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Séllsynta diagnoser
- Individuellt sallsynta men kollektivt viktiga!

Approximately

A

rare diseases & disorders
have been identified

of the people affected
by rare diseases are children

#DYK:

If all of the people with rare diseases
lived in one country, it would be the

world’s 3rd
most populous
country

30 MILLION
PEOPLE

‘Source: Giobal Genes. hitps/globalgenes. orgrrare-diseases-acts-statistice/

Definition pa séllsynt diagnos: sjukdom som drabbar <5 per 10 000 personer*

~ 80% av sallsynta diagnoser har en genetisk bakgrund
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Chromosomal conditions
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Okad forstdelse for hur gener bidrar till hilsa och sjukdomar

Upptéckt av gener for erkdnda Mendelska sjukdomar
- autosomalt dominant, autosomalt recessiv, X-bunden
eller mitokondriell nedarvning

Upptéckt av vanliga varianter vid vanliga sjukdomar

* Upptackt av sallsynta varianter vid séllsynta och vanliga sjukdo
- Drivs av ny genteknik med hog kapacitet

Okad forstdelse for hur gener bidrar till hilsa och sjukdomar
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Lardomar fran studier av séllsynta sjukdomar

Percent of Disease Genes with 1 or
more associated Mendelian Conditions

Digenic Inheritance

Variants at 2 disinc loci required for
trait manifestaton: 2 are OR 1 rare +
1 common

Dual Molecular Diagnoses
Variantsat 2 distinctloilead to 2
ndependently segregating raits
Various combinations of nheritance
(AD+AD, AD+AR, AR+AR) are possible:
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Mutational Burden
Phenotype resultng from highly
penetrant vaiant is modified
variation at additonal loci

)

Incomplete Penetrance

Phenotype expression requires one
nvariant

Variants may be at the same locus, or

distine loci (digenic)
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Posey, Orphanet Journal of Rare Diseases 2019

Nya tekniker innebdr nya mdjligheter

Hela genomet Alla gener (exomet)

Genpaneler

3000 000 000 bp 21000 gener 500 gener

Men genererar stora mangder data....

Precitionsmedicin
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Efficient gene therapies are available — how do we find the patients?

Indication  Product Regulatory Market Estimated number of eligible patients (US +
approval price® Europe)

ADA-scipb  Strimvelis (Orchard EMA-2016 €5904000  30-40

Leber Luxturna (Sparks § }

amaurosis Therapeutics) FDA-2017EMA-2018  $850,000 >2,000

SMA® Zolgensma (Novartis) FDA-2019

B-ALLS Kymriah (Novartis) FDA-2017EMA-2018 ,,, * ;
Kymriah (Novartis) FDA-2017EMA-2018 ey

DLBCL® & ]“
Yescarta (Gilead) FDA-2017EMA-2018 -

B-thalassemia’  Zynteglo (Bluebird) EMA-2019 9

fz‘;i;_:; o e

10

Patient-Customized Oligonucleotide Therapy in Batten disease

A Timeline
Establishment of Identification Validation of ASO | Permission
patient cell lines of ASO hit functionality to proceed
Clinical Identification Identification of Start of| First
diagnosis of mutation splice defect toxicologic patient
study in rats dosing
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2016 2017 2018

Batten is a neurodegenerative disease which leaves children blind,
cognitively impaired and bed-ridden before they die at a young age

Forskargruppen Rare Diseases
- To solve the unsolved and phenotype the solved!

Extremt viktigt med

1) Teamwork
- mellan kliniker, forskare,
sjukhusgenetiker, bioinformatiker

2) Samarbete
- Lokalt, nationellt och internationellt

Kim NEJM 2019; https://www.stopbgtten.org

studier Behandling



https://www.stopbatten.org/milas-story-1

Vad hander i Stockholm?
Genomic Medicine Center Karolinska

B ol
Technology Medical expertise
Academic setting Healthcare

Joint unit for introduction of genomics technologies into clinical routine.
Focus areas on rare diseases, cancer and microbiology.
Covers a population of approximately 2.3 million in the Stockholm healthcare region

KAROLINSKA  Scil ifcLab

rolinska
Institutet

13

pem) g ‘\4
Vi G

2020-03-09

% b 4
PN |\ §
crome e, RO \V

\
. - > $
T P

Filter
: i g1 Fe}t)sr:; o 2020:321 1
[ sjukdomsgener (N & = >3 prover (
: patienter)
1 k analyserade med
Genomisk analys kliniskt helgenom

33% losta: 1208
Multidisciplindra terapikonferenser  patienter, 599 gener

15 expert team i

———————— Flter « >20nya
sjukdomsgener
rapporterade

¥
¥

Nya gener

Lista dver varianter

Vad hander i Sverige?

