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This abstract book has been produced using author-supplied copy. Editing has been restricted to some
corrections of spelling and style where appropriate. The organizing Committee assumes no
responsibility for any claims, instructions, methods or drug dosages contained in the abstracts.



15™ Balkan Congress of Human Genetics and 3"
09.-11. October 2025 Alpe Adria Meeting of Human Genetics 2025

Table of Contents

OFGANUSEIS ...ttt ettt seeae 6
SPONSONS ..ottt s s s et et ae st s e bt s sttt s st b s sesenen 6
GOl SPONSOTS ...oeeeeeeieiiirrsisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 6
SHIVEE SPONSOIS ... it e s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s asssssssssssssssssssssssssssssnssnnns 6
BrONZE SPONSOIS...ceuuiiiirneiiirnneiierrnesieirsnesisrmssssssrsssssesrsnesssrsssssssrassssssssssssssssssssssasssssssssssssrasssssssasssssssnnss 6
1Y T o T 1= N 7
OFrganiZING COMIMILEE .........covvueeeeeeereereireeseiseis ettt s st eseens 8
SCUBNTIFIC COMIMUEEOO ...ttt et ettt ses e e e e e eaeaeaeaeseaessaesesesssesesesasasesasaes 8
WWBICOIMIE AUAIESS.......eeeeeeeeeeeeeeee ettt s s s s s s ssanas 9
GONCIAL INFOIINIGTION. ...ttt ee e e e seseeeeetesesesesessesesasassaeaeaeasaenens 10
CONGIESS PIOGITIMIME ...ttt ettt s et tas et s eeasseeasasennanen 11
WOIKSNOPS/SYIMPOSIA. ...ttt seens 15
INVIE@A LECEUIIS ...t s et a st s st s s s e ssasastessasansenans 28
CVIS QNG ADSEIACES ...ttt s s asa st s a s s e s sasassesasasaneas 28
OFQL PIrESENTALIONS ...ttt s s s 72
POSEEE PIrESENTEALIONS........coeeeeeeeieissiseie et sss st essensenns 115
Poster presentations list ..........eeeeeeeeeeeeeeeeeeeeeeeeeemeeeeeeenneeeeneenennnennnnssssssssssssssssssssssssssssssnsssssssssssnnsnnnnn 116
Poster presentation abStracts..........eeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeneeeennnennnnnnnnsnnnnsssnssssssssssssssssssssssssssnnssnsnnnen 122



15™ Balkan Congress of Human Genetics and 3"
09.-11. October 2025 Alpe Adria Meeting of Human Genetics 2025

Organisers

I atcgtaccea
q‘ Slovensko e
<) Zdravnisko ﬁﬁf‘ﬁ:@
b Drustvo Eecwet,
aattggcagictas
| 1861 ZISRUZENJE ZA
MEDICINSKO GENETIKO

Sponsors

Gold sponsors

AstraZeneca .. genomize

Silver sponsors

-3 Agilent

Trusted Answers

Bronze sponsors

F = S Xcear b NOVARTIS
Omegc MetaSystems

DOMeL PLATOMICS 'SERVIER



15™ Balkan Congress of Human Genetics and 3"
09.-11. October 2025 Alpe Adria Meeting of Human Genetics 2025

Sponsors

T
APTAAEDICA @ Ssanolabor () Altium CRUX

) Seenemind Q LACAr (D Labena

W  mediline

~~ .
abbvie SAPIENS
MEDICOVER ©

METTLER TOLEDO | preega



09.-11. October 2025

15™ Balkan Congress of Human Genetics and 3"
Alpe Adria Meeting of Human Genetics 2025

Vodnjov Nina, Slovenia

Babi¢ Bozovi¢ Ivana, Slovenia
Kotnik Urska, Slovenia
Lovreci¢ Luca, Slovenia
Teran Natasa, Slovenia

