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Osrednje teme

Novi pristopi v diagnostiki genetskih bolezni
Komercializacija in kliniCha uporabnost
Eticni vidiki genetskega testiranja

Genetski test — znacilnosti

Genetsko testiranje — simptomatsko,
predsimptomasko, presejanje
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Genetske bolezni so redke bolezni

Eurodiscare2: 16 EU drzav, 8 bolezni

25% pacientov po prvih simptomih Cakalo na diagnozo 5-30 let
40% pacientov s prvotno napacno diagnozo

33% pacientom informacija o diagnozi posredovana na
neustrezen nacin

25% pacientom ni bila posredovana informacija o genetski
naravi bolezni

-
UMCL
University Medical Centre Ljubljan



Genetsko testiranje v Evropi

d,..l

_\a‘J - =500 genes

L 100 - 499 genes |

. 199-50genes
I:I 1-49 genes

Aymé S., Rodwell C., eds., 2011 Report on the State of the Art of Rare Diseas UMCL -
of the European Union Committee of Experts on Rare Diseases - Part |
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Zavod za zdravstveno
zavarovanje Slovenije

univerzitetni klinicni center ljubljana ’/"
GinekobnEka kiinika \"-—-

INSTITUT 78 MEDICINSKO GENETIRD

Pravice iz osnovnega zavarovanja:

Gospa Mata$a Gorjup
Zavod za rdravstveno zavarovanje
Miklogieva 24

1000 Ljubljana

Zadeva: Proénja za odobritev diagnostike v tujini - NUJNO

e Zgodnje odkrivanje in prepreCevanje
bolezni...

0. Zall DNA vzorec izoliran iz harionskih
\a Nizozemsko (University Medical Centre
services, 9700 RB Groningen, The

e Zdravstvene storitve povezane z
nacrtovanjem nosecnosti..

e Zdravljenje in rehabilitacija v primeru
rakavih bolezni, zivEnomisi¢nih bolezni, | |
hemofilije ... e
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EU Net Skeletal dysplasias EU Net DYSCERNE

UKC Ljubljana

Pediatricha klinika Interna klinika Nevroloska klinika

Center za mendelsko genomiko &

Center za nediagnosticirane redke bolezni

DermatoloSka klinika Druge klinike

SIGN EU Centers of excellence

-
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Nove genetske tehnologije izboljsujejo diagnostiko

Nova generacija/eksomsko sekvenciranje Molekularna citogenetika

SLC2A1:NM_006516:exon4:c.G400A:p.G134S pri pacientu s paroksizmalno 250 kb delecija 16p13.11 pri otroku z epilpticno
diskenezijo sproZeno z naporom encefalopatijo in razvojnima zaostankom

L 4
UMCL
University Medical Centre Ljubljan
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Pseudo-colourimage of a section of an lllumina tile showing the clusters of DNA sequences. Obtained from:
http://www.massey.ac.nz/massey/learning/departments/centres-research/genome/massey-genome-service-home.cfm

-
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Exomsko/Genomsko
sekveniranje

UMCL
University Medical Centre L,



Parkinsonova bolezen (druzinski primer)

ZacCetek tezav v starosti 30 let:
krci, rigidnost leve spodnje
okoncine

Tremor D>L

Odgovarja na L-dopo

Panel za AD-PD (LRRK2, PARK2,
SNCA, PINK1, DJ1) ni pokazal
mutacije

-
UMCL [
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Park-lokusi povezani z dednimi oblikami
Parkinsonove bolezni

PARK-loci

PARK1
PARKZ
PARK3
PARK4
PARKS
PARK6
PARK?
PARKS8
PARKS
PARK10
PARK11
PARK12
PARK13
PARK14
PARK15
PARK16
PARK17
PARK18

Gene
SNCA
PRKN
?
SNCA
UCHL17?
PINK1
DJ-1
LRRKZ2
ATP13A2
?
GIGYF27?
?
OMI/HTRAZ2
PLA2GE
FBX07
?
VPS35
EIF4G1

Locus
4g21
6q25
2p13
4q21
4p14
1p35
1p36
12921
1p36
1p32
2036
Xq
2p13
22q13.1
22q12

1432

Inheritance

AD
AR
AD
AD
AD
AR
AR
AD
AR
AD
AD
?
AD
AR
AR
SP
AD
AD

UMCL

University Medical Centre Ljubljan
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Park-lokusi povezani z dednimi oblikami
Parkinsonove bolezni

PARK-loci Inheritance
PARK1 SNCA 4q21 AD
PARKZ PRKN 6q25 AR
PARKS ? 2p13 AD
PARK4 SNCA 4q21 AD
PABRKS JeHIl 17 Ania AD
PARK6 PINK1 1p35 AR
PARK? DJ-1 1p36 AR
PARKS8 LRRKZ2 12921 AD
PARKS ATP13A2 1p36 AR
PARK10 ? 1p32 AD
PARK11 GIGYF27? 2436 AD
PARK12 ? Xq ?
PARK13 OMI/HTRAZ2 2pi3 AD
PARK14 PLA2GE 22q13.1 AR
PARK15 FBX07 22q12 AR
PARK16 ? 1g32 SP
PARK17 VPS35 AD
PARK18 EIF4G1 AD

UMCL

University Medical Centre Ljubljan
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ATP13A2:NM_022089:exon10:c.A844T:p.S282C, heterozigot

Variant not detected in general populations from 1000genomes or ESP6500 projects
PhyloP conservation estimate: Conserved, MutationTaster prediction: Damaging

-
UMCL
University Medical Centre Ljubljan.



Eur J Paediatr Neurgl. 2011 May;15(3):271-5. doi: 10.1016/.ejpn.2011.01.001. Epub 2011 Feb 12.

Juvenile parkinsonism associated with heterozygous frameshift ATP13A2 gene mutation.
Fong C‘r”, Rolfs A Schwarzbraun T, Klein ©, ©'Callaghan F.J.

Abstract

We report a case of levodopa-responsive juvenile parkinsonism (JP) associated with a heterozygous ATP13A2 gene frameshift mutation. The clinical
phenotype of our case is more severe when compared with other published reports of symptomatic heterozygous ATP13A2 mutation carriers. To our

knowledge, this is the youngest reported patient with JP associated with a heterozygous ATP13A2 mutation. Our findings expand the clinical
phenotypic spectrum of JP associated with heterozygous ATP13A2 mutation.

Copyright @ 2011 European Paediatric Meurology Society. Published by Elsevier Ltd. All rights reserved.

PMID: 21316593 [PubMed - indexed for MEDLINE]
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Mutacije v mitohondrijskem genomu

*Hipotonija ob rojstvu, pri 5 mesecih akutna dihalna stiska, metabolne krize
*MRI glave in izvid miSi¢ne biopsije govorita v prid mitohondrijske bolezni
*Biokemicno presejanje (Nijmegen) ne pokazejo encimske motnje

*Opravljen klinicni eksom, ki ni pokazal jasne mutacije v jedrnem genomu....

-
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Globina sekvenciranja

chrM:8993T>G (mutacija v genu za ATPazo6, v popolni homoplaziii)

-
UMCL
University Medical Centre Ljubljan.



