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Test genetyczny @ GDAKSKI
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« Analiza ludzkich chromosomow, gendw lub biatek wykonywana do celéw klinicznych i poradnictwa
genetycznego (National Institutes of Health).

« Testy genetyczne to wszelkie badania, w wyniku ktorych otrzymuje sie dane genetyczne (National
Human Genome Research Institute).

Rod:zaje oferowanych
testow genetycznych

TESTY

GENETYCZNE

dieta

zespotRetta badanie genomu
profil genetyczny

. Slres e sparton
nadwaga celiakia nietolerancja laktozy
nietolerancje pokarmowe |, sty pokrewieristwa niepiodnos'(:
mukowiscydoza testy zdrady
pakiety badarn genetycznych ryzyko alergi
kompleksowe lesty DNA - choroby jelit badanie talentow farmakogenormika

NOWOLWOry  ZzespotGiberta

https://www.nik.gov.pl/aktualnosci/nik-o-bezpieczenstwie-badan-genetycznych.html



Stan badan genetycznych w Polsce - raport NiK (2018) @ ooanski

« Powszechnos$¢ badan genetycznych (rocznie > 1 000 000 testow);
« Szeroka oferta badan i niekontrolowany dostep do badan wykonywanych odptatnie;

«  Wielos¢ obowiqzujgcych aktéw prawnych - brak wystandaryzowanych regulacji prawnych w Polsce.
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https://www.nik.gov.pl/aktualnosci/nik-o-bezpieczenstwie-badan-genetycznych.html



Stan badan genetycznych w Polsce - raport NiK (2018) @ GDANSK
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Lagrozenia wskazane przez NIK:

« “Ryzyko naduzy¢ w zakresie gwarancji bezpieczenstwa danych genetycznych i
wiarygodnosci badan genetycznych, w szczegdlnosci wykonywanych poza systemem
ochrony zdrowia”

« “Niska Swiadomosc¢ spoteczna o badaniach genetycznych iich konsekwencjach”

Informacje zawarte

w DNA czlowieka tozsam

poL

OS,C' archiwum informacii baza dar]YCh
rodzenstwo
oufnosc ryzyko

od

genetyczny
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Standardy jakosci
dla biobankow polskich

v. 2.00

[/
—
/ g pod redakcja
bezpieczenstwo = rOdZ|Ce Agnieszki Matery-Witkiewicz

dyskryminacja

Joanny Gleriskiej-Olender
Karoliny Zagorskiej

Izabeli Uhrynowskiej-Tyszkiewicz
Matgorzaty Witon

dane wrazliwe

: prywatnosc
anonimowosé

nformacja genetyczna pOkreWiehStWO dane genetyczne diagnoza

https://www.nik.gov.pl/aktualnosci/nik-o-bezpieczenstwie-badan-genetycznych.html



Inaczenie wyniku testu genetycznego @ GDANSK
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Marker diagnostyczny - wspomagajgcy proces postawienia diagnozy

Marker predykcyjny - pozwalgjgcy na prognozowanie odpowiedzi na zastosowane leczenie

Marker prognostyczny - pozwalajgcy na prognozowanie rokowania

kkk

= potwierdzenie rozpoznania klinicznego - wczesna i prawidtowa diagnoza

= dla celdw poradnictwa genetycznego

= dla celdw prognostycznych (prognozowanie przebiegu choroby)

= dla celdw terapeutycznych (leczenie celowane)

WSPOLPRACA DIAGNOSTY LABORATORYJNEGO Z KLINICYSTA




Marker diagnostyczny @ GDANSKI
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A diagnosis of NF1 can be given if an individual has two or more of the following manifestations.