Peskar Natasa, Slovenia
Podgornik Helena, Slovenia
Rijavec Matija, Slovenia

Stegl Vita, Slovenia

Zagorac Andreja, Slovenia

Kovanda Anja, Slovenia

Lovreci¢ Luca, Slovenia

Maver Ales, Slovenia

Peterlin Borut, Slovenia

Writzl Karin, Slovenia

Hadjidekova Savina, Bulgaria

Bahsi Taha, Turkey

Bajrovi¢ Kasim , Bosnia and Herzegovina
Burada Florin, Romania

Gasparini Paolo, Italy

Macek Milan Jr., Czech Republic

Milasin Jelena, Serbia

Miljanovi¢ Olivera, Montenegro

Patocs Attila, Hungary
Plaseska-Karanfilska Dijana, RN Macedonia
Primorac Dragan, Croatia

Xhetani Merita, Albania



15™ Balkan Congress of Human Genetics and 3™
09.-11. October 2025 Alpe Adria Meeting of Human Genetics 2025

Dear Colleagues, dear Friends,

On behalf of the Scientific and Organizing Committee and the Slovenian Association of Medical
Genetics, we would like to warmly welcome you to the 15 Balkan Congress of Human Genetics and
3 Alpe Adria Meeting of Human Genetics with international participation.

We sincerely hope this joint meeting will present you with an opportunity to meet, share ideas,
and form new collaborations with colleagues from the field of Genetics from the Balkans, the Alpe-
Adria region and beyond.

In addition to lectures on the newest genomics technologies and an overview of regional
applicative and research genetics, we hope to address our common challenges and solutions via the
Genetic Medicine in Balkan Countries roundtable as well as to set up a Strategy for Future Genomic
Medicine via the International genomic forum roundtable. We sincerely hope you will enjoy our
Workshops and that they will be the first of many more.

Finally, we hope our initiatives will encourage you to join existing platforms aiming to unify
practice guidelines and services in the region, and to further advance contemporary medical genetics

approaches to help your patients. We kindly invite you to join us in discussing and defining the future
of genomic medicine.

We warmly welcome you at Bled!

Nina Vodnjov, Anja Kovanda and Ale§ Maver
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Venue:

Arnold Hall

Hotel “Rikli Balance”
Cankarjeva cesta 4,
4260 Bled

Slovenia

Registration desk
Reception desk is organized the lobby of the Hotel “Rikli Balance and will be open for
information and registration from 7:30 every day of the congress.

Language:
The official language of the Congress is English.

Oral presentations

Facilities will be available for presenting Microsoft PowerPoint slides in 16:9 ratio in PPTX
or PPT format. Speakers are kindly requested to either bring the USB stick to the presentation
computer no latest than 90 minutes before the respective session or uploading their
presentation before the conference starts via provided link. Please, take in consideration the
allocated time for effective presentation of your presentation.

Poster presentations

The poster presentations will be presented on digital displays in front of the lecture rooms, in 7
Poster sessions, according to the program. Each presenter will be given 4 minutes to present
their work using the PowerPoint slides and 1 minute for discussion. There will be a moderator
and an assistant at each poster session that will help presenters with everything in terms of the
presentation.

Registration Fee

The registration fee covers the programme, access to the scientific sessions, a welcome drink
and get-together on Thursday, the conference dinner on Friday, coffee breaks, and Friday's
lunch. PDF version of the Abstract book is available on the event web-site. A certificate of
attendance will be provided on site.
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Congress programme

DAY 1 Thursday 9th of October 2025

Workshop: Interpretation of NGS

data A. Maver
13:00 Lunch break
P1 Welcome address and plenary lectures (B. Peterlin, D. Plaseska-Karanfilska)
14:00- W.01.Pm Using genomic medicine to make drug prescription safer and more effective W. Newman United Kingdom
15:40

Gamechanger in rare disease research and diagnosis: the role of 3D facial gestalt
w.o2.r E2ED 9 9 9

. M. Macek Czech Republic
scanning technology

Session 1: Advances in rare disease diagnostics (W. Newman, K. Writzl)