Box Pathway to diagnosis of Leigh syndrome

1. Medical history
» Parental consanguinity, similar cases in the family, recurrent miscarriage
» Disease onset/ineurological deterioration after a period of metabalic stress (eg, infection, prolonged fasting, surgery, etc.)
» Psychomotor regression/loss of acquired skills
» Exclusion of differential diagnoses (perinatal asphyxia, kernicterus, carbon monoxide or methanol intoxication, thiamine
deficiency, Wilson's disease, biotin-responsive basal ganglia disease, encephalitis, etc.)
2. Physical examination:
» Symptoms suggestive of basal ganglia and/or brainstem dysfunction (dystonia, nystagmus, autonomic dysfunction, etc.)
» Specific findings (sensorineural deafness, hypertrichosis, etc.)
3. Laboratory parameters:
» Lactic acidosis/acidemia
Plasma amino acids (hyperalaninemia)
Urinary organic acids (pyruvate, lactate, citric acid cycle intermediates, 3-methylglutaconic acid, ethylmalonic acid)
Carnitine panel
General laboratory panel (liverfkidney parameters, creatinine kinase, ammonia level, etc.)
» Metabolic parameters suggestive of other metabolic disorder?
4. MRI/magnetic resonance spectrascopy (MRS)
» Symmetrical lesions suggestive of Leigh syndrome (basal ganglia, brain stem)
» Lactate peak in MRS
» Other/additional findings; indications for differential diagnoses?
5. Evaluation of findings and primary genetic analysis
» If constellation of findings is suggestive of a specific genetic defect (ie, SUCLA2, SERACT, SURFT)
6. Fibroblast culturing and/or muscle biopsy
» Critical evaluation of symptoms and findings. Evidence strong enough for invasive procedure?
» Proceeding with skin biopsy alone: infants below the age of 3 months, suspected pyruvate dehydrogenase complex deficiency,
anaesthetic difficulties/critical clinical condition
» Proceeding with skin biopsy and muscle biopsy: in unclear cases of patients ideally above the age of 3 months; suspected
mitochondrial DNA mutations
7. Re-evaluation of findings and genetic diagnostics
» Mitochondrial DNA screening if oxidative phosphorylation (OXPHOS) defect seems tissue specific; POLG gene mutations have to
be taken into account
» Screening of candidate nuclear genes if OXPHOS defect seems ubiquitous
» Whole exome sequencing should be considered in unclear cases

yYyYyYwvy

J Neurol Neurosurg Psychiatry 2014;85:257-265.

-
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Pacientka s sumom na Ehlers-Danlos sindrom tip IV
(vaskularni tip)

KliniCna prezentacija:

Masivna krvavitev po porodu
Anevrizme Stevilnih arterij(vkljuCujoC a. carotis in a. iliaca)

Kozna biopsija ne potrdi diagnosticne hipoteze EDS

Nejasna diagnoza

Klinicno eksomsko sekvenciranje (>4.500 genov)

Ni mutacije v COL3A1 genu (povezanim z EDS IV)

-
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Heterozygous predicted pathogenic variant in the SMAD3 gene

Gene Genome position (hg19) dbSNP v138 mRNA change Protein alteration Mutation type Zygosity
SMAD3 chrl5:9.67457307G>T Novel NM_005902.3: NP_005893.1: MISSENSE Heterozygous
c.281G>T p.(Trp94Leu)
SMADS3 is associated with Loeys-Dietz syndrome UMCL

University Medical Centre Ljubljan.
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Loeys-Dietz syndrome

CATEGORY SUBCATEGORY FEATURES
Inheritance - Autosomal dominant

Head and Neck  Eyes Hypertelorism [EoM image]
Mouth Abnormal uvula
High-arched palate
Cleft palate (rare)

Teeth Dental malocclusion

Cardiovascular | Heart Mitral valve prolapse

Mitral valve regurgitation
Aortic insufficiency

Left ventricular hypertrophy
Atrial fibrillation

Pulmonary valve stenosis (rare)

Aortic aneum
Aortic dissection
: Arterial aneurysm
Arterial tortuosity
Persistent ductus arteriosus (rare)

' Vascular

Varices

Veins, spider

http://www.omim.org/clinical Synopsis/613795

-
UMCL ;
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Eksomsko sekvencioniranje pri dusevni
p rizad Et05t| (Nature Genetics 2010;42.1109)

Table 2 Overview of all de novo variants identified by exome sequencing in ten individuals with unexplained mental retardation

Probability of Probability of
cDMA level  Protein level PhyloP Grantham being observed in being observed

Gene Trio Sex® NM number change change score score dbSNPP in HGMDb Gene function

De nove mutations

DYNCIHI 1 M NM_001376 c.11465A=C p.His3822Pro 5.5 77 0.20 0.80 Retrograde axonal transporter;
interacts with PAFAHIB
{mutation of which causes
lissencephaly, a neurodevel-
opmental disorder)

ZNF589 1 M  NM_D01007248 c.B32C-T p.Leul87Phe -1.5 22 1.00 2.65 x 104 Unknown

RAB39B 2 M NM_171998 c.557G=A p.Trpl86X 4.8 - - - Known X-linked mental
retardation gene

YY1 3 M NM_003403 c.1138G>T  p.Asp380Tyr 6.9 160 2.27 x 1076 1.00 Ubiquitously expressed
transcription factor; mouse
knockdown results in growth
retardation, neurulation defects
and brain abnormalities;
interacts with MECP2, a known
mental retardation gene

BPIL3 3 NM_174897 c.B87G=A p.Arg269His 0.5 29 0.97 0.03 Innate immune response

PGAS 4 F NM_014224 c.1058T=C  p.Val353Ala 0.7 64 0.84 0.16 Precursor of pepsin

DEAF1 5 M NM_021008 c.683T>G p.lle228S5er 4.9 142 0.01 0.99 Transcription factor; regulator
of 5-HT 1A receptor in the
brain; mouse knockout causes
neural tube defects

cic 6 M NM_015125 c.1474C=T  p.Argd92Trp 2.6 101 0.46 0.54 Granule cell development in
central nervous system

SYNGAP1 8 F NM_00&772 c.998_999del p.Val333AlafsX 3.3 - - - Known autosomal dominant
mental retardation gene

X-linked inherited mutations

JARIDIC 10 M NM_001146702 c.1919G>A  p.Cys&40Tyr 5.1 194 2.09 x 10-5 1.00 Known X-linked mental

retardation gene

33ex of proband, with M for male and F for female. PVisual representation of probabilities are provided in Supplementary Figure 5. Grantham scores for nonsense (in RAB3IS98) and frameshift
mutations {in SYNGAFPI) could not be calculated.



Panelni testi za izbrane nevroloSke bolezni
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Diagnoza pred NGS testiranjem

Nespecificna mentalna retardacija

Neopredeljena ataksija
Pospeseno staranje neznane etiologije
Sum na Ehlers-Danlos-ov sindrom
Neopredeljena ledvi¢na bolezen
Kognitivho nazadovanje neznane etiologije

Multiple razvojne nepravilnosti: neopredeljene

Clinical institute of Medical Genetics

Diagnoza po NGS testiranju

Coffin-Siris sindrom

Boucher-Neuhauser sindrom
Hutchinson-Gilford progerija
Loeys-Dietz sindrom
Schimke imunokostna displazija
Rettov sindrom

Sotos sindrom

Specific gene alterations

University medical centre Ljubljana =



Diagnosticni izplen NGS diagnostike

0 R R s oo -
300 _ _
Diagnosticni
: : : - rezultati
200 ¢ A - None found
: : : Suspect variant
: : : Reclassification
00 New diagnosis
B : Large panel
3 e |
O 4 - \
2011 2012 2013 2014

Diagnostika v tujini KIMG diagnostika

~Clinical institute of Medical Genetics University medical centre Ljubljana <~
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Informirani pristanek za preiskavo s sekvenciranjem nove generadije

1. Preiskovanec Lakoniti skebnik
Imein priet e i ek
[ [T

Maders Nt

Mesto. Meite

Detiny Deba

Teleank itisnlba Telefurska Hsvilks

2. Izpolni preiskovanec ali zakoniti skrbnik:

1. Strinjam se, da se vzorec DNK, ki pripada meni / mojemu otroku / osebi pod mojim zakonitim skrbstvom, shrani in analizira 2 metodo sekvenciranja
nove generacije za naslednjo bolezen:

2. Tavedam se, da lahko izvid sekvenciranja nove generacije pojasni varok moje trenutne bolezni, oz. bolezni mojega otroka, Razumen, da preiskava
wkljuéuje tudi dolocanje zaporedja genov, ki niso neposredno povezani 2 mojo boleznio. Zavedam se, da bodo v izvidu porodani le rezultati za gen
oziroma gene, ki je ozirama so vzrotna povezani 2 mojo boleznijo.