Optic pathway glioma (tumor
of the visual pathway)

Two or more Lisch
nodules or two or more
choroidal abnormalities

[ J
A distinctive osseous | I

lesion such as: Freckling in axilla .

sphenoid dysplasia; (armpit) or groin* — A pathogenic NF1
anterolateral bowing ® O gene variant

of tibia (tibial

dysplasia); or " w w 1 Additional Genetic Criteria Updates:

pseudarthrosis of
along bone

Six or more café-au- * The term “mutation” is no longer accepted;
lait macules* (brown pathogenic variant is now the preferred term.

skin spots) * Genetic analysis is not REQUIRED for

» greater than 5mm A parent with NF1 based on diagnosis but may allow for an earlier
in pre-pubertal diagnostic criteria diagnosis.

children

* Genetic analysis ALONE is not sufficient
» greater than 15mm to diagnose NF1 - diagnosis requires a

in post-pubertal second diagnostic feature of NF1.

individuals

Genetics
inMedicine

M) Check for updates

www.nature.com/gim

Two or more

neurofibroma tumors *At least one of the two pigmentary
indi :-qu-lai le ARTICLE
of any type, or one findings (café-au-lait macules or

plexiform neurofibroma freckling) should be bilateral. Revised diagnostic criteria for neurofibromatosis type 1 and
Legius syndrome: an international consensus recommendation

Eric Legius "BSB, Ludwine Messiaenz'ss, Pierre Wolkensteins'as, Patrice Pancza"‘gs, Robert A. Averys, Yemima Bermans,

Jaishri Blakeley’, Dusica Babovic-Vuksanovic®, Karin Soares Cunha®, Rosalie Ferner'®, Michael J. Fisher'", Jan M. Friedman'?,

David H. Gutmann'?, Hildegard Kehrer-Sawatzki'4, Bruce R. Korf?, Victor-Felix Mautner'®, Sirkku Peltonen'®'7, Katherine A. Rauen'®,
Vincent Riccardi'®, Elizabeth Schorryzo, Anat Stemmer-Rachamimov?', David A. Stevenson??, Gianluca TadiniZ, Nicole J. Ullrich?*,
David Viskochil?®, Katharina Wimmer?®, Kaleb Yohay?’, International Consensus Group on Neurofibromatosis Diagnostic Criteria (I-NF-
DC)*, Susan M. Huson®*®, D. Gareth Evans®®® and Scott R. Plotkin®*%*




Marker diagnostyczny @ coaNSKI
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202 2 U P DAT Es G«jnelics in Medicine (2022) 24, 1967-1977 m
‘DiAGNOSTIC cRITERIA FOR NF2-RELATED schwaNnomatosis [ e
Formerly called Neurofibromatosis Type 2 (NF2) ELSEVIER www journals elsevier.com/genetics-in-medicine
ARTICLE
% NF2-related schwannomatosis Updated diagnostic criteria and nomenclature for )

neurofibromatosis type 2 and schwannomatosis: An
international consensus recommendation

% LZTR]-related schwannomatosis Scott R. Plotkin'*@ , Ludwine Messiaen?, Eric Legius®, Patrice Pancza®, Robert A. Avery’,
Jaishri 0. Blakeley®, Dusica Babovic-Vuksanovic’, Rosalie Ferner®, Michael J. Fisher’,

Jan M. Friedman'?, Marco Giovannini'’, David H. Gutmann'?, Clemens Oliver Hanemann'?,
Michel Kalamarides'“, Hildegard Kehrer-Sawatzki'®, Bruce R. Korf®, Victor-Felix Mautner'®,
) ) o Mia MacCollin'/, Laura Papi'®, Katherine A. Rauen'?, Vincent Riccardi’, Elizabeth Schorry?*,
% Schwannomatosis-NOS (no’r otherwise spec|f|ed) Miriam J. Smith®?, Anat Stemmer-Rachamimov®®, David A. Stevenson®*, Nicole J. Ullrich®®,
David Viskochil*®, Katharina Wimmer?’, Kaleb Yohay*®, International Consensus Group on
Neurofibromatosis Diagnostic Criteria (I-NF-DC), Susan M. Huson®’, Pierre Wolkenstein™’,
D. Gareth Evans®’

