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Webinar introduction

AGenetics and Unigue Populations: the case of the Finnish, Roma &raigHlers

A Europe is made up of many different populations both indigenous to Europe and those that
migrated in over the centuries. Differing barriers in healthcare access means that rare and
rare disorders may cluster within some of these populations. Some have unique cultural not
that may differ from the general population or may face more difficulty in finding their we&y tC
healthcare professionals. It is important for clinicians working with these populations to deve
an understanding of the unique issues faced tL)}/ populations within their locality. How do we
reach these communities, and how can the EU help reduce access barriers? This webinar
answers these questions by exploring the EU context and the unique needs of these popule

A Chaired byPrSally Ann Lynch.

AGenetics & Access in Unique Populations

A Focus: Finnish, Roma, Iriskavellers

A Rare diseases may cluster in underserved groups due to cultural and healthcare access bal
How can clinicians and the EU improve outreach and equity?

2025




AWelcomeand Introduction
A Sally Ann Lynch, CBtumlin& Temple Street, Dublin, Rep of Ireland

ATopic 1 Socialdeterminantsof healthin Europearpolicy
A Tomas de Jong;uropearPublic Health Alliance (EPHBRIgium

ATopic 2- TheFinnishstory :Foundereffects& geneticisolation
A Outi Kuismin, Oulu University Hospital, DepGdifiicalGeneticsand Rare Diseases Unit, Oulu

Finland

ATopic 3TheRomaniarRoma
Aloana Streata, Hospital Center, Craiova Romania.

ATopic 4 The IrishTravellers
A Sally Ann Lynch, CBtumlin& Temple Street, Dublin, Rep of Ireland]

ATime for questions and discussion
A Conclusiomwith speakers andnoderator
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Welcomspeakers

A Sally ann lyncfs a clinicalprofessorin geneticshasedin children'shealthirelandin Dublin
& isattachedto UniversityCollegeDublin. Sheisthe Irishco-ordinator for ERN
ITHACAHerresearchncludeswork on IrishTravellersk the Roma population.

A Tomas de Jonig a Policy Manager with the European Public Health Alliance, where he
focuses on their advocacy around health equity, focusing on the social determinants «
health, and racism, discrimination, xenophobia and health.

A Outi Kuisminis a clinicalgeneticistworkingat the Departmentof ClinicalGeneticsat Oulu
University Hospitalwherel serve as Associate C sicianlalsowork as aMedical
Coordinatorin the Rare Diseases Unitepresentour hospitalin the ERNTHACA network.

A loana Streatds an Associate Professor @élland MolecularBiologyat University of
Medicineand Pharmacyfrom Craiova, Romania, ariter researchsfocusedon molecular
mechanismavolvedin raredevelopmentatliisorders Shes alsoa medicalgeneticistat
the RegionalCentre oMedicalGeneticDoljwith mainactivitiesand responsibilities
{jelatedd to the evaluation diagnosistreatmentand geneticcounsellingn genetic

isorders
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Tomas de Jong

Policy Manager




european public health alliance

European Public Health Alliance (EPHA)
A A change agent for better public health for

A

A
A

all in Europe

Brussels-based membership organisation
advocating in the EU policy space

40+ members in 20+ countries in WHO
European Region

Members include:
A Public health civil society
A Patient organisations and disease groups
A Health professionals

Addressing thedeterminants of health



Social determinants

A Social determinants: non-medical conditions that
profoundly impact our ability to be healthy
A Our level of education
A The house we live in
A Our job
A Gender, age, race, ethnicity and/or disability status

A Individual effects, but can alsointersect
A A broad conceptt so what does this look like in Europe?



Health Equity

A A case study;life expectancy

A Eurostat: a life expectancy gap ofhearly a decade
A 86 yearsin Comunidad de Madrid, Spain
A 74 yearsin Severozapaden, Bulgaria

A What aboutwithin countries? Populations?

A FRA: life expectancy gap faced by Roma and Travellers

A Roma and Traveller Women: 7.4 years lower
A Roma and Traveller Men: 8.0 years lower

A The status quo in Europe in 2025?
A EuroHealthNet and CHAIN Gap between countries closing, but
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https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Mortality_and_life_expectancy_statistics
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FIGURE 22: GAPS BETWEEN ROMA/TRAVELLERS AND THE GENERAL POPULATION WITH REGARD TO LIFE EXPECTANCY AT BIRTH

IN 2017 AND 2019, BY COUNTRY (IN YEARS)
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https://fra.europa.eu/sites/default/files/fra_uploads/fra-2025-roma-survey-2024_en.pdf

Health Equity

DETERMINANTS

A Three case studies ofoday:
A Finland (Outi Kuismin) HEALTH EQUI
A Roma in Romania (loana Streata)
A Irish Travellers (Sally Ann Lynch)

A Some expected issues related to diagnosis and screening:
A Ability to reach a clinic
A Trust in healthcare services
A Representation in research and data
A Funding reaching vulnerable or marginalised communities

EU POLICY

PERFECTO

CONCLUSIO

®




European Policy and Health Equity

A

o I
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responsibilities of the Member States for the definition of

their health policy and for theorganisation and dellvery of
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That is: health policy is anational compentence

The EU can:
A Coordinate
A Guide
A Reform

We will focus on
A Monitoring and reform
A Inclusion policy
A Data and privacy



https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:12008E168:EN:HTML
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:12008E168:EN:HTML
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European Policy and Health Equity