3. Zavedam se, da medicinsko znanje o funkeiji genovin njihovem vplivu na bolezni stalno napreduje. Razumenm, da m::i izvid temelji na podatkih,
dostopnih v Casu testiranja in da se lahko v prihodnosti njegov pomen spremeni. Sprememba v genu je tako lahko opredeljena kot sprememba
neznanega pomena, a se kasneje odkrije, dalahko pomenivzrok za nastanek bolezni. V primeru nejasnih izvidov sekvenciranja nove generadije
priporatamo, da dve leti po prejemu izvidov ponovno kontaktirate svojega dravnika.

4, Razumem, da bodo podatki pridobljeni z sekvenciranjem nove generacije pri vzorcu DNK shranjeni na Kliniénem indtitutu za medicinska genetiko,
UKCLjubljana. Razumem, da je mono, da bodo informacije odkrite 2 eksomskim sekvenciranjem v anonimni obliki in omejenem obsequ lahko
shranjene v bazi vzorcev na Kliniénem indtitutu za medicinsko genetiko in objavijene v mednarodni medicinski literaturi. V omenjenih objavah ne bo
nobenih podatkoy, ki bilahko omogoili majo identifikacijo aliidentifikacijo majega otroka.

5.V primeru, da s preiskavo znanih genov, poveznih z mojo boleznijo, ni mogote pojasniti vzroka bolezni, sogladam s preiskavo celotnega eksoma -
eksomsko sekvendiranje.

DA/NE
Tavedam se, dalahko izvid eksomskega sekvenciranja vsebuje tudi podatke o drugih genih in boleznih, ki bilahko imele jasen in takojsen medicinski
pomen za mc»Le 2dravje alizdravje moje druzine ne glede na povezavo s sedanjimi zdravstvenimi teZavami (nakljuéne najdbe). Razumem, da bom v
primeru morebitnih nakljuénih najdb, ki bodo ocenjene kot medicinsko pomembne, o tem obvescen.

6. Razumem, da imam moznost, da to privolitev v kateremkoli trenutku umaknem, brez da bi to vplivalo na mojo medicinsko obravnavo ali
obravnavo mojega otroka.

7. Pri genetskem posvetu sem imel/a moZnost vpradati dodatna vprasanja v zvezi s preiskavo in sem § pajasnili dobil/a zadovoljive informacije o
preiskavi.

pomenom
- Shranjevanje podatkov

Fadgis Dt

3. lzpolni zdravnik

sem informiral bolnika/starsa/zakonitega zastopnika bolnika o rezultatih in omejitvah sekvenciranja
nove generacije. Predstavil/a sem posledice in postopke povezane s testiranjem ter hranjenjem podatkov bolnika.

Pedgis Dalum

Informirani pristanek

- Razjasnitev informacije, ki bo posredovana v
rezultatu in moznost nepricakovanih najdb
- PoroCanje o genetskih variantah z neznanim

UMCL

University Medical Centre Ljubljan



Nakljucne najdbe

Genet Med. 2013 July ; 15(7): 565-574. doi:10.1038/gim.2013.73.

ACMG Recommendations for Reporting of Incidental Findings in
Clinical Exome and Genome Sequencing

Robert C. Green, MD, MPH"2, Jonathan $. Berg, MD, PhD? Wayne W. Grody, MD, PhD*56
Sarah $. Kalia, ScM, CGC', Bruce R. Korf, MD, PhD’, Christa L. Martin, PhD, FACMG®, Amy
McGuire, JD, PhD?, Robert L. Nussbaum, MDY, Julianne M. O’Daniel, MS, CGC'', Kelly E.
Ormond, MS, ¢GC'2, Heidi L. Rehm, PhD, FACMGZ2.13, Michael S. Watson, MS, PhD,
FACMG'4, Marc S. Williams, MD, FACMG 'S, and Leslie G. Biesecker, MD 6



TABLE

Phenotype MIM - Dizorder PAID -GeneReviews Entry Age of Onzet Gene MIM - Gene  Inheritance® Variants to Reporr'e

BRCAI 113705

Hereditary Breast and Ovanan Cancer 604370, 612555 20301425 Adult AD EP & EP
BRCA2 600185

Li-Fraumemn Syndrome 151623 20301488 Child/adult TPs3 191170 AD EP & EP

Peutz-Teghers Syndrome 175200 20301443 Child zdult STK1 602216 AD EP & EP
MLHI 120436
ASH2 609309

Lynch Syndrome 120435 20301390 Adult AD EP & EP
MSHs 600678
PALS2 600259

Familial adenomatous polyposis 175100 20301519 Chald APC 611731 AD EP & EP

MYH-Associated Polyposis; Adenomas,
multiple colorectal, FAP type 2; Colorectal

. . - 608456, 132600 23035301 Adult MUTYH 604933 aR** EP & EP
adenomatous pelyposis, autosomal recessive,
with pillomatnicomas
Von Hippel Lindan syndrome 193300 20301636 Chuld/zdult VHL 608537 AD EP & EP
Multiple Endocnne Neoplasia Type 1 131100 20301710 Child/adult MEN] 613733 AD EP & EP
Multiple Endocnne Neoplasia Type 2 171400, 162300 20301434 Chuld/adult RET 164761 AD KEP
RET 164761 AD
Familial Medullary Thyroed Cancer (FMTC) 1552401 20301434 Chuld/adult KEP
NTEK] 191315 Suspected AT}
PTEN Hamartoma Tumor Syndrome 153480 20301661 Chald PTEN 601728 AD EP & EP
Retinoblastoma 180200 20301623 Chald RBI 614041 AD KP & EP
168000 (PGLI) SDHD 602690 EP & EP
Hereditary Parazanglioma- 601650 (PGLI) R _ o SDHAF? 613019 . EP
) 20301715 Chuld/adult AD
Pheochromocytoma Syndiome §05373 (PGL3) SDEC 602413
KP & EP
115310 (PGL4) SDHB 185470
TsCT 605284
Tuberous Sclerosis Complex 191100, 613234 20301399 Chald AD EP & EP
Isc2 191092
WT1-related Wilms fumor 194070 20301471 Chald Wi 607102 AD EP & EP
Neurofibromatosts type 2 101100 20301380 Child/adult NF2 607379 AD KP & EP
EDS - vascular type 130050 20301667 Chuld/zdult COL3AT 120180 AD EP & EP

g
&
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Komercializacija genetskih testov — stanje v
Sloveniji

Genetski testi direktno do potrosnika — DTC (direct to consumer
genetic testing)

e Testi s klinicno uporabnostjo:
— NIPT
— Monogenske dedne bolezni (BRCA 1 in BRCA 2)

e Testi, povezani z drugimi zdravstvenimi informacijami:
— Kompleksne bolezni
— Odgovor na terapijo s farmacevtskimi u¢inkovinami

e Drugi testi

— nutrigenetski testi, testi sorodstvenih vezi, testi specificnih
osebnostnih potez,...