» SMARCBI-related schwannomatosis

% 22g-related schwannomatosis




Aktualny algorytm postepowania diagnostycznego

Genetic testing strategy for NF2 and SWN

Unaffected Testing for PV

. :ssus;s : =P |n NF2, SMARCBI,
uch as bloo and LZTR1

or saliva

Heterozygous PV
In NF2, SMARCB1,
or LZTR1

PVin NF2,
SMARCB1, or LZTR1
with VAF clearly less

than 50%

No PV In NF2,

SMARCB1, or LZTR1

Testing of 2 or more

+ clinical features m—p-

+ clinical features =—p-

@ GDANSKI
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Full NF2-related SWN
Full SMARCB1-related SWN
Full LZTR1-related SWN

Mosaic NF2-related SWN
Mosaic SMARCB1-related SWN
Mosaic LZTR1-related SWN

r 3

anatomically
unrelated tumors

\ 4

Shared PV in
NF2, SMARCB1, or
LZTR1
LOH of
—p| Cchr22q
No shared PV In in tumors
NF2, SMARCB1, or
KEERL No LOH
—p( Of chr22q
in tumors

v

22q-related SWN

SWN-not elsewhere classified

Plotkin et al. 2022, Genetics in Medicine



Marker prognostyczny
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mild phenotype with CALMs and/or
skinfold freckles, but without externally
P. LeuB44 visible plexiform and/or cutaneous
p. Cys 845 neurofibromas: a high incidence of
: Noonan-like features
Ala84
P b (Koczkowska ef al. 2018, n preparation)
p.LeuB47
p.Gly848 p.Met1149 p.Lys1423
severe phenotype with plexiform and/or symptomatic @@ GO 6 2] @ severe phenotype with plexiform neurofibromas,
spinal neurofibromas, symptomatic OPGs, } skeletal abnormalities and/or cardiovascular abnormalities, including
skeletal abnormalities and/or malignant neoplasms pulmonic stenosis : a high incidence of Noonan-like features
(Koczkowska et al. 2018) [ (Koczkowska ef al. 2018, in preparation)
IR EEEIEE NI R RN RN |
EEERL SEEEEK . { | q0d i 2do} i i paop | | (2 iy
r
mild phenotype with CALMs and/or skinfold freckles, . ‘ | S v, T T e
: " : &} [} @ but without externally visible plexiform
but without externally visible plexiform and/or EF =
taneous neurofibromas:
cutancous neurofibromas p.Met992del p.Arg1276 p.Arg1809 e Cana e L
(Upadhyaya et al. 2007 & Koczkowska ef al. 2018) g a high lncldencf of .\om'un-hke features, including
. ith ) il fib pulmonic stenosis and short stature
severe phenotype with symptomatic spinal neurofibromas (Pinna et al. 2015 & Rojnucangnit et al. 2015)
and/or cardiovascular abnormalities, including pulmonic stenosis:
a high incidence of Noonan-like features
(Koczkowska ef al. 2018, in preparation)
<+ >

NFI microdeletion

severe phenotype with an early-onset plexiform neurofibromas, dysmorphic facial
features and developmental delay/intellectual disability
{reviewed by Kehrer-Sawatzki et al. 2017)

Materiaty wtasne



Rodzaje wariantdow genetycznych @ coaNSKI
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MUTACJE
GENOWE CHROMOSOMOWE
(PUNKTOWE) (STRUKTURALNE) GENOMOWE

v v

zachodzg na poziomie - t? z'gﬂany polegaja na zmianie
sekwencji nukleotydowej o liczby chromosoméw
chromosomow

http://e-biotechnologia.pl/artykuly/mutacje/



Rodzaje wariantdow genetycznych @ coaNSKI
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Monosomy Trisomy
Chromosome Missing Extra
Chromosome Chromosome