S1.01.Im Long-read sequencing for rare disease research and diagnostics SB;:::nder Netherlands
15:40- S1.02.Im Al-Assisted Genome Diagnostics with Long Reads S. Ossowski  Germany
16:50
S1.03.Im Structural variants in rare disease A. Kovanda Slovenia
Rapid Intraoperative Classification of Central Nervous System Tumours Using . .
S1.04.0m Real-Time Nanopore Sequencing S. Petrin Slovenia
S1.05.0m The contribution of reanalysis of whole exome sequencing data to diagnosis rate H. Bas Turkey

16:50 Coffee break

Session 2: What is new in Mendelian disorders (M. Macek, L. Lovrecic)

. D. Pl ka- .
52.01,Fm Beyond Chromosomes: The Monogenic Causes of Early Pregnancy Loss as.es a North Macedonia
Karanfilska
sz.oz.m Chromatin remodeling disorders - challenging path to diagnosis and L. Odak Croatia
management
52.03.m Reporting Beyond the Primary Diagnosis: Actionable Additional Findings in B. Golob Slovenia

17:20- WES/WGS

18:50 52.04.m 3D Facial Gestalt Analysis of Individuals with Mutated PKD1 Genes in Polycystic

Kidney Disease Patients M. Mihulova Czech Republic

Uncovering Dual Diagnoses through Trio-Based Whole Exome Sequencin
s2.05.0/EE J J 9 a 9

(WES): Incidence and Clinical Implications F. Perino Italy

Resolving diagnostic challenges in skeletal dysplasia — a clinical overview of a ten
s2.06.020D 9 diag 9 ysp

, - . . . . M. Mijovi¢ Serbia
years' experience of a single genetic center in Serbia

SZ.07.(m Genetic basis of female protective effect in neurodevelopmental disorders and D. Perovié Serbia
beyond
18:50 S3-R Roundtable: Genetic Medicine in Balkan countries: Challenges and solutions
53.01.m Balkan Journal of Medical Genetics (BJMG): Gateway to publishing quality D. PIas.eska North Macedonia
research Karanfilska
SS.OZ.m The importance of Eu'rc’)pean R.eference Network in rare disease diagnosis and I Bvabl.cl Slovenia
18:50- management: Slovenia’s experience BozZovié
20:00
53.03.m Competences of health professionals in genomic counselling N. I.(reg?r Slovenia
Velikonja
$3.04.P Maturity level of National Genomic Systems@/ Discussionm B. Peterlin Slovenia
20:00 Welcome drink and get together
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DAY 2 - M Ol'n i n g Friday, 10th of October 2025

Genetics of neurologic and neurodevelopmental disorders
(0. Miljanovic, M. Purisic)
s4.01.PEE The contribution of ger.\omlc diagnostics to the elucidation of 0. Miljanovié Montenegro
neurodevelopmental disorders
The FMR1 Premutation in Patients with Late-Onset Movement Disorders and
. . . . . . M. Pesi¢ i
S4.02.0m Family Members of Fragile X Syndrome Patients: A Diagnostic Opportunity estc Serbia
08:00- Routine molecular genetic testing of GAA-FGF14-Related Ataxia and RFC1
09:30 S4.03.Cm CANVAS Spectrum Disorder H. Jakli¢ Slovenia
S4.04.0m Monoge!'uc Causes of Early-Onset Dementia: Evidence from Whole Exome E. Shukarova North Macedonia
Sequencing Stefanovska
S4.05.0m Expansion and contraction of CGG repeats in FMR1 gene within one family ~ B. Pejovi¢ Serbia
S4.06.0m ERBB4 exonic deletions in patients with intellectual disability and speech M. Rasié Serbia
developmental delay

How to Combine Genomics, Deep Phenotyping, and Al to Diagnose Patients with Rare

0 Genomize
Diseases

Quality assurance in Balkan countries (L. Lovrecic) (concurrent with P1 and P2 poster sessions)