-
UMCL [
University Medical Centre Ljubljan



D10 SCAN ZAKAJ OPRAVITI DNK ANALIZO

} Kaj izveste iz DNK Analize * Komu e posebe] priporoamo DNK analizo * Vedeti, razumeti in pravilno rawnati

Potencialne bolezni

4 Potencialne bolezni

% Celoten naért nadega organizma je zapisan v genih. Ti odlo&ajo
o zgradbi in delovanju nadega telesa. Ce smo podedovali

pomembno napako v genetskem zapisu, bomo zboleli zaradi Reakcije na zdravila
genetske bolezni. Odkrivanje takinih napak je danes naloga
zdravnikov. V genih pa so zapisana tudi nasa nagnjenja za Lastnosti in talenti

| razvo] mnogih bolezni. Pri nastanku teh bolezni igrajo
pomembno viogo dejavniki okolja, zato lahko na njihov
nastanek pogosto vplivamo sami. Naloga GenePlaneta je
iskanje pormembnih genetskih variant in ocena tveganja za razvoj posamezne bolezni. Z naso
informacije lahko spremenite naéin Zivljenja in prepredite razvoj bolezni, ki ste jim najbolj
izpostavljeni. Kadar pa to ni mogode, lahko s pravoéasnimi preventivnimi pregledi bolezen odkrijete
Se v &asu, ko je zdravijenje uspeéno.

23

e T

Predniki

Alzheimerjeva bolezen Periferna arterijska bolezen

Ankilozirajodi spondilitis Pliuéni rak Vas zanima ...

Astma Povigan krvni tlak )
Ateroskierotiéna bolezen keronarnih arterij Rak dojke --. kako poteka analiza?
Atrijska fibrilacija Rak maternine sluznice - kak&ne so prednosti GenePlaneta?
Bipolarna motnja Rak prostate ... kak&ne so nase vrednote?
Celiakija Revmatoidni artritis

Crohnova bolezen Sindrom nemirnih nog

Depresija Sladkorna bolezen tipa 1

Disleksija Sladkorna bolezen tipa 2

Dolgi interval QT Starostna degeneracija rumene pege

KoZna luskavica ali psoriaza Zoléni kamni

Multipla skleroza

UMCL

University Medical Centre Ljubljan
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MOSKI |

Paket ma3ki vsebuje pregled preko 7o mest na vadem genomu ter vam razkriva
wvaio genetsko tveganje 7a 2= najpogostefiih bolezni sodobnega Casa.

= alzheimerjeva bolezen

= atrijska fibriladija

= Kconi rak

= Hipertanzija

= Sladkoma bolezen tipa o
= Sladkoma bolezen tipa =
= Astma

= Crohnova bolezen

= Rak na pljudih

- Rak prostate

- SrEni infarkt

- Zoléni kamni

ZENSKA | =

Poleg genetskih analiz za bolezi, kise
¥ pa<=-1- lahke rraﬁka 'be‘= 2 DMK

- Celiakija

= Levkemija

= Kraniéna odpaved ladvic

= Maozganska kap

= Multipla skleroza

- Periferna arterijska bolezen

- Revmatoidni artritis

- Rak dabelega crevasa in danke

- Starostna degradacija nsmens pege

P Ty

Paket zenska vsebuje pregled preke 7o mest na vaSem genomu ter vam razkriva
vaso genetsko tveganje za a2 najpogostefiih bolezni sodobnega asa.

= slzheimerjeva bolezen

= aitrijska fibriladja

= KoZni rak

= Hipertenzija

= 5ladkoma bolezen tipa a
= 5ladkoma bolezen tipa =
= hstma

- KoZna luskavica

= Multipla skleroza

= Starosina degradacija umene pege
- &ak jajénikov

= Rak dojlke

Poleg genetskih analiz za bolezni, kisa
v pakaty, lshke stranka izbere $2 DNK
analizo za 3 bebezni po izbir iz spedaj

navadenih bedazni:

- Caliakija

- Crehnova balezen

- Hipertenzija

- Levkemija

- Kronitna odpoved ladvic

- Mozganska kap

- Periferna arterijska bolezen

- Rak debelega crevesa in danke

= Revmatoidni artritis

= Snini infarkt

- ZohEni keamani

[ PO e T

MANAGER

Managerska DMK analiza vsebuje pregled skoraj sso mest na vasem genamu,

viljuéenih v 30 analiz. Sestavijena je iz dveh tematskih sklopow, v katerih boste
izwedeli, kako se odzivate na dolodena zdravila in se seznanili z vaso genetsko

obremenjenastjo za krvoZilne, rakaste in druge bolezni.

Posamezne analize vas bodo na pregleden in imtuitiven nadin vodile od splo-
Enih informaci], preka vasih osebnih rezultatoy, do zdravstvenega nasveta in
praventivnih ukrepoy. Omogotile vam bode, da zmaniate tweganje za razvoj
botezni, aziroma da z zgodnjimi preventivnimi pregledi paskrbite za pravocasno

odkrivanje in zgodnje 2dravijenje bolezni.

= Alzheimerjeva bolezen

= Astma

= #trijska fibrilacija

= Cefiakija

= Crohnova bolezen

= Hipertenzija

« Kozni rak

= Levieemija

» Kronicna odpoved ledvic

* MoZganska kap

= Multipla skleraza

= Perifema arterijska bolezen

= Revmatoidni artritis

- Rak debelega frevesa in danke

- Sladkoma bolezen tipa 1

- Sladkoma bolezen tipa z

= Starostna degradacija rumene pege
- Foltni kamni

UMCL
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= Sréni infarkt
=Varfarin

= Statini

- ACE inhibitodi
= Metformin

=~ Omeprazol in kiepidrogel
- Perindropil

= Fleoracil

= &zatioprin

Za Zensko Se:

- 3k dajk

= Rak jajcnikov
Zamoskega Ba:
- Rak na pliucih
= Rak prastate



ENOSTAVNO

Produkte podjetja GenePlanet
narocite preko spletne strani ali
nas pokliete na telefonsko
Stevilkg Dea-25 Tl
je pdkgeben zgoljvzorec vade
sline, Ki jo povee AV o
oddate v zbiralnik sline, kivam ga
poljemo po po&ti.

KVALITETNO

V analize so vkljuteni genetski

laboratoriju, ki deluje v skladu z
IS0 standardom 9001 in ima vse
potrebne akreditacije, pritem pa
uporabljamo najsodobnejso
tehnologijo podjetja lumina.

VARNO
a

GenePlanet zagotavlja popolno
anonimnost invarnost strank, saj
je bioloSkiveorec opremljen le z
unikatno identifikacijsko kodo. Po
zakljuéeni analizi bioloZki vzorecv
dologenem roku ustrezno
unicimao.

STROKOVNO

in pravili prip
testov. £a njihovo kakovostin
strokovno izvedbo skrbi izkuZena
ekipa strokovnjakov s podrodij
biotehnologije, farmacije,
biokemije, medicine,
nutricionistike, informatike in
drugih sorodnih podrodij.

UMCL

University Medical Centre Ljubljan

(G



Preprecite najpogostejSa obolenja sodobnega ¢asa: diabetes, sréno-zilna
obolenja, infarkt in drugal

DNK analiza LifeGenetics Baby ponuja anal@membneﬁih genov, povezanih z vodilnimi vzroki smrtnosti na syetu—sddoben
Zivljenjski tempo zaposlenemu cloveku namrec ne omogoca, da bi natancno pnsluhnil otrokovemu telesu in ugotovil njegove potre-

be. Odkrije jih lahko DNK analiza genskega zapisa ter temu ustrezna prilagoditev prehrane in Zivljenjskega sloga. Na ta nacin lahko
nekatera obolenja, kot so sréno-zilne bolezni, diabetes tipa ll, osteoporoza in druga, celo preprecimo.

|zboljSanje prehrane in Zivljenjskega sloga, kot ga zahtevajo otrokovi geni

Ljudje smo si razliéni!