aﬂguﬂﬁg inwersja
(AlBlClFlE1H duplikacia

delecja
GlelclFlel®
(iT2[olel3 219

translokacja

/“ FIElD

. hitps://www.dymockstutoring.edu.au/hsc-biology-types-of-dna-mutations-chromosomal-
Schemat mutacji chromosomowych mutations/

https://opracowania.pl/opracowania/biologia/mutacije,oid, 1406



https://www.dymockstutoring.edu.au/hsc-biology-types-of-dna-mutations-chromosomal-mutations/
https://www.dymockstutoring.edu.au/hsc-biology-types-of-dna-mutations-chromosomal-mutations/
https://opracowania.pl/opracowania/biologia/mutacje,oid,1406

Rodzaje wariantdow genetycznych @ coaNSKI

NF1-REPa
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NFliREPb NF1-REPc

NF1>  RAB1IFIP4-> I x
(Ll g Pl ¥ G
0,&¢,  MIR4725% 5ROy
%/ 7> . AN &
%, MIR36583 N
<MIR4733 N MIR193AS

Type-1(1.4-IVib) deletion

= Type-2 (1.2-Mb) deletion = —

Type-3 (1.0-Mb) deletion !

From: reviewed by Kehrer-Sawatzki et al. 2017. Hum. Genet. 136: 349-376



PCR = tancuchowa reakcja polimerazy (ang. polymerase chain reaction) @ coaxs«
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PCR Components PCR Process (ONE Cycle)
4 c 6 )
o

=~ A T l 95°C - Strands separate 1. Denaturing
DNA Sample Primers Nucleotides

=
. % l 55°C - Primers bind template 2" Annea"ng

Taq polymerase Mix Buffer PCR Tube J

E

:

i

l
|

l 72°C - Synthesise new strand 3. Extension

=

PCR Cycle

I

Thermal Cycler
https://ib.bioninja.com.au/standard-level/topic-3-
genetics/35-genetic-modification-and/pcr.html



MLPA = Multiplex Ligation-dependent Probe Amplification @ GpaNSK
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Hybridization B =
P034 DD
Target A TargetB 295 200 305 310 315 320 325 330 335 340 345 350
¥y pe—cr e ey r—— r— —
Primes 4,000 | .
e ¥ 3,000 ; II 'il (
Primer 2,000 I! | [ "nl
5 5 site I I I |
Primer TargetA TargetA Stutter Primer TargetB Targets 1,000 /) [\ [ /
site wo RPO Sequence site LPO RPO Sasfler 0 J AN AN J AN
Sequence
1
- 2 0.5 I I I
Ligation ;

o/

o/

PCR amplification

Capillary electrophoresis and data analysis

-------------------------

ko ] I

AN NN

P034_B10_03.fsa

261
244
224

2
1.8
16
1.4
1.2

14

Peak Ratio

0.8
0.6
0.4
0.2
0
-0.2

T T T T +
S0 100 150 200 250

rownoczesna analiza 40-45 réznych sekwendiji
nukleotydowych w jednej reakcii

brak wymagan sprzetowych

50-200 ng DNA pacjenta

krotki czas badania - 2 dni i stosunkowo niski koszt



Mikromacierze-CGH (ang. array comparative genomic hybridization) @ GDAKSKI
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P L
Extract & 3 { Hybridize }
Label DNA \ & Wash /
\_ ) 4 Array CGH Analysis of a Tumor Genome
Sample Control b T 7 o
DNA DNA - 1t
"ﬂ
Py o CytoGenomics
3 Soft
- o . "? \,’\:ﬁ? Eg:n? oftware
- ™ Equal - o
Hybridization
Extract genomic DNA Mix and hybridize to Detect red and green Compute and report gains
from a test and a reference a microarray printed signals using a or losses in the test DNA
sample and label one with thousands of fluorescence scanner. using software.
with a red fluorescent dye oligonucelotide probes Gain Loss
and the other a green then wash e
Microarrays: Case Studies and Advanced Analysis