Monitoring and reform

A European Semester

A Throughthe European Semester: E 2 | Y (@ahhkidl exercise that
HYY!I I RUCqldt 1Oq6 BIOEO Kt IOWHYUY U RAK
A A timeline orroadmap

A European Pillar of Social Rights

A Action Plan: 20Principles

A PrincipleN = WY U Wc J Edenydnéttias thiearigtitto timely
access to affordable, preventive and curative healthcare of good
ue ¢ G Rq! CO

A Acompass



https://commission.europa.eu/business-economy-euro/european-semester_en
https://commission.europa.eu/business-economy-euro/european-semester_en
https://employment-social-affairs.ec.europa.eu/policies-and-activities/european-pillar-social-rights-building-fairer-and-more-inclusive-european-union_en
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https://employment-social-affairs.ec.europa.eu/policies-and-activities/european-pillar-social-rights-building-fairer-and-more-inclusive-european-union_en
https://employment-social-affairs.ec.europa.eu/policies-and-activities/european-pillar-social-rights-building-fairer-and-more-inclusive-european-union_en
https://employment-social-affairs.ec.europa.eu/policies-and-activities/european-pillar-social-rights-building-fairer-and-more-inclusive-european-union_en
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Winter Economic Summer Economic
Forecast [intenm) Forecast {interim)
European Annual Growth Annual Growth Survey identifies the econamec and secal priceites for Country reports: analyse the
Commssion Survey (AGS) the European Unian and its Membes States for the year shead owerall economic and social
" develapments in each EU country,
Alert Mechanism Alert Mechanism Report: identifies countries that may be affected by assess the progress made by each
Report {AMR) economic imbalances and for which the Commission should undestake EU country in addressing the issues
: further anatysis Identifiad in the previous year's
Drasft Joint Employ- recommendations.
ment Repart {JER) Draft Joint Employment Report: analyses the employment and social
situation n Europe and the policy responses of national gaverrrments.
n The recommendation addresses issues oitical to the functionng of the single curency
for the euro area area and suggests cancrete m r i govar can imgpl 7t Comrmizzan ek e Bations proics ey g -
S— Country Report — poposes ance tatared to each EU country on haw to boost jobs
‘m : Biateral per Member State Biateral country-specific and growth, while mamtaning sound public finances
“opinians on draft meetings with (reform agenda (OGS Wit recmTwstions
— £ e 3 e 2 35 i =
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European
Council/
Council
Naticnal Reform Programme - all courtries, and
Stability Programme - 3-year buoget plan, for euro area countrses, or
Convergence Programme - 3-year budget plan for non-euro area countnes
The pragrammes detall the specific palkies each country will mplerment to boost
Member Jobs and grawth and prevent/carrect imbalances, and their concrete plars to
States comply with the EU's country-spedfic recommendations and fiscal nules,
European

Parliament
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European Policy and Health Equity

Inclusion Policy

A Even a perfecthealthcare system isineffective if people are
unable to access it

A Introduce the Union of Equality Strategies

A Example EU Roma Strategic Framework
A Inclusion of Romaand Travellersat the national level
A c 3¢ U q 6 elndife eéxpextdihny gap by at least half wWWH! W= M
A E.g. through encouragindiealth mediation
A Otherimportant examples:
A EU Antiracism strategy

A GenderEquality Strategy
A Strategy for the Rights of Persons with Disabilities



https://commission.europa.eu/topics/justice-and-fundamental-rights/equality-and-inclusion-key-actions-2020-2025_en
https://commission.europa.eu/topics/justice-and-fundamental-rights/equality-and-inclusion-key-actions-2020-2025_en
https://commission.europa.eu/topics/justice-and-fundamental-rights/equality-and-inclusion-key-actions-2020-2025_en
https://commission.europa.eu/document/download/99cc0720-68c2-4300-854f-592bf21dceaf_en?filename=eu_roma_strategic_framework_for_equality_inclusion_and_participation_for_2020_-_2030.pdf
https://commission.europa.eu/strategy-and-policy/policies/justice-and-fundamental-rights/combatting-discrimination/racism-and-xenophobia/eu-anti-racism-action-plan-2020-2025_en
https://commission.europa.eu/strategy-and-policy/policies/justice-and-fundamental-rights/combatting-discrimination/racism-and-xenophobia/eu-anti-racism-action-plan-2020-2025_en
https://commission.europa.eu/strategy-and-policy/policies/justice-and-fundamental-rights/combatting-discrimination/racism-and-xenophobia/eu-anti-racism-action-plan-2020-2025_en
https://commission.europa.eu/strategy-and-policy/policies/justice-and-fundamental-rights/combatting-discrimination/racism-and-xenophobia/eu-anti-racism-action-plan-2020-2025_en
https://commission.europa.eu/strategy-and-policy/policies/justice-and-fundamental-rights/combatting-discrimination/racism-and-xenophobia/eu-anti-racism-action-plan-2020-2025_en
https://commission.europa.eu/strategy-and-policy/policies/justice-and-fundamental-rights/gender-equality/gender-equality-strategy_en
https://commission.europa.eu/strategy-and-policy/policies/justice-and-fundamental-rights/gender-equality/gender-equality-strategy_en
https://commission.europa.eu/strategy-and-policy/policies/justice-and-fundamental-rights/gender-equality/gender-equality-strategy_en
https://commission.europa.eu/strategy-and-policy/policies/justice-and-fundamental-rights/gender-equality/gender-equality-strategy_en
https://commission.europa.eu/strategy-and-policy/policies/justice-and-fundamental-rights/disability/union-equality-strategy-rights-persons-disabilities-2021-2030_en
https://commission.europa.eu/strategy-and-policy/policies/justice-and-fundamental-rights/disability/union-equality-strategy-rights-persons-disabilities-2021-2030_en