How to obtain regulatory compliance for in-house in vitro devices (IH-1VD's)? (H. Podgornik, UMCL,
Slovenia) 2°™n
The challenge of persistent poor performance in external quality control (W. Gutowska-Ding, EMQN, UK)

20 min Virtual

S13
ARrRNOLD 1

P1 ARNOLD 2 (¢ t Poster viewi ion - C AL, Ly
09:30- oncurrent Poster viewing session — Cancer (H. Butz, V. Setrajéi¢ Drago3)
10:30  p2 o . . P011-P016, P068, P070-P072
e Concurrent Poster viewing session - Regional healthcare St (A. Marjanovic, A. Maver)
09:30 Coffee break
S5 Advances in cancer diagnosis
(V. Stegel, D. Primorac)
s5.01.p T A New Era of Al and W.hole Genome Sequencing (WGS) for Cancer Diagnosis D. Primorac  Croatia
and Treatment Strategies
(10 min | Increased ldentification of PARP Inhibitor-Eligible Patients in Epithelial .
$5.02. Ovarian Cancer through HRD Testing at the Institute of Oncology Ljubljana V. Stegel Slovenia
s5.03.08TEES Chaperone-Mediated Autophagy in Glioblastoma: A Multi-Omics Perspective O. Yildirim Turkey
s5.04.0E 8 Better FJ|agn(.)S|s of liver cancer with the use of Xenium spatial u. Prqsenc Slovenia
10:30- transcriptomics Zrmzljak
11:50 Genes associated with higher mutational burden in tumors and improved G. .
§5.05.0 m response to checkpoint immunotherapy Kungulovski North Macedonia
Clinical verification of plasma cell immunoselection for FISH analysis in . .
$5.06.0 m multiple myeloma H. Podgornik Slovenia
Computational Identification of Potential Therapeutic Agents Targeting the Northern Cyprus,
§5.07.0 m MUC16 Gene in Glioblastoma R. Kalkan Turkey
Immunodeficiency-centromeric instability-facial anomalies (ICF) syndrome in E. Dereli
S$5.08.0 m a large exome dataset: Identification of novel variants in DNMT3B, ZBTB24, : Turkey
Devrez
and CDCA7 genes
12:00 Lunch break
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DAY 2 Afternoon Friday 10th of October 2025