\ fluorescent dye \ k

= kariotypowanie molekularne (analiza catego genomu z wiekszq rozdzielczosciq)
= analiza niezrwnowazonych aberraciji chromosomowych (utrata materiatu i/lub dodatkowy materiat

genetyczny)

=  kosztowna metoda (specjalistyczny sprzet)

https://www.agilent.com/en/promotions/cgh-fish-array + materiaty wtasne



https://www.agilent.com/en/promotions/cgh-fish-array
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Mikromacierze-CGH

log, intensywno$¢ fluorescenciji DNA badanego /

intensywnos¢ fluorescencji DNA kontrolnego

——

5
4,5
4
3,5
3
2,5
2
1,5
1 An International System for
Human Cytogenomic Nomenclature (2016)
0,5 -
(0]
Editors
-0.5 Jean McGowan-Jordan
-1 Annet Simons
-1,5 Michael Schmid
-2

An International System for
Human Cytogenomic Nomenclature (2020)

KARGER

Editors

Jean McGowan-Jordan
Ros J. Hastings

Sarah Moore

s
Karger<

https://www.agilent.com/en/promotions/cgh-fish-array + materiaty wtasne



https://www.agilent.com/en/promotions/cgh-fish-array

Mikromacierze-CGH

@ GDANSKI
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T T T T
0 20 Mb 40 Mb 60 Mb 80 Mb

@atabase of genomic %riants

A curated catalogue of structural variation in the human genome

About The Project | Genome Browser | Download | Links | Data Submissions | Email us

T T .
100 Mb 120 Mb

Hosted by:
The Centre for
Applied Genomics

Please select genome assembly: | Build 36 (Mar. 2006) [~]

View Data by Chromosome

View Data by Genome

1234567891011121314151617 1819202122 XY All

Keyword Search

[ | search

ExactMatch? © Yes @ No
Examples: clone name, accession number, cytoband or gene

L R g

BLAT Search

Summary Statistics

Enter sequence in FASTA format here:

BLAT Search

Total entries: 101923 (hg18)

CNVs: 66741

Inversions: 953

InDels (100bp-1Kb): 34229

Total CNV loci: 15963

Articles cited: 42

Last updated: Nov 02, 2010
Join our mailing list

T T T T T
160 Mb 180 Mb 200 Mb 220 Mb 240 Mb

Copy Number Variation (CNV):
- pathogenic
- likely pathogenic
- benign
- likely benign

- variant of uncertain significance

materiaty wtasne



Rodzaje wariantow genetycznych - warianty genowe (punktowe)

Substitution

otgne CTGG[AG
tto CTGG&G
Deletion

o CTRGAG
i CTAG

Insertion

original

mutated

@ GDANSKI
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CTGGFG

CTGGTGGAG

Frameshift

original

X

he fat cat sat

4

mutated hef atc ats at

https://evolution.berkeley.edu/dna-and-mutations/types-of-mutations/



Spekirum wariantow patogennych w genie NF1
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- Heterogennosé alleli - zijawisko, w ktorym rézne warianty patogenne w tym samym locus (genie)
prowadzqg do tych samych lub bardzo podobnych fenotypodw, np. CFTR, NF1;

« >3,500 wariantow patogennych w genie NFIT, w tym tylko 31 wariantdw z czestoscig 20.4% (UAB);

«  50% wariantow to zmiany de novo;

« brak fzw. hotfspotow;

o ~25% warianty typu splicing, w tym deep infronic variants;

« warianty typu missense (analiza predykcyjna in-silico).

© .00 ©

- |
n ~ - O Q
@@ (e@ (W08 (0o @@ (Q @ ((\ @’c‘«‘@o \Q(C«%G@@«&G &(q Q((’(' (Y (&“@( (TG ”(o((}l(«ﬁ GG 'Cc«c«o €we (o (o eo aco 0 o
I\IIHI\IIII\II [/ ! ﬂ [R! L[] T HHI e romei \I‘ml ﬁ 0T 1000 LT O gm0y 0w Hllllil\ I LI IIIII [ TR I T I|I|I|\II\| ||| I| i (1] \HIII\ IHI Nt I 101
PFIEEEENT | 2 IR 1 'EETEEamaTme mee
CSRD TBD GRD SEC14/PH SBD




Sekwencjonowanie

Variation
in peak
high is
less than
3-fold.