European Policy and Health Equity

Data and privacy
A Inclusion GY i R # !ladkipfdatzdesddgregated by ethnicity

A Manymember states do not allow collecting ethnicity -
based data

A General Data Protection Regulation (GDPR)

A Relevantfor protecting personal information and how data is
collected , stored and used

A On health dataand screening: European Health Data Space
(EHDS)
A Focus ondata use and collection for research and policy making

A Actwithin both to inform inclusive policy and targeted
Intervention



https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R0679
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R0679
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R0679
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R0679
https://health.ec.europa.eu/ehealth-digital-health-and-care/european-health-data-space-regulation-ehds_en

PERFECTO it perfecto

A

T T

Preventing the Preventahble

PERFECT( Preventing the Preventable: Familial

Hypercholesterolaemia Paediatric Screening for
Cardiovascular Health

EU4Health cofunded project, coordinated by FH Europe

Focus on FH; agenetic disorder that is characterised by high
cholesterol with increased cardiovascular risk

Covers:
A WP2: feasibility of existing and future screening practices
A WP3:personalised communication model

A WP4 (EPHA): barriers facinBoma in Romania andmigrants in
Cyprus


https://perfecto-fh.eu/
https://perfecto-fh.eu/

PERFECTO i perfectol
DAL

Preventing the Preventable

A Inequities revealedso far:
Access to treatment across gender and ethnic lines HEALTH EQUI
Gaps inrepresentation inresearch

Barriers to genetic testing (cost, awareness, mistrust)
Health literacy inequities EEE——
Gender gapsin diagnosis and unigue risks in treatment

To o To To T

PERFECTO

Read more HERE

CONCLUSIO

®



https://perfecto-fh.eu/wp-content/uploads/2025/09/Understanding-disparities-in-Familial-Hypercholesterolaemia.pdf

Conclusion

A Health equity : Influenced by social determinants of health
A Largeinequities between and within countries

A Broad comprehensive approach through three angles:
1. Monitoring and healthcare reform (European Semester, EPSR)

2. Inclusion policy (Union ofEquality policies and EU Roma
Framework)

3. Data and privacy (GDPRand European Health Data Space)
A Concrete application example through PERFECT@project

A Keep in mindthis theory of change during the presentations

Health inequities are completalywnecessaryandavoidable



Becoming an EPHA member means joining
forces to ensure an equitable and healthy

future for all.

Find out how: Contact:

Tomas de Jong
tomas.dejong@epha.org

Thank you!

Stay updated on our latest activities.
Follow our social media channels:

“ @ephaeu.bsky.social m European Public Health Alliance

european alliance
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Topic 2 The Finnish story : Found
effects & genetic Isolation

Outi Kuismin, Oulu University Hospital, DepCohicalGeneticsand Rare Diseases
Unit, OuluFinland




The Finnish story : Founder
effects & genetic Isolation

Outi Kuismin, Oulu University Hospital, Department of Clinical Genetics
and Rare Diseases Unit, Finland

ERNITHACA WEBINAR: GENETICS AND UNIQUE POPULATIONS: THE
CASE OF THE FINNISH, ROMA & IRISH TRAVELLERS

14 October 2025
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TheSettlement of Finland

f
N
Finland has been continuously inhabited for about 10,000
years since the last Ice Age. "
Early populations lived by hunting and gathering, numbering ;
in the thousands or tens of thousands. There weneo major
migration wavesy only individual arrivals from the south, s 8
east, and west 0 A

Primitive agriculture began around 4,000 years ago,
prompting the Sami huntergatherers to gradually move
north. Around 2,000 years ago, more efficient farming led to
permanent village settlements and slow population growth.
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which also includes significant ancestry from Yamnaya
herders of the Eurasian steppes.
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Figure 1. Dated, pre-7500 BC sites (black dots, Table S1) and the retreat of the Scandinavian Ice Sheet (Hughes ct al
2016) in four time-slices. Arrows indicate the direction of ice retreat, and grey dots indicate sites from previous time-slice.
(maps by M.A. Manninen).

Manninen M.A. et al. First encounters in the north: cultural diversity and gene flow in Early

Varilo T. Laéketieteellinen genetiikka. Suomalainen tautiperintd. Duodecim, 2025. Mesolithic Scandinavia. Antiquity.2021 Vol. 95 (380): 311828.



TheSettlement of Finland

A Wwe 3! W23 UqWRUW[ RUGe Ul kt Wt DagaqdWaWlUgqe U1
century south-to-north migration, supportedby] 2t qq¢c 2 Wléct ckt WI 2 GIJH
A TheSavonian Lt “&rd4buin farming led to population growth and
forced migration northward.
A This created isolated villagey subisolatesy that remained genetically
similar until industrialization.
A Marriages were mostly local, roads were absent, and the harsh climate,
language barriers, and cultural differences reinforced isolation.
A A FOUNDER EFFECa:genetic phenomenon where a small group
separates from a larger population, leading to reduced genetic diversity.
N6 1WJWUWs WNI Ye Gkt Wal ¢Rat W WndWAEqWags JWY!I RN
from the parent population. This can increase the prevalence of certain
inherited diseases.