Concurrent session - Room Arnold 1 - Prenatal and preventive genomics
(S. Hadjidekova, M. Xhetani)
ss,o1,pm Recurrent Pregnancy Loss and Genetics: Exploring the Genetic Factors Behind M. Xhetani Albania
Pregnancy Complications
ss,oz,m Enhancing Prenatal Diagnosis of Fetal Congenital Anomalies Through Next- F. Burada Romania
Generation Sequencing
:igg- 55,03,|m Prenatal Genomic Testing - Current position and future directions L. Lovreci¢ Slovenia
ss,o4,|m Foetal radiation risk. Role of geneticists in biodosimetry service and genetic J. Paji¢ Serbia
counselling
ss,os,om Familial Cases Show Higher Prevalence of Rare Predicted Pathogenic Variants ~ T. Mladeni¢ Croatia
in 56 Novel Genes Associated with Spontaneous Preterm Birth
ss,os,om Preliminary serum metabolomics analysis highlighting tryptophan pathway S. Devi¢ Pavli¢ Croatia
alterations in spontaneous preterm birth
Concurrent session - Room Arnold 2 - Oncogenetics - the current state and challenges in the region
(H. Podgornik, A. Patocs)
s7,o1,pm Role of clinical and laboratory geneticists in precision cancer medicine A. Patocs Hungary
s7,oz,|m OncoOrigin: The Future of Precision Oncology through Integration of Machine P. Brlek Croatia
Learning and Tumor Genomics for Identifying Primary Tumor Site
57.03.|m Challenging interpretation of germline variants in hereditary breast and H. Butz Hungary
ovarian cancer
13:00-
14:30 s7,o4,om Spectrum of germline BRCA pathogenic variants in ovarian cancer patients S. Kiprijanovska  North
. from North Macedonia Macedonia
57,05,om Germline Screening for Hereditary Cancer Predisposition in the Bulgarian N. Valcheva Bulgaria
Population: Insights from 2024
57,05,om Exploring attitudes towards nutritional advice amongst individuals affected by . Rennocks United Kingdom
Lynch Syndrome in the UK
s7,o7,om Genetic Factors and Acute Kidney Injury: Influence on Cancer Treatment M. Imeraj Albania
Strategies
P017-P026
P03 ARNOLD 1
(A. Kovanda, K. Writzl)
14:30- P04 ARNOLD 2 Concurrent Poster viewing session — Case reports and Series P027-P035
15:30 (J. Paji¢, I. Babi¢ BoZovic)
P038-P046
USROS (0. Antonova, F. Burada)
Screening and prevention programmes in the Balkan countries
(T. Bahsi, F. Burada)
58.01.Pm PGT and hereditary breast cancer - can and should we break the chain? S. Hadjidekova Bulgaria
15:30-
16:30 ss,oz_m Combating Rare Diseases - Preconception and newborn screening programs in  T. Bahsi Turkey
Turkey
ss_og_om Facing Uncertainty in Prenatal Screening: Personal and Social Resources for J. Jakerlova Czech republic
Psychological Resilience
Advanced treatments for genetic disorders and cancer
(D. Biskup, P. Gasparini)
sg_o1_pm On the way to personalized tumor vaccines D. Biskup Germany
16:30-
17:40 sg_oz_m Drug repurposing for inherited disease P. Gasparini Italy
sg_og_m The U-PGx project and PREPARE study in Slovenia: lessons learned on V. Dolzan Slovenia
implementation of pharmacogenomics testing
17:40
18:10- S10-R Roundtable: International genomic forum: Strategy for Future Genomic Medicine
19:10 (0. Miljanovié, D. Primorac, P.Gasparini, B. Peterlin)
20:00 Conference Dinner - Grand Hotel Toplice

13
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DAY 3 Saturday 11th of October 2025