Sekwencjonowanie - odczyt sekwencji

B

nukleotydowej fragmentu DNA

Sekwencjonowanie Sangera (I generaciji) -
metoda terminacji tancucha (detekcja z

wykorzystaniem elektroforezy kapilarnej)

4 x PCR (+ one dideoxynucleotide)

84000 . W

sequencing
ddTTP  ddATP  ddGTP  ddCTP RehinG GACTGAAGC CT

3

DNA sequence

3
N B B O B B R B BN

110 120 130 140 150 160

CTGTGTGAAATTGTTATCCGC TCACAATTCCACACAACATACGAGCCGG AAGCATA

I | |

2
B R EEE R EEE
HEEE R EE R
JEEREEGGTH .
G A W B e —
——
B E A B E E
B E B E 6 Separate
with a gel
B 6 © &
B &
i e

AN Al

Peaks are evenly distributed Each peak contains only a
across the chromatogram. single color.

http://www.onlinebiologynotes.com/sangers-method-gene-sequencing/

<— Interpreted
nucleotide
sequence
(5°t0 3’)

Adenine (A)
Cytosine (C)
Guanine (G)
Thymine (T)

<— Baseline noise
is absent.



Sekwencjonowanie

Sekwencjonowanie nastepnej/nowej generaciji

(ang. nexf-generation sequencing, NGS) -

wysokoporzepustowe sekwencjonowanie

rownolegte:

- sekwencjonowanie Il generaciji (np. lllumina -
sekwencjonowanie krotkich odczytow)

- sekwencjonowanie lll generaciji (np.
Nanopore Oxford Technology -

sekwencjonowanie dtugich odczytow)

@ GDANSKI
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Amplifikacja klastrowa (mostkowa)

P - o —

BT |
l 'H ,"'E

Ly

{1
|

l

et Tt s
i I e

i i
W R R

i




Diagnostyka molekularna rejony kodujace  rejony niekodujace @ coaNSKI
promotor {eksony) {introny) ¥ UNIWERSYTET
\ * MeDvczNy

P . o N 5 A o
T B R

iy
gen eukariotyczny

Targeted Sequencing Whole Exome Sequencing Whole Genome Sequencing
(Panels) (WES) (WGS)

https://3billion.io/blog/wes-wgs-panels



Mozaikowatos¢ (mozaicyzm) @ eoatiski
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Obecnosc u jednej osoby dwoch lub wiecej linii komodrkowych o roznym genotypie, ktdre powstaty

Z pojedynczej zygoty - mozaikowatosé somatyczna i germinalna

Somalic
tissue Normal
e progeny
. Germinal
\ 7 lissue
‘ 1
| | o~
. Mutant
R HA " sector / < ¥
g e ts - \

o |
3 o Mutant
' | sector
!. o Normal N : Mutant
*lle progeny ~_ utan
-4 & progeny
L J ..
.. ..
%|| o

Constitutional Germline
mosaicism mosaicism



Interpretacja wyniku testu genetycznego @ GDAKSKI
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Ofrzymanie prawidtowego wyniku oznaczenia

w ramach wykonanej analizy molekularnej to

tylko jeden z etapow diagnostyki genetycznej,

N\

pacjentowi wraz z interpretacja zgodna, z JAKOSC CZAS
j INTERPRETAC! TEST REALIZACII
najnowszymi doniesieniami literaturowymi oraz < GENETYCZNY N