W 99 9 % smo si vsi enaki. DNK analiza Bab eucuje in interpretira del tistih 0,1 % genov, ki nas dela edinstvene_Z tovi-
tev kakovostne in celovite genetske slike telesa pri tem analiziramo kar 80 genskin vanacy, s cimer se DNK analiza Baby uvrca
med najobseznejse nutrigenomske DNK analize na svetu. Vsaka DNK analiza je pripravljena in natisnjena le za posamezno te-
stirano osebo in je zato povsem personalizirana, saj splosna priporocila za zdravo Zivljenje niso enako primerna za vse ljudi.

-
UMCL ;
University Medical Centre Ljubljan



. Spletna mesta clanic Skupine Triglav = Aktualno Svetujemo
triglav

O druzbi O Skupini Triglav About Triglav Group

POSAMEZNIKI \ PODJETJA ({ e 080555555
I I B T I

Domov » Genetska analiza DNK

GENETSKA ANALIZA TRIGLAV DNK

Namen genetske analize Triglav DNK

Poznavanje lastnih genov in napotki zdravnika specialista posamezniku omogocajo, da z ustrezno
spremembo Zivljenjskega sloga morda prepreci nastanek bolezni oz. laZze nadzoruje njen razvoj.

Kaj je genetska analiza Triglav DNK in kaj vkljucuje
Genetska analiza Triglav DNK zajema:

+ analizo DNK posameznika, na osnovi katere se ugotavlja njegova genetska nagnjenost k naslednjim
boleznim:

Alzheimerjeva bolezen,
atrijska fibrilacija,

dolg interval QT,
hipertenzija,

koZni rak,

kroni¢na limfocitna levkemija,
ledvi¢na odpoved,
moZganska kap,
multipla skleroza,
novotvorbe,
Parkinsonova bolezen
12 periferna atrijska bolezen,
13 rak debelega ¢revesa,
14 rak dojke (Z),

15 rak jajénikov (2),

16 rak mehurja,

17 rak na pljucih,

18 rak na prostati (M),

19 rak Zelodca,

20 sréni infarkt,

21 sr¢no-zilne bolezni.

Chwvwo~NO U b WwWNKR

* izpis rezultatov z napotki o bolezenskih znakih ter preventivnih ukrepih; in
+ genetsko svetovanje zdravnika specialista.

Informativni izraCuni >
Sklenitev zavarovanja >
Spletna poslovalnica i.triglav >
Narocilo zastopnika >
Prijava Skode >
Asistencni center >
AKTUALNO >
Nagradne igre 9. 5. 2013
el Pravila in pogoji nagradnih

iger na Facebooku

7.5.2013

Spoznajte mlade upe, za
katere bomo v prihodnosti

drzali pesti

Zavarovanje za Skodo, ki
jo povzroti toca



Redna ponudba Pretekla ponudba Akcijska ponudba

GENETSKA ANALIZA TRIGLAV DNK V SKLOPU DODATNEGA
ZAVAROVANJA HUJSIH BOLEZNI IN POSKODB

Genetsko analizo Triglav DNK za otroke si zagotovite s sklenitvijo razSirjenega paketa Dodatnega
zavarovanja hujsih bolezni in poskodb, ki vkljuCuje naslednja zavarovania in kritja:

Za zavarovane osebe za otroke zavarovane osebe

a) zavarovanje za 23 hujsih bolezni in poskodb, c) zavarovanje za 20 hujih bolezni in poskodb,
b) Drugo zdravnisko mnenije; d) genetska analiza Triglav DNK.

Ce zavarovana oseba zboli za katero izmed 23 hujéih bolezni in pogkodb (z iziemo izplaéila v
primeru hujSe poskodbe glave ali opeklin) in pride do izplacila zavarovalne vsote iz tega naslova, so
otroci zavarovane osebe upraviceni do izdelave genetske analize Triglav DNK.

Kaksen je postopek

¢ Ob izpladilu (kot zgoraj navedeno) zavarovano osebo seznanimo z moznostjo izdelave genetske
analize Triglav DNK za njene otroke in jo povabimo k predlozZitvi seznama otrok, ki Zelijo to
pravico uveljaviti.

e Upravitencem do genetske analize Triglav DNK posljemo pisno potrditev jamstva in nadaljnje
napotke.

¢ Upravitenec se z dokazilom o jamstvu obrne na izvajalca genetske analize (Institut za DNK
analize), s katerim podpiSe soglasje in mu da vzorec za analizo.

e Ko je genetska analiza opravljena, upraviCenec prejme vabilo na posvet pri zdravniku, ki ga
seznani z rezultati in mu preda pisno kopijo analize.



Tveganje za sladkorno bolezen tip 2

2-fold
Increased Risk -
PPARG CDKAL1 KCNQ1 MTNR1B
1,02 1,16 1,03 1,04
| | | /
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https://www.23andme.com/health/Type-2-Diabetes/



Mnenje Strokovnega sveta za
medicinsko genetiko o genetskih

preiskavah in komercializacij
genetskih preiskav v Sloveniji

Natasa Teran, Anamarija Brezigar, Nadja Kekalj Vokac,

Borut Peteriin, Daniel Petrovic, Karin Writzl

Strokovno ozadje

Medicinska genetika je v zadnjih desetletjih ena najhitreje
napredujoéih vej medicine. Napredek je viden zlasti na podrocju
genetskega diagnostiénega testiranja; genetski testi se v
medicini ponujajo v podporo medicinski diagnostiki, v predroj-
stni diagnostiki v smislu primarnega prepredevanja bolezni in v
predsimptomatski diagnostiki v smislu sekundarnega preprece-
vanja bolezni, Ker gre pri genetski diagnostiki za posebej
obéutljivo podrodje medicinskega testiranja, so stevilne
mednarodne strokovne in druzbene organizacije (Svet Evrope,
OECD) objavile smernice in priporoéila glede izvajanj
genetskih preiskav. Smernice in priporoéila definirajo pogoje, ki
zagotavljajo kakovostno izvajanje in interpretacijo genetskih

testov ter posredovanje genetskih informacij pacientom.

Pregled pomembnih strokovnih
podatkov

Genetski testi z visoko napovedno

vrednostjo

V zadnjih dveh desetletjih je bilo odkritih veliko itevilo genov,

ki so vzrok ali predstavljajo tveganje za razvoj razli¢nih bolezni.

7 omenjenimi odkritji je povezan tudi razvoj molekularno-dia-
gnosti¢nih testov z visok ! T B
monogenskih bolezni (n) ISI S 20 1 4 avgust
dragocen medicinski dia ’

odkrivanje vzroka bolezni, hkrati pa omogoéajo identifikacijo
sorodnikov z visokim tveganjem za obolevanje in pristop k

preprecevanju bolezni v okviru naértovanja nosednosti.