Genetics of complex diseases and functional genomics
(I. Babic BoZovic, V. Vidovic)
S11.01.1 APOE, APP, and PSEN1 Mutation Screening in Alzheimer's Disease: A 15-Year . .. .
. . . A. Marjanovi¢ Serbia
m Experience in Serbia
$11.02.1 Frequgncy of com.mon variants predisposing to estrogen positive diseases in the 0. Antonova Bolgaria
m Bulgarian population
$11.03.1 Role of SIRT1 and SIRT3 Genetic Polymorphisms in the Risk of Acute Myocardial S Bosna and
. . . V. Vidovi¢ .
m Infarction among Patients from the Republic of Srpska Herzegovina
$11.04.0 Genetic risk factors for anaphylaxis: Insights from somatic KIT p.D816V variant M. Riiavec Slovenia
08:00- m and Hereditary a-tryptasemia <Ry
09:50 iatri i i i i i
$11.05.0 Pec.ilatrlc‘ multlple sclero.5|s cases burdened with rare, predicted pathogenic A Turk Slovenia
m variants in iron metabolism genes
$11.06.0 Long-Read Sequel.'\c.mg in the Hur.n.an Genome's Repetitive Landscape: T. Tesovnik Slovenia
m Challenges and Clinical Opportunities
$11.07.0 !dentlfyl‘ng patterns ofdlffere.ntlal mgthylatlon in m}JItlple sclerosis by positional N. Mele Slovenia
m integration approach and their functional characterization
$11.08.0 . ) . . . . . .
m Connecting the Dots: Genetics, Diet, and Microbiome in Endometriosis (EM) A. Santin Italy
$11.09.0 Seyerg Clinical Phenotype in Alport Syndrome Due to Two COL4A4 Exon A. Zupan Slovenia
m Skipping Events
10:00
P06 Concurrent Poster viewing session — complex and functional genomics P047-P056
10:20- ARNOLD 1 (L. Odak, A. Kovanda)
11:20 PO7 c t Poster viewi ) di i P058-P066, P069
I oncurrent Poster viewing session — diagnostics (T. Paji¢, M. Rijavec)
Expanding the genotype-phenotype landscape of genetic disorders in the Balkans
(S. Bertok, A. Marjanovic)
%’P Write according to the rules, read between the lines M. Djurisi¢ Serbia
$12.02.0 Gengtlcs of porphyria. Efforts to associate specific mutations with clinical T. Todorov Bulgaria
m manifestations
$12.03.0 . . . . .
m Expanding the Genotypic Spectrum of Epidermolysis Bullosa: A Case Series E. H. Ceylan Turkey
11:20- $12.04.0 Lo . .
13:00 m Genotype-Phenotype Correlation in TTN Gene Variants M. B. Yilmaz Turkey
$12.05.0 Challenges and Rewards in Diagnosing Diamond-Blackfan Anaemia: A Case ey .
; . . 8 T. Pajic Slovenia
m Series from Cooperating Regional Tertiary Care Centres
$12.06.0 Boc.jy mass |ndex.|s an ov'erlook'ed confoundlng factor in clustering studies of 3D M. Schwarz Czech republic
m facial scans of children with autism spectrum disorder
$12.08.0 Hereditary Myopathies in 45 Turkish Patients: Genetic Spectrum and Diagnostic S. Demir Turkey
m Outcomes
$12.09.0 . N . . S . .
m Biomolecular characterization of hereditary transthyretin amyloidosis in Bulgaria A. Todorova Bulgaria
Closing sessions
13:00-
13:20 Best poster and oral presentation award winners announcement
Closing remarks and thanks
13:20 Lunch break

Workshop: Translational research on rare diseases M. Stojiljkovic

14
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Workshops/symposia
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October 9, 2025 (Thursday)

8:00. WS.01

Arnold 2 Workshop: Interpretation of NGS data A. Maver

13:00

8:00 — 9:05 SESSION 1 - Things to do before the start of NGS diagnostics
Presentations WS-NGS-1 to WS-NGS-4

8:00 - 8:05 WS-NGS-1 - Introduction

Ale$ Maver, University Medical Centre Ljubljana, Clinical Institute of Genomic
Medicine, Ljubljana, Slovenia

The next generation sequencing workshop is the first edition of the NGS-themed workshop series we will
be organizing in the region. It aims to empower the participants to engage in the interpretation process
of comprehensive sequencing approaches. The workshop is tailored to colleagues that work with results
and reports of clinical next-generation sequencing, including clinical geneticists, clinical laboratory
scientists and trainees at the beginning of their career.

The goal is to primarily focus on clinical examples encountered in routine diagnostic process and try to
provide guidance to handle the edge clinical cases and harmonize the interpretation and analysis
approaches used by laboratories in the region.

8:05 - 8:20 WS-NGS-2 - The significance of correct interpretation - examples of how
an incorrect classification may lead to medical errors and how to
prevent them (what have we learned)

Ales Maver, University Medical Centre Ljubljana, Clinical Institute of Genomic
Medicine, Ljubljana, Slovenia

8:20 - 8:45 WS-NGS-3 - How to ensure appropriate quality of data before starting
the interpretation - gender matching, het/hom ratios, trio QC, special
situations

Tadej Paji¢, University Medical Centre Ljubljana, Clinical Institute of Genomic
Medicine, Ljubljana, Slovenia