/

a dopiero prawidtowe przedstawienie wyniku

aktualnym stanem wiedzy w bazach danych
konczy proces prawidtowo wykonanego

badania genetycznego. TERMINOWOSC

REALIZACJI
N\




Interpretacja wyniku testu genetycznego @ coaNski
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General workflow of genetic diagnosis of a patient

> chrl-patient > chrl-reference
GTATAATCGTATG GTAAAATCGTATG Variant 1: chr1-4-A-T
CTAGCTACGTAGT » Variant 2: chr1-27-T-C

%,
» % » CTAGCTACGTAGT ey
CAGTCATTACGTC TAGTCATTACGTC Variant 3: chr1-63-C-G
d’ § ATGCAGCGGGGA ATGCAGCGGGGA
TATTCTGATTTG.. TATTCTGATTTC...
Patient DNA library Genome Compare with Find variants

sequence reference sequence

The problem is ...

Variant 1: chr1-4-A-T Varant 1l chrl-4-A-]
Variant 2: chrl-27-T-C ’ Variant 2: chr1-27-T-C
Variant 3: chrl-63-C-G Variant 3: chrl-63-C-G

Patient Too many variants Few disease-causing
variants

- How to select disease-causing variants correctly?

https://www.slideshare.net/HeonjongHan/acmg-guidelines-2015-how-to-interpret-dna-variants-todays-paper-237040914 / https://thednaexchange.com/tag/duty-to-recontact/



https://www.slideshare.net/HeonjongHan/acmg-guidelines-2015-how-to-interpret-dna-variants-todays-paper-237040914%20/
https://thednaexchange.com/tag/duty-to-recontact/

Warianty o nieznanym znaczeniv klinicznym
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Gene Nin % LOVD Nin % ClinVar % Single
LOVD VUs ClinVar VUS/Conflict Submitter
NF1 15932 565 (3.5%) 8264 3516 (42.5%) 5387 (65.2%)
SPRED]1 190 43 (22.6%) 474 230 (48.5%) 361 (76.2%)
NF2 160 30 (18.3%) 1175 635 (54%) 920 (78.3%)
SMARCBI 164 114 (69%) 728 339 (46.6%) 511 (70.2%)
LZTR1 198 67 (33.8%) 1321 560 (42.4%) 803 (60.8%)

ClinVar: ~50% to warianty o nieznanym znaczeniu klinicznym

Castellanos et al. 2022; wniosek projektowy EJP RD




Rekomendacje diagnostyczne

Genetics
o ameron coteget e censisnssenomis 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, PhD>'¢, Sherri Bale, PhD?, David Bick, MD?# Soma Das, PhD?,
Julie Gastier-Foster, PhD578, \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
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v/

®= mutation @ permanent change
in the nucleotide sequence

® polymorphism & variant with a
frequency above 1%

ACMG guidance for the interpretation
of sequence variants

= pathogenic

= likely pathogenic

= uncertain significance
= likely benign

= benign



Interpretacja wyniku testu genetycznego

P Benign - Pathogenic -~
~ ~ N -
Strong Supporting Supporting Moderate Strong Very strong
Population MAF is too high for Absent in population Prevalence in
data disorder BA1/BS1 OR databases PM2 affecteds statistically
observation in controls increased over
inconsistent with controls PS4
disease penetrance BS2
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 eslablished where LOF is a
/gene product BP4 deleterious effect pathogenic missense pathogenic variant known
on the gene /gene change has been seen PS1 mechanism of
Missense in gene where product PP3 before PMS disease
only truncating cause PVS1
disease BP1 Protein length changing
variant PM4
Silent variant with non
predicted splice impact BP7
In-frame indels in repeat
w/out known function BP3
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
Nonsegregation Cosegregation with
. with disease BS4 disease in multiple |
S aftected family Increased segregation data S
members PP1
De novo De novo (without De novo (paternity and
data paternity & maternity maternity confirmed)
confirmed) PM6 PS2
Allelic data Observed in trans with For recessive
a dominant variant BP2 disorders, detected
in trans with a
Observed in ¢is 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
BPS gene PP4
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Kryteria:

e czestosC wystepowania
wariantu w populaciji;

e analiza predykcyjna in-silico;
e badania funkcjonalne;

* dane dotyczgce segregacji
wariantu w rodzinie (de novo,
segregacja z fenotypem);

e obecnosciinnych wariantow
U pacjenta z potencjalnie

patogennym wariantem ...