Late
settlement

1A

Early settlement

. S . . . T : Peltonen L. et al. Use of population isolates for mapping
Varilo T. Laaketieteellinen genetiikka. Suomalainen tautiperinté. Duodecim, 2025. complex traits. Nat Rev Genet. 2000 Dec:1(3):1890.



Population bottlenecks

A The crop failures ofL695197 wiped out Genetic Bottleneck
nearly half the population

1,600 4 o Census

— Posterior mean ‘ . ‘ ‘ . ‘

— — 95% posterior interval

500 -
1,200 -+

400 - 800 1

Population (in thousands)

A population bottleneck is an event that

1, I 400 A
00— . . . . drastically reduces the size of a
1650 1675 1700 1725 1750 1650 1700 1750 1800 1850 ) .
Year Year population. It produces a decrease in the
Cahd ns ccrespond 1t Tt of the 037 poserio ntovals, Dol mak the cnous ponts gene pool of the population because

o | | o - many alleles, or gene variants, that were
Voutilainen M. et al. A Bayesian Reconstruction of a Historical Population in . =~ .
Finland, 16471850 present in the original population are lost.



Recentpopulation bottlenecks

Development of population, 17750-2024
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Source: Statistics Finland, population structure

The famine of 186768 claimed
around 10%, just six generations ago.
Epidemics and wars also took their
toll.

Rapid population growth began only
in the 18th century and accelerated
after the 1870s thanks to improved
food distribution, infant care,
vaccinations, and tuberculosis
prevention.



TheFinnish DiseaseHeritage (FDH)

A The FDH refers to a group of inherited disorders caused by singlene
mutations that are unusually common in Finland.

A In many cases, there are more patients in Finland than in the rest of the
world combined.

A Random genetic drift and the founder effect have enriched the country
with around 40 mainly recessively inherited diseases.

A Only diseases found in at least ten families have been included.

A The combined birth incidence of recessively inherited diseases
belonging to the FDH is estimated to be around 0.1%. Without
preventive measures, this would mean approximately 560 affected
children born each year

Early settlement



[ R D OWN OB&HEentumplSlefgdh GERoRAD (Gt59)
oHIGM2 (605258)
oSMAJ (615048)

o TK2 deficiency (609560)
eMIRAS (607459)

Uusimaa J. et al. The Finnish genetic heritage in 2022
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Brain damage
disorders

Fatal infant
disordes

Eyediseases

Growth
disorders

Gastrointestinal /
metabolic disorders

Other diseases

A Frontotemporal
pachygyria

A Aspartylglucosaminuria

A Cohensyndrome

A Epilepsy, progressive
with mental retardation

A Epilepsy, progressive
myoclonic, 1

A Ceroid lipofuscinosis,
neuronal, 1

A Infantile onset
spinocerebellar ataxia

A Ceroid lipofuscinosis,
neuronal, 3

A Ceroid lipofuscinosis,
neuronal, 5

A Muscular dystrophy-
dystroglycanopathy type
a,3

A Glycine encephalopathy

A Progressive
encephalopathy with
edema, hypsarrhythmia
and optic atrophy

A Polycystic
lipomembranous
osteodysplasia with
sclerosing
leukoencephalopathy 1

A Salla disease

A GRACILE

A Hydrolethalus

A Lethal congenital
contracture
syndrome 1

A Lethal
arthrogryposis with
anterior horn cell
disease

A Meckel syndrome
type 1

A Finnish congenital
nephrosis

A Choroideremia

A Corneaplana?2

A Hyperornithinemia
with gyrate atrophy of
choroid and retina

A Retinoschisis

A Ushersyndrome, type
]l

A Amyloidosis, Finnish

type

A Cartilage-hair
hypoplasia

A Diastrophic
dysplasia

A Mulibrey-nanism

A RAPADILINO

A Diarrhea, secretory chloride,
congenital

A Lactase deficiency, congenital

A Lysinuric protein intolerance

A Phosphoenolpyruvate
carboxykinasedeficiency,
cytosolic

A Imerslund-Grasbeck syndrome 1

A Autoimmune
polyendocrinopathy-
candidiasis-ectodermal
dystrophy

A Ovariandysgenesis1

A Bone marrow failure
syndrome 2

A Tibialmuscular dystrophy

A Spinal muscular atrophy,
Jokelatype (SMAJ)



Mutation class relative to When passed through 7RI q6 Gl ¢ HIJt WY 1 General characteristics
age genetic bottleneck ancestors

Young 20130 generationsago. Often concentrated in one Local carrier frequency can
(inthe 15th-17thcentury) specific geographical area. be very different from the
average carrier frequency in
the Finnish population.

Middle-aged 30140 generations ago. Follow a fanshaped pattern = These mutations are
(in the 13h-15% century) from southeast to north, responsible for most of the
reflecting the migration wave diseases.
of the 16th century.

Old 801120 generationsago. Reflectthe population These diseases are the most
(~2,000 years ago.) density. Thought to represent common within the Finnish
the carrier diversity of the disease heritage.

original population around
the time when village
settlements became
established.