Whole Exome Sequencing (WES) is a multi-stage analytical process, with each phase containing essential
quality control (QC) checkpoints to ensure data integrity, accuracy, and clinical relevance. Proper QC is
fundamental to avoiding misinterpretation and achieving reliable variant detection. One of the most
critical factors is coverage, as low sequencing depth or uneven coverage may result in missed variants or
false conclusions. B-Allele Frequency (BAF), Copy Number Variation (CNV), Region of Homozigosity (RoH)
plots reveal evidence of structural variants and inheritance patterns. All these plots give us a broader view
of the genome than single nucleotide analysis (SNV) analysis alone. A gender check serves as a
straightforward QC step that helps detect potential sample swaps, labeling errors, or rare biological
discrepancies. Trio-based QC plays a vital role in confirming familial relationships, validating inheritance

16
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patterns, and identifying de novo variants. In clinical cases, clonal structural variants may mask
hereditary findings, emphasizing the need for repeat testing from alternative non-blood tissues and the
inclusion of genetic counseling. Furthermore, clinical and reproductive history must be carefully
considered when interpreting WES results, as these factors can significantly affect variant interpretation.
We believe that these QC procedures represent the minimum requirements that must be completed before
proceeding to variant interpretation. The integration of these QC checks—coverage assessment,
structural variant visualization, gender verification, and family-based validation—ensures robust,
reproducible, and clinically meaningful WES results.

8:45-9:05 WS-NGS-4 - Blind spots - The caveats and limitations of the NGS
technology in a diagnostic setting

Vid Velepec, University Medical Centre Ljubljana, Clinical Institute of
Genomic Medicine, Ljubljana, Slovenia

NGS (Next Generation Sequencing) technology is indispensable for the rapid and efficient diagnosis of
hereditary diseases, but the data we receive from it is not always as intuitive as one would hope.

We must pay special attention to compound heterozygotes, as pathogenic recessive variants can still
cause diseases if there is another variant on the opposite allele in the same gene, but the location of the
varianton the alleles is often difficult to determine without further tests precisely because of the short NGS
transcripts. These transcripts can also cause problems with pseudogenes and genes that occur in multiple
copies, as they cause difficulties in accurately mapping the genome from the transcripts due to
homologous segments. When classifying variants, we must also pay attention to genes with incomplete
penetrance and hypomorphic alleles, as they may often appear in population databases despite their
pathogenicity, as well as to genes that may cause variable clinical pictures depending on the type of
mutation. Moreover, there will always be mutations that are difficult to determine with data alone, such
as variants that have a different effect on various transcripts of the same gene.

In summary, NGS technology enables efficient treatment of genomes in diagnostics, as long as we are
mindful of the imperfect mappability of the shorter reads in NGS, consider the phenotypic impact of
different transcripts and understand the corelation of various mutations in relation to variant population
frequencies.

9:05 — 10:20 SESSION 2 - Tips and tricks for variant interpretation
Presentations WS-NGS-5 to WS-NGS-7

9:05 - 9:30 WS-NGS-5 - When loss of function is not as pathogenic as it seems -
interpreting loss of function variants

Nina Vodnjov, University Medical Centre Ljubljana, Clinical Institute of
Genomic Medicine, Ljubljana, Slovenia

17
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Loss-of-function (LoF) variants result in a reduction or complete loss of normal protein function. They are
most commonly annotated as nonsense, frameshift, intragenic deletion or duplication, or
insertion/deletion (indel). These variants typically disrupt the open reading frame, resulting in premature
termination codons being located in the mRNA before their usual position and triggering nonsense-
mediated mRNA decay (NMD).

However, not all predicted LoF variants are actually medically relevant. Firstly, LoF variants should only
be considered in genes where the loss of the gene's protein product is recognised as a pathomechanism
of the disease. Secondly, variants in the final exon and the final 50 nucleotides of the penultimate exon
may escape NMD, having no or minimal effect on the gene’s protein product. Thirdly, the variant must
affect the gene's biologically relevant transcripts and exons. Furthermore, many annotation tools may
select the variant predicted to have the most deleterious effect, regardless of whether the transcript is
biologically relevant. The ACMG criterion used for classifying LoF variantsis PVS1. A decision tree has been
proposed to help select the most appropriate level of this criterion.