UMCL

University Medical Centre Ljubljan
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MNENJE O GENETSKIH PREISKAVAH IN KOMERCIALIZACIJI GENETSKIH
PREISKAV V SLOVENIJI (RSK zA MEDICINSKO GENETIKO)

e Genetske preiskave v zdravstvene namene se lahko ponujajo le, kadar obstaja
medicinski razlog za genetsko testiranje (in ne primarno v trzne namene) pod sledeCimi
pOgoji:

— izvajalec ima dovoljenje Ministrstva za zdravje za dejavnost na podrocju
laboratorijske medicinske genetike in ima zagotovljen notranji in zunanji nadzor
kontrole kvalitete,

— izvajalec ima zaposlene ustrezne strokovnjake na podrocju medicinske genetike
(specialist laboratorijske medicinske genetike oz. v prehodnem obdobju ustrezno
usposobljeni strokovnjaki, zaposleni v okviru genetskih ustanov, ki so pod
nadzorom Ministrstva za zdravje),

— slednja pogoja veljata tudi v primeru, ko se genetska diagnostika ne izvaja v
ustanoviizvajalca in se bioloski vzorec posilja v diagnostiko v drug slovenski ali
mednarodni laboratorij.

-
UMCL [
University Medical Centre Ljubljan



MNENJE O GENETSKIH PREISKAVAH IN KOMERCIALIZACIJI GENETSKIH
PREISKAV V SLOVENIJI (RSK zA MEDICINSKO GENETIKO)

Genetski testi, ki se izvajajo v namen predispozicijskega, predsimptomatskega in
predrojstnega genetskega testiranja, se lahko ponudijo le v okviru genetskega
svetovanja (izvajalec je specialist klinicne genetike) pod pogoiji, ki jih doloajo domace
in mednarodne smernice za tovrstno testiranje.

Genetski testi, ki temeljijo na dolo¢anju tveganih polimorfizmov za kompleksne bolezni
in nimajo dokazane klinicne uporabne vrednosti, so medicinsko neuporabni, za
potencialne uporabnike zavajajoci ter skodljivi, njihovo trzenje pa je strokovno
nesprejemljivo.

ZavajajoCe reklamiranje in trzenje genetskih testov ni sprejemljivo s stalisca
sposStovanja in varovanja pravic pacientov.

Potrebno je, da se v Sloveniji ¢im prej sprejme ustrezno zakonodajo na podrocju
genetskega testiranja, v vmesnem obdobju pa se uposteva dolocila Dodatnega
protokola h konvenciji za clovekove pravice in biomedicino Sveta Evrope.

Potrebne so aktivnosti za edukacijo medicinskega osebja in aktivho osvescanje laicne
javnosti na podrocju genetskega testiranja kar vkljucuje tudi Nacrt dela na podrocju
redkih bolezni v Republiki Sloveniji.

UMCL

University Medical Centre Ljubljan
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Neinvazivna prenatalna
diagnostika

Placenta

Apoptotic fetal
trophoblast cells

RNA
extraction

Quantitative PCR

DNA
extraction

DMA sequencing

Chromosome copy-
number determination
by allelic ratios

Comparison of chromosome-
specific sequence
abundance to a reference
standard or a specific-
denominator chromosome

NEJM 2012
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RESEARCH

Non-invasive prenatal assessment of trisomy 21 by
multiplexed maternal plasma DNA sequencing: large scale

validity study

Rossa W K Chiu, professor,” Ranjit Akolekar,

clinical research fellow,”* Yama W L Zheng, student, Tak Y Leung,

professor,” Hao Sun, assistant professar,’ K C Allen Chan, assodiate professor,’ Fiona M F Lun, postdoctoral
fellow,” Attie T | | Go, professor,” Elizabeth T Lau, department manager and honorary assistant professor,”
William W K To, consultant,” Wing C Leung, consultant,” Rebecca' K Tang, consultant,” Sidney K C Au-Yeung,
consultant,” Helena Lam, consultant,™ Yu Y Kung, obstetrician,” Xiuging Zhang, manager,™" John M G van
Vugt, professor,” Ryoke Minekawa, postdoctoral fellow,* Mary H'Y Tang, consultant and honorary dinical

associate professor,” Jun Wang, professor,” assodate director,
Tze K Lau, professor,” Kypros H Nicolaides, professor,” Y M Dennis Lo, professor'™

ABSTRACT

Objectives To validate the clinical efficacy and practical
feasibility of massively parallel matemal plasma DNA
sequenting to screen for fatal trisomy 21 amang high risk
pregnancies clinically indicated for amniocentesis or
charionic villus sampling.

Design iagnostic accuracy valldated against full
karyotyping, using prospectively callested or archived
maternal plasma samples.

Setting Prenatal diagnostic units in Hong Kong, United
Kingdom, and the Netherands.

Participants 753 pregnant women at high risk for fetal
trisomy 21 who underwent definitive dlagnosis by full
karyatyping, of whom 86 had a fetus with trisomy 21.
Intervention Nultiplexed massively parailel sequencing
of DA molecules in materal plasma according to two
protacols with different lovels of sample throughput:
2-plex and &-plex sequencing.

Main outcome measures Proportion of DNA molecules
that originated from chromosome 21. A trisemy 21 fetus
was diagnosed when the z scare for the propartion of
chromosome 21 DNA molecules was »3. Diagnostic
sensitivity, specificity, positive predictive value, and
negative predictive value were calculated for risomy 21
detection.

Results Resulis were available from 753 pregnancies with
the 8-plex sequencing protocol and from 314 pregnancies
with the 2-plex protocal. The performance of the 2-plex
protocol was superfor to that of the 8-plex pratecal. With
the 2-plex protocol, trisomy 21 fetuses were detected at
100% sensitivity end 97.9% specificity, which
a positive predictive value of 96.6% and negative
predictive value of 100%. The B-plex protocol detected
79.1% of the trisomy 21 fetuses and 98.9% specificity,
glving 2 positive predictive value of 91.5% and negative
predictive value of 96.9%.

Cees B M Oudejans, associate professar,*

Conclusion Multiplexed matemal plasma DNA
sequencing analysis could be used ta rule out fetal
trisorny 21 among high fisk pregnancies, If referrals for

i r chorionic vl ing on
the sequencing test results, about 98% of the invasive
diagnostic procedures could be avoided.

INTRODUCTION

Trisomy 21, Down’s synerome, oceurs in 1 in 800 live
‘births. Prenatal disgnosis of trisomy 21 requires inva
sive sumpling of fetal genetic material through amnio
centesis or chorionie villus sampling, However, these
tests carry & risk of miscarriage of about 1%, and they
are therefore reserved for pregnancies considered to be
at high risk of fetal trisomy 21, The traditional method
of identifying the high risk group has been increased
maternal age, but screening by this method would
require invasive testing in about 5% of pregnant
warmen and identify only 30% of affected fetuses.’ In
the past 20 years maternal age has been combined with
ultrasonographic examination of the fetus and bio
chemical measurement of various proteins or hor
mones in the maternal eirculation to improve
i ion of high risk This combined
approach of sereening can now identify more than 90%
of affected fetuses, but there is still a need for invasive
testing in 3-5% of the papulation.*

Cell-free DNA from the fetus has been found in the
plasma of pregnant women, and this has been used
successfully for non-invasive determination of the
fetal sex and fetal RhD genotype in RhD negative
women. """ The basis of these tests is the detection of
fetal speeific DNA sequences in maternal plasma’!
The same approach of searching for felal-specific
nucleic acids, such as DNA methylation and mRNA

poge ol
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Mnenje RSK za medicinsko genetiko o Neinvazivni
predrojstni diagnostiki (NIPD)

RSK za medicinsko genetiko podpira NIPD za trisomijo 21 kot opcijo za pare, ki imajo
zviSano tveganje za rojstvo otroka s trisomijo 21.

lzvajanje NIPD je sprejemljivo le v okviru genetskega svetovanja, ki ga izvajajo ustrezno
izobrazeni specialisti (specialisti klinicne genetike). Pre in po-testno svetovanje mora
vklju€evati nedirektivno, razumljivo in sodobno informacijo o znacilnostih testa, moznih
rezultatih in moznostih nadaljnega ukrepanja kakor tudi informirano soglasje testiranih
oseb. Izvajanje ali organizacija testiranja je sprejemljiva, ¢e poteka v okviru institucij, ki so

vklju€ene v javno zdravstveno mrezZo in so za delo na podrocju laboratorijske diagnostike

pod nadzorom Ministrstva za zdravje RS.