Sjukvarden

Clinical Genomics

Genomic Medicine
Sweden
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Vad vill vi uppna med GMS

Genom en nationell kraftsamling kunna erbjuda alla
patienter oavsett sjukvardsregion:

* Den basta diagnostiken — bl.a. med hjalp av de nya
sekvenseringsteknologierna

* Precisionsmedicin — ge ratt behandling till ratt patient
* Unik nationell forskningsdatabas
* Innovation och foretagssamverkan

Nationellt samarbete mellan samtliga sju regioner med universitetssjukvard, de 14 vriga regionerna,
landets sju universitet med medicinsk fakultet, néringslivet samt pati isati

Informatics

N

Idag: < 2,000 prov/ar

- Om 5 &r: 10-15,000 prov/ar

Etiskt tillstand finns fér nationell datadelning och
samarbete kring diagnostic och foskning om séllsynta
diagnoser

- 2020 kommer en pilot genomféras for att introducera
WGS i hela landet
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Internationella natverk: Europeiska
referensnatverk (ERN)

Internationella natverk: UDNI

Undiagnosed Diseases

Pa grund av séllsynta diagnosers komplexitet
och séllsynthet har EU beslutat om
inrattandet av europeiska referensnatverk
(ERN) fér komplexa tillsténd, déribland
séllsynta diagnoser. Malet &r att samla den
europeiska expertisen som finns inom en
diagnos/diagnosgrupp fér att kunna erbjuda
ett battre omhéandertagande och 6kat
kunskapsutbyte.

Undiagnosed
Diseases Network
INTERNATIONAL

m=) K medverkari 18 ERN

www.udninternational.org

19

Teknisk utveckling driver diagnostiken framat:
Fran cytogenetik till cytogenomik

L 1% -

27%

a2 Genetiska fynd med helgenomanalys av o
PUBLICERADE STUDIER: ndgra exempel hos 100 individer som remitterats for 2.

array:

)

Vad kostar det?
Array + Frax + WGS-1D panel 50 000kr
WGS first 33 000 kr

S (HPO-panel)

Expansion
3

Lindstrand et al., Genome Med. 2019 Nov 7;11(1):68.
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Ibland kravs stora internationella sammarbeten... Ibland kan vi ldra oss av en enda familj...
Nat Gont 2017 Apr3(¢)15-526. dof 1010381 3752 Epuo 2017 F 13,
S " N — 4 Med Gene. 2015 Feb doi: 10, Epub 2014 Dec3,
Targeted 91 disorder risk genes with autism and ”
developmental-disability biases. CTNND2-a candidate gene for reading p and mild il
Stessman HA', Xiong 8", Coe B", Wang T°, Hoskzema K', Fenckova M., Kvamuna M®”, Gerdis J°, Troh P, Cosemans N°, Vives L', LinJ', Tumer Hofmeister W', Niisson D?, Topa A%, Anderiid BM*, Darki F*, Matsson HY, Tapia Péez I°, Klingberg T, Samuelsson L%, Wirta V7, Vezzi F%, Kere °,
TN, Santen G, Ruivenkamp C', Kriek M, van Haeringen A™®, Aten £°, Friend K12, Liebelt 4'%, Bamett C'3, haw ez )24, Nordengkibid M, Svk Lundbero E¥. Lindatrand A%
Bameli & sy g€, .
Anderiid BM®7, Nordgren A®7, Lindstrand chwartz C'5, Kooy RF'®, Vandeweyer G'8, Helsmoort

Giusto s, elatyck MBZ22525, Locknart P45, Homozdiari
2

s H?, Nordensiiold MO, Schenck A*5, Bemier RA®, Eichler EE'20,

Nature Genetics 2017 - 91 nya gener

Nat Neurosci, 2017 Augi20(8):1043-1051. dor 10.1038/nn 4589. Epub 2017 Jun 19.

rchesne E2°, Pramparo T2, Pierce K2, Nalabolu S, Amaral DG?", Scheffer IE%2232¢
5

Hotspots of missense mutation identify neurodevelopmental disorder genes and functional
domains.
Geisheker MR', Heymann G%2, Wang T4, Coe BP', Tumer TN', Stessman HAF", Hoelzema K', Kvarnung M5, Shaw M’, Friend K78, Liebelt J%, Bamett

S, Vandeweyer G'2, Alberti A™®, Avola £, Vinci M, Giusto S
, Plerce K6, Nalabolu 86, Michaelson 4.7, Sediacek 2'®, Santen GWE', Pesters H?, Hakonarson H?'2223, Courchesne £, Romano C™3,
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Kooy RE'2, Bemier RA’, Nordenskisid M*S, Gecz J72%, Xia K*, Zweifel LS, Eichler EE'

‘ Nature Neuroscience 2017 — 21 nya gener

>300 barn frén Stockholm fick en diagnos genom dessa studier
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o a
Alu-Alu mediated intragenic duplications in IFT81 and MATN3 are associated with skeletal
dysplasias.

From Bed to Bench & From Bench to Bed

Pettersson M", Vaz R?, Hammarsio A, Eisfeldt J23, Carvalho CMB®, Hofmeister W2, Tham E, Horemuzova E®, Voss US, Nis
Nordgren A", Nilsson D', Grigelioniene G', Lindstrand A"

‘Gain-of-function mutation of microRNA-140 in human skeletal dysplasia.

o In vitro: cellular models
Diagnosis e

/...omics In vivo: animal models

Mechanisms

rigeoniene G2, Suzuki !, Tayan F%. Mizamohamma ', Borochowitz 2% Ay -
Gigalonis G2, Hammrsi A%, Marsk "%, Nordaren A2, Nordenskield 2. Evre OR| g pr—
Tailored” treatments.
— Preclinical
Rescue
Drugs libraries/repurposing of old drugs
F M !
12
Giedre Grigelioniene Fulya Taylan S GG 4+ GG
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