Aspartylglucosaminuria, AGU

Genetic Ancestry Allele Allele Number of Allele

-Amongst the Finnish AGU patient98% Group Count  Number Homozygotes Frequency
are homozygous _forthe variant which is EEIR e 0 90822 0 0.000
called the AGU Fin »
major (AGAC.488G>C,p. Cys163Ser) Remaining 27 62130 0 0.0004346
- AGU is a severe autosomal recessive Middle Eastern 0 6046 0 0.000
lysosomal storage disorder European (non-Finnish) 37 1169066 0 0.00003165
-The most characteristic feature is [European (Finnish) 491 63992 00.007673 |
progressive impaired intellectual East Asian 0 44832 0 0.000
development. S
. _One of theold mutations Ashkenam Jewish 0 29544 0 0.000
('° -The carrier frequency is 1/65 Amish 0 910 0 0.000
{e8 ,Q-gThe prevalence is 1/17 000 (in Finland) African/African Americ: 0 74832 0 0.000
i*y R 3 - Admixed American 0 59992 0 0.000
Y ;jﬁ:&,ﬁ. £ag? XX 279 805524 0 0.0003464
S XY 276 796642 0 0.0003465
Total 555 1602166 0 0.0003464

TheAGAC.488G>C,p. Cysl63Sewvariant is 242 x more prevalent in the FinnisppnomADcohort compared to non-Finnish
Europeans.



Salladisease, Sialuria Finnishtype)

gnomADv4.1.0, SNV:&3644583G-A(GRCh38)

_In the Finnish population, ca95% of Genetic Ancestry Group Allele Allele Number of Allele
Salla disease patients are Count ____Number _Homozygotes _Frequency
homozygous for theSLC17A5 European (Finnish) 292 64016 1 0.004561
C.115C>T, p.(Arg39Cys) Remaining 21 62496 0 0.0003360
'?a”f‘ disease is Chafac“la”z_ed by [European (non-Finnish) 272 1179922 0 0.0002305|
SIOWly progressive neurologic Admixed American 1 60018 0 0.00001666
deterioration resulting in mild-to- | | |
moderate intellectual disability, African/African American 1 75046 0 0.00001333
spasticity, athetosis, and epileptic South Asian 1 91068 0 0.00001098
seizures. Ashkenazi Jewish 0 29598 0 0.000
. -One of themiddle-agedmutations. East Asian 0 44870 0 0.000
/ -The carrier frequency is 1/90 .
{
» ="/ The prevalence is 1/35 000 M|dldle Eastern 0 6058 0 0.000
) s o Amish 0 912 0 0.000
Y & XX 287 812378 1 0.0003533
- S o XY 301 801626 0 0.0003755
Total 588 1614004 1 0.0003643

TheSLC17A5c.115C>T, p.(Arg39Cysvariant is 19.8 xmore prevalentin the FinnishgnomADcohort compared to non-
Finnish Europeans



Epilepsy, progressive, with mental

retardation (EPMR) = Northern epilepsy

Kainuuregion.
-The prevalence is 1/180 000

The CLNS, ¢.70C>G (p.Arg24Glywvariant is foundonly in the Finnish cohort

ingnomADv4.1.0

-98 % of the Northern epilepsy Genetic Ancestry Group  Allele Allele Number of Allele
patients are homozygotes for the Count  Number Homozygotes _Frequency
variant CLNS8, ¢.70C>G (p.Arg24Gly [European (Finnish) 68 63990 0 0.001063 |
-Epileptic seizures manifest at five Afrin::laanfricarln American 0 74836 0 0.000
to ten years of age, become more Admixed ﬁltmerlman 0 59972 0 0.000
frequent at puberty and diminish in AshkenaziJewish 0 29008 0 0-000

East Asian 0 44854 0 0.000
adult age. Mental development Middle Eastern 0 6082 0 0.000
begins to deteriorate two to five European (non-Finnish) 0 1180012 0 0.000
years after manifestation of the Amish 0 912 0 0.000
seizures and proceeds to South Asian 0 91058 0 0.000
mental retardation. Remaining 0 62482 0 0.000
-One of theyoungmutations XX 37 812380 0 0.00004555
-Carrier frequency; 1/500?Local XY 31 801426 0 0.00003868
carrier frequency must be higheiin o 68 1613806 0 0.00004214



In conclusion

A Finns do not differ from other
Table 1  At-risk couple frequencies for genetic ancestry groups ethnlc groups In the Overa” rISk

in gnomAD v4.0, calculated for genes with a GCF > 0.5% and all

genes of recessively inherited

Genetic ALl XLR/XL .
Ancestry AR Genes With All AR Genes Without G6PD, d Ise ases
Group GCF = 0.5% Genes FGD1, v4.0 Genomes

= i — A The difference lies in the

AMR 1.37% 1.67% 0.98%

ASJ 6.11% 6.26% 1.18% SpeCtrum of diseases.

EAS 2.97% 3.20% 2.56%

Many diseases that are
[ e o osn ] A Many

NFE 3.50% 3.78°% 1.01% common elsewhere are rare In

SAS 1.14% 1.35% 1.90%

G6PD deficiency is a quite mild disorder with very high carrier fre- Flnland .
quencies. We therefore decided to exclude this gene from the ACF calcu-
lations. G6PD is not recommended for carrier screening by ACMG.
The sample size of Middle Eastern genetic ancestry group (N = 147) is
too small to reliably evaluate carrier frequencies. We therefore present v4.0
exome results for this genetic ancestry group.
AFR, African/African American; AMR, Admixed American; ASJ, Ashkenazi
Jewish; EAS, East Asian; FIN, Finnish; MID, Middle Eastern; NFE, European
(non-Finnish); 545, South Asian.