Testirane osebe, pri katerih je rezultat NIPD patoloski, morajo imeti moznost, da se odlocijo

za potrditev diagnoze z ustaljenimi diagnosti¢nimi testi. RSK za medicinsko genetiko
priporoca sprotno strokovno analizo ucinkovitosti izvajanja NIPD.

-
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Vloga druzinskega zdravnika

sldentificirati genetsko nagnjenost

sInformiranje o genetski bolezni na razumljiv nacin,
ki bo omogocil nadaljnje odlocCitve pacienta

«Sodelovanje pri organizaciji medicinske obravnave in
ostale pomoci za lazje zivljenje z boleznijo

«Sodelovanje z medicinskimi genetiki



Zakaj je prepoznavanje genetske etiologije bolezni
pomembno?

e Diagnostika
e Prognoza
e Zdravljenje

e Preprecevanje bolezni

-
UMCL [
University Medical Centre Ljubljan



Vloga druzinskega zdravnika

ldentificirati genetsko nagnjenost

eInformiranje o genetski bolezni na razumljiv nacin,

Ki bo omogocil nadaljnje odloCitve pacienta

«Sodelovanje pri organizaciji medicinske obravnave in
ostale pomoci za lazje zivljenje z boleznijo

«Sodelovanje z medicinskimi genetiki



Kako do informacij?

N
orphqq et The portal for rare

diseases and orphan

ejsem 1 N drugs
_Rare : Orphan - Expert . Diagnostic . Research - Patient . Directory of . Other
diseases drugs 1 centres tests and trials rganisations: resources : information
SIMPLE SEARCH OTHER SEARCH OPTION(S) ORPHANET DATA
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|Search a disease = Orphan drugs .. Patient Expert centres : 4942
rganisatiol Leboratories 5424
> Alphabetical list of rare diseases , Research and 5 b el el TR e
trials = Expert centres it . 12810
> Diagnostic tests - Directory of
resources
Improve the quality of medical
RARE DISEASES care for Rare Diseases.
= Information about a discase 2
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= Search by clinical sign f h d |
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= Emergency guidelinez
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Kako do informacij?

Home About : ’ Laboratory Clinic Educational
Page GenaTests eeneReviews Directory Directory Materials
< ‘wENE
= Elests
NCBI
Welcome to GeneTests at NCBI Welcome to GeneTests What's New?

The GeneTests database and Web site are
now hosted at NCBI.
Welcome to the GeneTests Web site, a publicly funded medical genetics information resource

We'd like your feedback! developed for physicians, other healthcare providers, and researchers, available at no cost to all
interested persons. Use of this Web site assumes acceptance of the terms of use. New Features
04/16/2010
At This Site *» Changes to the g of
510 GeneReviews Laboratory and Clinic Information
1194 Clinics GeneReviews Online
582 Laboratories testing for Expert-authored peer-reviewed disease descriptions
2011 Diseases Laboratory Directory } GeneReviews Indexed in PubMed
1748 Clinical International directory of genetic testing laboratories

263 Research . .
Clinic Directory

New in GeneReviews
International directory of genetics and prenatal diagnosis clinics

Laboratory Directory Growth Chart
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Clinical characteristics. Marfan syndrome is a systemic disorder of connective tissue with a high degree of clinical
variability. Cardinal manifestations involve the ocular, skeletal, and cardiovascular systems. FBNI pathogenic
variants associate with a broad phenotypic continuum, ranging from isolated features of Marfan syndrome to neonatal
presentation of severe and rapidly progressive disease in multiple organ systems. Myopia 1s the most common ocular
feature; displacement of the lens from the center of the pupil, seen in approximately 60% of affected individuals, 15 a
hallmark feature. People with Marfan syndrome are at increased risk for retinal detachment, glaucoma, and early
cataract formation. The skeletal system involvement 1s characterized by bone overgrowth and joint laxity. The
extremities are disproportionately long for the size of the trunk (dolichostenomelia). Overgrowth of the ribs can push
the sternum in (pectus excavatum) or out (pectus carinatum). Scoliosis 1s common and can be mild or severe and
progressive. The major sources of morbidity and early mortality in the Marfan syndrome relate to the cardiovascular
system. Cardiovascular manifestations include dilatation of the aorta at the level of the sinuses of Valsalva, a
predisposition for aortic tear and rupture, mitral valve prolapse with or without regurgitation, tricuspid valve prolapse,
and enlargement of the proximal pulmonary artery. With proper management, the life expectancy of someone with
Marfan syndrome approximates that of the general population.

Diagnosis/testing. Marfan syndrome is a clinical diagnosis based on family history and the observation of
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Patients, Public and Policy

On these pages you can find general information on genetic testing and genetic services for patients, their family and for the general public.

Because it is important that new guidelines and recommendations find their way into European standards and regulations, EuroGentest is also
actively involved in policy work.

Patient leaflets Policy
EuroGentest is concerned with the coordination of paolicy
H EuroGentest has developed a series of 15 leaflets to provide H)‘ work and surveys ‘hot' topics in laboratory and
general information for patients and families about genetics V4 community genetics.
and genetic testing. /
This is done in concordance with the professional

societies and in dialogue with the European and national

The leaflets can either be downloaded and printed out, or you can look at L .
organizations and policy makers.

the information online by choosing the HTML version.

Select your language (more than 30 languages are available!): # Intellectual property: Survey Patent Licensing in Medical Biotechnology
2l= English = Polski = OeArapcku infEops
— . - * Regulation of genetic testing: Invitro-diagnostic medical devices (VD)
2o Slovak yrpaiHeus Tiirkge Directive
= Nederlands {nl) == Hrvatski 9 pyCCKMiA ® The European Commission: The International Rare Diseases Research

Consartium {IRGiRC)

I 0 Romén &= Fecti I 0 Hederlands (be)
® European Society of Human Genetics: The Public and Professional
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Useful links

Amniccenteza PDF HTML
Biopsija herionskih resic EDF HTML
Dominantne dedovanje EDF HTML
Genetski slovar EDF HTML
Kaj je genetska preiskaval EDF HTML
Kaj se zgodi v genetskem laboratoriju EDF HTML
Kromosomske spremembe EDF HTML
Kromosomske translokacije PDF HTML
Ma kromosom X vezano dedovanje EDF HTML
Nekaj informacij o genetskem posvetu EDF HTML
Pogosto postavijena vpraganja o genetskih preiskavah EDF HTML
Predsimptomatska genetska preiskava EDF HTML
Predsimptomatske genetske preiskave za dedne oblike raka EDF HTML
Recesivno dedovanje PDF HTML
Ugotavijanje prenaZalstva FDF HTML

Not all the leaflets are available in every lansuage.