Interpretacja wyniku testu genetycznego

Evidence Code Combinations
PVS

Insufficient evidence to reach a pathogenic
or benign classification
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Class

Variant of
Uncertain
OR Significance

Mix (PP, PM, PS, or PVS) AND (BP or BS)

» Benign < Pathogenic
~ ~ N
Strong Supporting Supporting Moderate Strong Very strong
Population MAF is 0o high for Absent in population Prevalence in
data disorder BA1/BS1 OR databases PM2 affecteds statistically
observation in controls increased over
inconsistent with controls PS4
disease penetrance BS2
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 eslablished where LOF is a
/gene product BP4 deleterious effect pathogenic missense pathogenic variant known
on the gene /gene change has been seen PS1 mechanism of
Missense in gene where product PP3 before PMS disease
only truncating cause PVS1
disease BP1 Protein length changing
variant PM4
Silent variant with non
predicted splice impact BP7
In-frame indels in repeat
w/out known function BP3
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
Nonsegregation Cosegregation with
: with disease BS4 disease in multiple X
cs':awsatlon affected family Increased segregation data N
members PP1
De novo De novo (without De novo (paternity and
data paternity & maternity maternity confirmed)
confirmed) PM6 PS2
Allelic data Observed in trans with For recessive
a dominant variant BP2 disorders, detected
in trans with a
Observed in ¢is 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

Evidence Code Strength
m Very strong pathogenic

m Strong pathogenic

= Moderate pathogenic
¥ Supporting pathogenic
® Supporting benign

m Strong benign

m Stand alone benign
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Akredytacja i certyfikacja laboratoriow genetycznych
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Podsumowanie

« Badania genetyczne powinny byc¢ zlecone przez lekarza.

* Przed przystgpieniem do badania, prosimy doktadnie
przeczytac formularz swiadomej zgody i zadawac pytania,
gdy cos jest niejasne, przed podpisaniem.

+  Wybierajmy laboratoria posiadajgce aktualne akredytacje
i certyfikaty.

- Kazdy wynik badania genetycznego powinien byc¢
przekazywany pacjentowi przez lekarza razem z
kompleksowq interpretacjq oraz poradg genetycznag.

« Wynik bez petnej i zgodnej z najnowszymi danymi
interpretaciji kliniczne] ma niewielkie znaczenie praktyczne.

« Badania genetyczne sqg czesto czasochtonne i kosztowne,
a interpretacja diagnostyczno-kliniczna uvzyskanych

wynikéw badan jest pracochtonna.
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TESTY

GENETYCZNE

dieta

zespGlRetta badanie genomu

profil genetyczny

stres
nadwaga celiakia nietolerancja laktozy
ietolersncie pokamowe - testy pokrewieristwa nieptodnosé
mukowiscydoza testy zdrady
pakiety badar genetycznych ryzyko alergii
kompleksowe testy DNA - choroby jelit badanie talentow famakogenomika
NoOwWotwory  ZzespotGiberta
167472110 <] 3 bazadanych
rodzenstwo
ryzyko

genetyczny

rodowod

dyskryminacia & °

bezpieczenstwo rOdZ|Ce
anonimowosé

formaciagenetyczna  POKIEWIENStWO  danegenetyene  diagnoza

dane wrazliwe

prywatnosé
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Dziekuje za uwage!

Dr n. med. Magdalena Koczkowska
Laboratorium Medycyny 3P
Gdanski Uniwersytet Medyczny

email:
magdalena.koczkowska@gumed.edu.pl
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