HotakainenR. et al. Estimation of carrier frequencies of autosomal and-Mnked recessive genetic conditions based orgnomADv4.0 data in different ancestries. Genetics in Medicine (2025) 27, 101304
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Topic 3The Romanian Roma
Genetic and Scientific Insights

loana Streata, Emergency Clinical County Hospital Center, Craiova Romania.
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GENETIC STUDY OF UNIQUE POPULATI

Helps
understanding
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INTRODUCTION

The Roma are one of

9 dzN2 LIS Qa
minorities (~1@12
million people).

t I

N

In Romania: estimates
range froml1l.5 to 2
million Roma (officially
~600,000).

Known for rich cultural
diversity and complex
historical migration
routes.

Scientifically, the Roma
population offers a
unigue model

for population

genetics, admixture,
and founder effects
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ORIGINS AND-MIGRATION
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Early routes of the Romani diasporahttps:// doi.org/
10.3390/genes13112068

- ASouth Asian origirf~1,000 years

ago): genomic evidence links Roma
ancestry to northwestern India.

AMigration throught SNA A I b
I NSy Al I GKS .k
and Eastern Europe.

AArrival in Romania: ~14th century.

AGenetic drift and bottlenecks
occurred along migration routes.




STRUCTURE OF ROMA POPULATIONS

EUROPEAN GYPSIES

/T\

VLAX WEST EUROPEAN

Rudari Kalaidjii South

Kalderash Lom DIFFERENT COUNTRIES

Xoroxane* I Dassikane™®

Examples of Roma subgroups .: European 3
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LIFE EXPECTANCY

The Roma population is Life expectancy data is very limited
demographically different from the on a national and regional level. Roma experience substantially lowe
majority European populations ga=d Most data are based upon estimate (s (up to 20 years) life expectancy
insofar as it is noticeably younger The most widely cited data stems compared to noARoma.
and consistently so across Europe from the Council of Europe.

occurs as a result of the broader
environmental conditions they

Some evidence exists suggesting t experience.

shorter life expectancy in Roma wHigher rates of infant mortality are reported in
people some Roma populations (those living in poor
housing, with low educational levels and
migrant Roma) compared to néRoma
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PREVALENCE OF MAJOR INFECTIOUS DISEASE AND IMMUNISATIH

A group of Romani people
in Bucharest , Romania , 1865

higher rates of infectious diseases or risk of infectious disease outbree
amongst Roma, particularly segregated Roma, compared to the majo
population (including Measles and Hepatitis A).

Evidence relating to rates of HIV/Aids is more mixed, though some find
report faster disease progression.

There is a lack of data on vaccination uptake in the Roma populatio

The available evidence suggests that with some exceptions (Croati
Hungary, and the Czech Republic) the Roma population, particularly mi
Roma, have lower or much lower rates of childhood vaccination uptak


https://en.wikipedia.org/wiki/Bucharest
https://en.wikipedia.org/wiki/Romania

HEALTHY LIFESTYLES AND BEHAVIOURS

Roma suffer
disproportionately
from illnesses that
are associated with

the social
determinants of
health.

'« European 7%
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PREVALENCE OF MAJOR CHRONIC DISEZA

Roma communities appear to suffer higher rates of chronic disease (l.e.
asthma, diabetes, cardiovascular disease, and hypertension) and the
associated disability and limitations on daily activities.

A range of small scale studies highlight dramatically higher and more compl
cases of chronic disease amongst Roma across a range of European Count

Some evidence reports links between these higher rates of chronic disease,
and higher prevalence of risk factors (e.g. diet, exercise, stress), poor acces
and uptake of primary care and preventive health programmes among Rom:

2025 PRI Reference \
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GENETIC STRUCTURE-OF ROMA POPULATI

e = e
Atyp | Y . ”"””“’“ﬂ o>~ aHighintra-group diversityandinter-group
e es, a A differentiation across Europe.
#,r g & Romanian Roma show:
2 ks 4 _ w-60;70% European admixturémostly
e g B Balkan and Romanian).
= e v, -30540% South Asian ancestry
L | Caad); A © el alimited gene flow with nofiRoma groups
T N “ due toendogamyandsocial isolation
e A4 1 e T uGenetic clustering corresponds to
7 ‘ -y - . historical subgroups
T, 4” T (e.g.,KalderashLovarj Ursar).

South Asian and West Eurasian ancestry components in Romani groups
https:// doi.org/ 10.3390/genes13112068 o333, Buropean s
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GENETIC DIVERSITY WITHIN ROMANIAN R(

ASubgroups with different
histories

AGenetic variation reflects
migration waves

ARegional differences in allele
frequencies

The Romani minority in Romania by municipality - 2021




GENETIC ADMIXTURE

Comparative Genetic Admixture of Roma Populations

100r e B Ancestry Component

South Asian
European
30 B Middle Eastern

60

40

Ancestry Proportion (%)

20

Indian (ref.) F

Romanian Roma }
Bulgarian Roma |
Hungarian Roma f
Romanian (ref.)