Vloga druzinskega zdravnika

ldentificirati genetsko nagnjenost

sInformiranje o genetski bolezni na razumljiv nacin,
ki bo omogocil nadaljnje odlocCitve pacienta

*Sodelovanje pri organizaciji medicinske
obravnave in ostale pomoci za lazje zivljenje z
boleznijo

«Sodelovanje z medicinskimi genetiki



Genetests — Marphan syndrome

Prevention of Primary Manifestations

Medications that reduce hemodynamic stress on the aortic wall, such as beta-blockers, are routinely prescribed. This therapy should be managed by a cardiclogist or geneticist
familiar with its use. Therapy is generally initiated at the time of diagnosis with Marfan syndrome at any age or upon appreciation of progressive aortic root dilatation even in
the absence of a definitive diagnosis. The dose needs to be titrated to effect, keeping heart rate after submaximal exercise or agitation less than 110 in young children or less

than 100 in older children or adults.
* Verapamil is commonly used if beta-blockers cannot be used (e.g., in individuals with asthma) or are not tolerated (e.g., prolonged lethargy, depression).

« Yetman et al [2005] suggested that use of ACE inhibitors may be more beneficial than beta-blockers. Of note, the treatments were not randomized and the dose of
beta-blocker was not titrated to effect. ACE inhibitors have been used for decades in Marfan syndrome to manage volume overload resulting from valve dysfunction,

and {unlike beta-blockers) have not previously been reported to provide notable protection from progressive aortic enlargement.

* There is at least some theoretical concern that reducing afterload without a concomitant reduction in inotropy (as provided by a beta-blocker) could increase
hemodynamic stress in the ascending aorta. Currently, afterload-reducing agents are only commonly used in conjunction with a beta-blocker to manage volume

overload in the setting of valve dysfunction.

Prevention of Secondary Complications

Judicious use of subacute bacterial endocarditis (SBE) prophylaxis is indicated for dental work or other procedures expected to contaminate the bloodstream with bacteria.

Surveillance

Eye. An annual ophthalmologic examination should include a specific assessment for glaucoma and cataracts.
Skeletal. Individuals with severe or progressive scoliosis should be followed by an orthopedist.
Cardiovascular. Echocardiography at frequent intervals to monitor the status of the ascending aorta:
« Yearly examinations when the aortic dimension is relatively small and the rate of aortic dilation is relatively slow

« More frequent examinations when the aortic root diameter exceeds approximately 4.5 centimeters in adults, the rate of aortic dilation exceeds approximately 0.5 cm

per year, and significant aortic regurgitation is present
More frequent evaluations by a cardiologist are indicated with severe or progressive valve or ventricular dysfunction or with documented or suspected arrhythmia.

All individuals with Marfan syndrome should begin intermittent surveillance of the entire aorta with CT or MRA scans in young adulthood. Such imaging should be performed at

least annually in anyone with a history of aortic root replacement or dissection.
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Genomska medicina= preprecevanje +

Primarna prevencija

Genotip
Npr. BRCA1

Predkoncepcijsko presejanje
Reproduktivne odlocitve
Predrojstna diagnostika

e Prekinitev nosecCnosti
ePGD

zdravljenje
Sekundarna prevencija Terciarna prevencija
Bolezen Komplikacije
Rak dojke Metastaze

Neonatalno/populacijsko
presejanje

Predsimptomatska dg.

Ocena tveganja—biooznacevalci
Farmakogenetika

Zdravljenje na podlagi genetskega
testa

Prognoza — biooznac.
Farmakogenetika
Zdravljenje na podlagi
genetskega testa



Predkoncepcijsko genetsko testiranje

e Presejanje za tarcne bolezni
— Specificne populacije
e Ciper: talasemija

e Askenazi zidje: mukolipidoza IV, Niemann-Pick tip A,
Fanconijeva anemija C, Bloomov sindrom, Gaucherjeva
bolezen

— Splosna populacija
e Cisticna fibroza; prevalenca heterozigotov 1:25 (ACOG)
e Spinalna misicna atrofija; 1:40 (ACMG)
e Fragilni X sindrom; prevalenca prenasalk 1:154

e Genomsko presejanje



Predkoncepcijsko genetsko testiranje

Human
Genetics
Commission

Ni eticnih, legalnih ali socialnih zadrzkov,
da bi bilo predkoncepcijsko genetsko testiranje v
okviru populacijskega presejanja nesprejemljivo!

Ingreasing options, informing
choice: A report on preconception
- genetic testing and screening.

-

by the"Human Genetics Commission. April 2011

-
UMCL ;
University Medical Centre Ljubljan
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couples planning a pregnancy. Find outway.

“Every adult of reproductive age
should consider the Counsyl test
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Presejanje za genetske bolezni z zaCetkom v odrasli dobi

Ob genetskem testiranju (NGS) za druge bolezni

Presejanje kot cilj genetskega testiranja



Ob genetskem testiranju (NGS) za druge bolezni

PMID -

MIM - . Age of MIM - . , Variants to
Phenotype Disorder GeneReviews Onset Gene Gene Inheritance Repurt#
Entry
) BRCA1 113705
Hegj'tz.'w Eéem and %.:2135‘?5% 20301425 Adult AD KP & EP
anan Lancer BRCA2 600185
Li-Fraumeni Syndrome 151623 20301488  Child/adult  TP53 191170 AD KP & EP
Peutz-Jeghers 175200 20301443  Child/adut  STK11 602216 AD KP & EP
Syndrome
MLHT 120436
MSH2 609309
Lynch Syndrome 120435 20301390 Adult AD KP & EP
MSHG 600678
PMS2 600259
Familial adenomatous 120400 20301519 Child APC 611731 AD KP & EP
polyposis
MY H-Associated
Polyposis; Adenomas,
multiple colorectal, FAP 608456
type 2; Colorectal 132600 23035301 Adult MUTYH 604933 AR KP & EP
adenomatous polyposis,
autosomal recessive,
with pilomatricomas
Von Hippel Lindau 193300 20301636  Child/adult VHL 608537 AD KP & EP

syndrome




Pristop k predsimptomatski diagnostiki

University Medical Centre Ljubljan
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DNA testiranje - predsimptomatsko

*

Obravnava pri klinicnem psihologu

Vsaj mesec dni Casa za
razmislek!

genetski
test

1. posvet

- preverjanje diagnoze
- seznanitev osebe z
boleznijo, naCinom
dedovanja in tveganiji

- razlaga genetskega
testa z vsemi
posledicami, ki jih lahko
prinese

2. posvet

Y

- ponovna osvezitev
dejstev genetskega testa
- odgovori na morebitna
pacientova vprasanja,
probleme

- pacient se strinja z
genetskim testom

- odvzem Krvi

3. posvet

Y

- pacient lahko zavrne
informacijo o rezultatu
testa

- razlaga izvida

- psiholoska podpora
- svetovanje druzini

- napotitev k drugim
specialistom

UMCL

University Medical Centre Ljubljan

(G



Rak dojke
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Amniocenteza

UltrazvoCna sonda

Placenta

Plodovnica

-
UMCL !
University Medical Centre Ljubljan



Predimplantacijska genetska diagnostika
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FISH diagnostika translokacij
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Dodatni protokol konvenciji o ¢loveskih pravicah in
biomedicini na podrocju genetskega testiranja v
zdravstvene namene

COUNCIL  COMSEIL
OF EUROPE DE LEUROPE

Zagotoviti individualno medicinsko obravnavo

Zagotoviti kvaliteto genetskih servisov

Zagotoviti informacije: namen, karakteristike in implikacije testa
Informirano soglasje

Ko osebe ne morejo dati soglasja (otroci, mrtvi)

Informiranje o pomenu testa za druzinske clane

Genetsko presejanje

-
UMCL
University Medical Centre Ljubljan



Medicina bodocCnosti

Socialna omre

P4
Medicina

Genomska medicina

Uporaba genomskih informacij (DNA, RNA, beljakovine, metaboliti) za sprejemanje
odlocitev v medicini.
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