisk betydning af ACMG klassen (BRCA1/BRCA2)

Benign / formodentlig benign Patogen / formodentlig patogen
Ingen klinisk betydning. Praediktiv test af familiemedlemmer
Risiko beregnes kun vha. familiehistorik 80% livstidsrisiko
VUS (ukendt betydning) Tiloud om profylaktisk operation af brystvaev

o N (og/eller eeggestokke)
Ingen praediktiv test af familiemedlemmer
_ Tilbud om ekstra mammografi kontroller
Ingen profylaktisk operation
PARP-haemmerbehandling ved kreeft
Risiko beregnes kun vha. familiehistorik
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Rigshospitalet

Germline og somatiske varianter

REGION

GERMLINE MUTATIONS oM ATIIE:ALELII‘TATIONS
Germline
bty {V + PARENTAL +
or cAMETEs S
Germline y
mutation + .
in etg; {C}/

Y Y

. EMBRYO

| |

Somatic
Every cell * mutation
in body
carries

mutation

ORGANISM

Mutation in
single cell and
all daughter cells

Half of gametes J GAMETES OF No gametes
carry mutation / / OFFSPRING J / / / carry mutation

Somatiske varianter

Spontant opstaede varianter fx i
kreeftceller

Findes derfor kun i nogle celler

Sekventeres oftes fra en
vaevshiopsi
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Somatiske mutationer

En cancercelle har mange flere varianter (mutationer) end normale celler

Normal
Cell

First
\ Mutation

Second
NS \ Mutation

]

%

Fourth or
Later Mutation

P

%&’ Jiit

AN DNA
Genome
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Malrettet cancerbehandling

C

nt
S

Sustaining Evading
proliferative growth
signaling suppressors
5 g Aerobic glycolysis
Deregulating Avoiding anmgn’érsy I
cellular immune
energetics destruction
: A
/

Resisting Enabling

Proapoptotic
BH3 mimetics

Resisting
cell

EGFR Cyclin-depende
inhibitors kinase inhibitor
Sustaining Evading
proliferative growth
signaling suppressors

Enabling

Immune activating
anti-CTLA4 mAb

Telomerase
Inhibitors

cell replicative Rt .ﬁﬂﬁ:gl\.’f
death immortality d
Genome Umor
instability & _ promoting
Genome Tumotr- mutation @ mflammanl
: o promoting
mStabll!ty & inflammation PARP Inducing Activating Selective anti-
mutation inhibitors angiogenesis  invasion & inflammatory drugs
metastasis
Inducing Activating f k
angiogenesis invasion &
metastasis Inhibitors of Inhibitors of
VEGF signaling HGF/c-Met
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Rigshospitalet

Cancer specifikke mutationer (Tumor minus blod)
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Rigshospitalet

Fasel projektet

\ e — Genomisk Medicinsk tumoranalyse
~ Germline variants
| J— gmr—
3

= \

Somatic mutations

r‘@/ Gene expression

Gene fusions

Classification

prspr—ry s Binar 22

f_—«_ﬁﬁ\r ™ e T

o~ — G
l TRANSCRIPTION

Nationalt MDT
(tumor board)
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Rigshospitalet

Fasel projektet

Meningioma B—___

+ Fase 1 enheden, Onkologisk Klinik, Rigshospitalet ickicaria g o =
spinal cord)
« Afd. for Genomisk Medicin, Rigshospitalet I Lo

menopausal

of the esophagus
women)

« Patienter der har udtgmt standard
cancerbehandling

Multiple myeloma
(cancer of blood cells)

Liver

—l Gallbladder
Kidneys l—
—ill Upper

stomach

-+ Genomisk tumor profil med henblik pa malrettet
(eksperimentel) behandling Uterus m

Pancreas

Ovaries it - " rectum
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