Population

-
A3

Comparative ancestry proportions (South Asian, European, Middle EasteRoni@nian, Bulgarian, and Hungarian Ronaong . European iy

@0
with Indianand Romanian reference populations 9,%5.:30 Reference
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UNIPARENTAL MARKERS (MTDNAGNROMOSOM

Ychr Hg composition

A The genetic makeup of Romanian Roma i
| shaped differently by maternal and
= paternal lineages
A Paternal (Ychromosome) lineageSouth
Asian lineages are more prevalent in
. paternal chromosomes, with the most
] common harE))Iogroup being the South

R EE SRR % B - Asan Msal
mtDNA Hg composition A M atern al FmtDN@ Ilneage :WeSt .
Eurasian Ineages are more common Iin

maternal chromosomeslihe most
frequent maternal haplogroup is _
European H, which is also common In
— - non-Roma Romanians, alongside other

| European haplogroups like U, T, K, and J.
- [l

—_—

Bulgaria Bulgaria  Bulgaria Greece Hungary Hungary Hungary Romania  Slovakia Spain Ukraine
Balkan Viax Rudari Viax  Mixed Romungro  Mixed Viax Viax Romungro West Romungro
(3.2) (2.3) (.7 (2.8) (2.8) (2.5) (0.5) (2.2) (0)
(a) ¥chromosome and (bintDNAhaplogroupfrequenciescorrespondingto founder lineagesin the A o . il
EuropeanRoma populations. Nofiounder haplogroupsare groupedl &othébsQ @ 2 Lat @I f dzSa F2NJ UKS o~ European YL

group offounder lineagesare shownin bracketsat the bottom of eachpopulation sample i Reference

1
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FACTORS INFLUENCING GENETIC DIVERS

Vincent van Gogh: The Caravag§&ypsy Camp near Arles (1888, oil on canvas)

Bottleneck and drift:

A Early migration involved a founder population that experienced a
genetic bottleneck and subsequent drift, which significantly
differentiated their uniparental genomes from the source
populations and created a lower diversitymtDNAcompared to
their host population.

Endogamy and consanguinity:

A Ongoing endogamy and consanguinity within the population have
led to a higher frequency of certain recessive genetic disorders the

are unique to the Roma.

Migration patterns:

A The history of migration and integration/segregation in different
regions has further contributed to the genetic substructure seen
within the Roma population across Europe.




IMPACT ON HEALTH AND MEDICAL GENET

Most founder mutations Endogamy and
arose after the migration bottlenecksamplified

to Europe but some their frequency within
retain South Asian origins specific Roma subgroups

C2dzy RSNJ S¥
prevalence of certaimare
Mendelian diseases

These findings are crucia
Need fortargeted genetic for genetic screening,
screeningand community diagnostics, and
health initiatives. community-specific
healthcare strategies

Underrepresentation in
medical genetics studies
b N Redlth 2 T

Inequality.




FOUNDER MUTATIONS IN ROMA POPULAT

Founder Mutations in Roma Populations (with Romanian Focus)

Disease / Disorder Mutation / Variant Clinical Manifestation Distribution
CCFDN CTDP1 c.863+389C>T Cataracts, dysmorphism, neuropgd Romanian & Bulgarian Roma
LGMD2C SGCG c.525delT Muscle weakness, early onset Bulgarian & Hungarian Roma
Non-syndromic Hearing Loss (DFN G)B2 c.71G>A (p.W24X) Congenital deafness Romanian Roma
Neuronal Ceroid Lipofuscinosis (C CLN6 c.316dupC Neurodegeneration, seizures Spanish & Romanian Roma
Primary Congenital Glaucoma (PQ CYP1B1 p-E229K, p.R368H Blindness, high |IOP Eastern European Roma
Methylmalonic Acidemia (MMA) MMACHC c.271dupA Metabolic crisis, growth failure Czech & Slovak Roma
Beta-Thalassemia HBB IVS-1-110 (G=>A) Anemia, hemoglobinopathy Mediterranean & Roma groups
Charcot-Marie-Tooth Disease Typ4 NDRG1 C.229C>T (p.R77X) Peripheral neuropathy Bulgarian & Romanian Roma

T Yl o
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LOCAL EXPERIENCE

Nomadic Romani family travelling in  Moldavia , 1837
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https://en.wikipedia.org/wiki/Moldavia

ROMANIA

A LOCATION: South-Eastern
Europe, bordering: Bulgaria 608
Km, Hungary 443 Km, Moldova
450 Km, Serbia 476 Km, Ukraine
(North) 362 Km, Ukraine (East)
169 Km

A CAPITAL: Bucharest

A POPULATION: 19+ Million (2019
EST)

A ETHNIC MAKE-UP: Romanian
89.5%, Hungarian 6.6%, Roma
2.5%, Ukrainian 0.3%, German
0.3%, Russian 0.2%, Turkish
0.2%, Other 0.4%

DELTA DUNARI

PATRIMON]I
UNESCO




RARE GENETIC DISEASES IN ROMANIA

Romanian Network of Medical Genetics ?
7 Regional Center of Medical GendtRGId) ?

A GENETIC LABORATORY

Regional Registry of Genetic Diseases

ROMANIAN HEALTHCARE SERVICES & RARE GENETIC DISEASES



PARTICULARITIES OF GENETIC PATHOLOGIES DIAG

AMONG ROMANIAN' ROMA POPULATION

Genetic pathologies in the Romanian Roma Origin of Genetic Variants

population are distinct due to:
A founder effects and endogamy;,

leading to higher frequencies of some
Inherited diseases like certain autosomal
recessive neuropathies and muscular
dystrophies.

® Founder ® Private




GENETIC PATHOLOGIES DIAGNOSED AMONG ROMA POPU

FROM SOUTHWEST OF ROMANIA

Inheritance

Phenotype

_Gere | ___c | p |
ABCA4 ¢.5917del p-Vall97sTer
ACADM €.985A>G p.Lys329Glu
ANO10 €.1150_1151del p.Leu384fs
ATP7B €.3207C>A p.His1069GIn
BBS5 C.226A>G p.lle76Val
BBS12 €.1063C>T p.Arg355*
CEP290 €.384_387del p.Aspl28fs*
CLCN1 c.562+1G>C

CYP24A1 €.989C>T p.Thr330Met
CYP24A1 €.428_430delAAG p.Glul43del
FAR1 c.830C>A p.Pro277His
FRRSIL C.775C>T p.Arg259Cys
GLB1 c.176G>A p.Args59His
HINT1 c.110G>C p.Arg37Pro
HK1 C.278G>A p.Arg93GIn
KCNQ1 C.604G>A p.Asp202Asn
LAMB3 €.113322G>A

NDRG1 C.422C>T p.Argl48Ter
NDST1 c.1831G>A p.Gly611Ser
PTS c.843C>G

SLC37A4 €.712G>C p.Gly238Arg
SPG7 C.233T>A p.Leu78Ter
TK2 €.644T7>C p.Leu215Pro
TK2 c.668G>T p.Gly223Val

Quinn S, Walsh N, Streata |, Ververi A, Kulshrestha S, Puri RD, Riza AL, Walsh A, Gorman K, Crushell E, Green A, &eBAy Catalogue of inherited autosomal recessive disorders
found amongst the Roma population of Europe. Eur J Med Genet. 2025

NM_000350.3

NM_000016.5
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NM_152384.3
NM_152618.3
NM_025114.4
NM_000083.2
NM_000782.5
NM_000782.5

NM_032228.5
NM_014334.3

NM_000404.3

NM_005340.7
NM_033496.2
NM_000218.2
baynnnHHyY
NM_006096.3
NM_001543.5
NM_000317.2

ENST00000357590.5

NM_003119.4
NM_004614.4

NM_004614.4

AR

AR
AR

AR

AR
AR
AR
AR
AR
AR

AR

AR

AR

AR
AR
AR
AR
AR
AR
AR
AR
HD/AR

AR

AR

Macular degeneration; Central retinitis pigmentosa

MCAD deficiency
AR Cerebellar Ataxias (imbalance, unsteady gaits, incoordination, impaired speech, swallowing and eye movement)
Hepatic symptoms, arthralgia, anaemia, depression, dysarthria, failure to thrive, intellectual disability, jaundiceFikcder ring
proximal weakness in lower limbs, splenomegaly, weight loss
Polydactyly, kidney anomalies, genitourinary abnormalities, retinal dystrophy, obesity , developmental delay, intelleatiléy/di
Polydactyly, kidney anomalies, genitourinary abnormalities, retinal dystrophy, obesity, developmental delay, intelleghilél dis
Renal cystic dysplasia, CNS malformations, polydactyly, hepatic developmental defects, pulmonary hypoplasia
Congenital myotonia
Failure to thrive, muscle hypotonia, hypercalcaemia
Failure to thrive, muscle hypotonia, hypercalcaemia

Microcephaly, developmental delay, seizures, hypotonia, cerebellar atrophy, spasticity, intellectual disability, cataracigtsre

Abnormal CNS myelination; Ataxia; Developmental regression; Febrile seizures; Global developmental delay; Hypsarrhyithmia;
atrophy; Progressive neurologic deterioration; Psychomotor retardation; Retinal atrophy; Seizures, intellectual disability
Early onset CNS involvement, skeletal dysplasia, ocular anomalies, visceromegaly, progression to death, Dilated cardipmyop:
Hepatomegaly; Joint stiffness; Developmental delay, Intellectual disability, Hearing impairment
Muscle weakness and atrophy; Axonal neuropathy; Impaired gait
Haemolytic anaemia, epileptic encephalopathy and dev delay
Sensorineural hearing impairment, prolonged QT interval, arrythmia, syncope, seizures
Junctional Epidermolysis Bullosa
Distal limb weakness and atrophy, gait disorder, deafness, hand and feet deformities
Delayed psychomotor development; Hypotonia;Neuropathy, intellectual disability
Hypotonia, opisthotonus, ataxia, chorea, global developmental delay, intellectual disability, seizures
Glycogen and fat storage in liver ? Kidrbgpatomegaly and nephromegaly. Neutropenia and severe hypoglycemia.
Scoliosis; Ataxic gait; Nystagmus; Intellectual disability
Respiratory insufficiency; Limb muscle weakness; Muscle atrophy, hypotonia, motor deterioration, developmental regrésise
to thrive, seizures
Respiratory insufficiency; Limb muscle weakness; Muscle atrophy, hypotonia, motor deterioration, developmental regrésseo
to thrive, seizures,



https://www.ncbi.nlm.nih.gov/nuccore/NM_018075.5
https://www.ncbi.nlm.nih.gov/nuccore/NM_000053.4
https://www.ncbi.nlm.nih.gov/nuccore/NM_000228.3

cdmportance ofavoiding stigmatizationn genetic
reporting.

«iNeed forcommunity engagemenandinformed
consent

wsenetics should suppoalnealth equity, not reinforce
stereotypes.

Gypsy Woman with

Baby by Amedeo Modigliani
1919
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Gypsy Camp by Jan van de Venne , depicting a 17th century

Romani encampment


https://en.wikipedia.org/wiki/Jan_van_de_Venne
https://en.wikipedia.org/wiki/Amedeo_Modigliani

SUMMARY

oiRoma populations (including Romanian Roma)
= agenetically distinct diverseroup.

wsenetic signatures reflect:
aindian origin
oEuropean admixture
uBottlenecks and founder effects

admplications for botranthropological
understandingand medical genetics
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THANK YOU!
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https://en.wikipedia.org/wiki/Alfred_Dehodencq
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