In summary, the most accurate interpretation of LoF variants is achieved by considering the
pathomechanism of the affected gene, the variant's location within the gene and the relevant transcript,
while adhering to the PVST guidelines.

9:30 - 9:55 WS-NGS-6 - Prudent use of population frequency evidence

Urska Kotnik, University Medical Centre Ljubljana, Clinical Institute of
Genomic Medicine, Ljubljana, Slovenia

Population databases provide genomic data from unaffected control individuals, allowing us to examine
the population frequency of variants in the general population and identify extremely rare, possibly
pathogenic variants. Still, the presence of a variant in a control population does not necessarily ensure its
irrelevance in the context of genetic disease.

Several challenges may be considered during variant interpretation, as they can result in the presence of
pathogenic variation in control databases.First, osme databases contain individuals with phenotypes,
not purely healthy controls. Second, the age of control individuals matters, asmany genetic diseases have
late onset; therefore, pre-symptomatic individuals, believed to be healthy, may be included in the
databases. Third, many genetic diseases, show reduced penetrance; therefore, a presence of a low
number of pathogenic variants is expected in population databases. Fourth, somatic mosaicism can be
present in population databases. Finally, consider the differences between populations. Population-
specific databases are valuable for the detection of benign variants specific to certain groups that can be
absent from general non-specific population databases. Such databases can help identify true
pathogenic variants as well as establish the frequency of pathogenic variants in specific populations.

To sum up, while population frequency databases present an invaluable source ofinformation for variant
interpretation, the presence of a variant in those databases doesn't always rule out its relevance. Careful
consideration of the variation and disease properties must be given before classifying the variant as
benign due to its presence in population databases.
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9:55 - 10:20 WS-NGS-7 - Appropriate use of evidence from familial studies in variant
classification - the PS2/PM6 and PP1 criteria

Barbara Golob, University Medical Centre Ljubljana, Clinical Institute of
Genomic Medicine, Ljubljana, Slovenia

ACMG and ClinGen guidelines for variant interpretation recognize two types of evidence from family-
based segregation analysis: de novo occurrence of a variant and its cosegregation with the phenotype.
The first, de novo assessment, corresponds to the PS2/PM6 criterion. PS2 is applied when both parental
relationships have been confirmed, either through trio exome/genome sequencing or with a panel of
informative genetic markers. PM6 is used when the variant is absent in both parental samples, but
parentage has not been confirmed. PS2 and PM6 can only be applied if the patient’s phenotype is
consistent with the gene—disease association. To strengthen this criterion, the ClinGen Sequence Variant
Interpretation group has developed a points-based system for variants proven to have arisen de novo in
multiple probands with varying levels of phenotypic specificity. The second criterion, PP1, considers
cosegregation of a genetic variant with disease with either a dominant or recessive model of inheritance.
Quantitative guidelines by Jarvik and Browning provide cut-offs for pathogenicity based on the
probability that the observed segregation occurred by chance rather than true association. When
counting meioses, both the inheritance model and penetrance must be considered.

10:45 - 12:00 SESSION 3 - Advanced issues in variant interpretation
Presentations WS-NGS-8 to WS-NGS-10

10:45-11:10 WS-NGS-8 - Critical assessment of evidence from the literature and
databases - appropriate weighing of PM3 and PS4 evidence

Maja Stalekar, University Medical Centre Ljubljana, Clinical Institute of
Genomic Medicine, Ljubljana, Slovenia

The most natural approach when encountering a variant in a gene associated with a disease that could
potentially explain a patient's symptoms is to search databases and scientific literature for previously
reported findings of the same variant in similar patients. Reported cases provide valuable information, as
they offer evidence of pathogenicity that can support the application of the P54 criterion in dominant
disorders or PM3 in recessive disorders. However, such cases must be critically assessed.

This session will focus on key considerations for the confident application of these criteria. Importantly,
the variant must be sufficiently rare to justify its non-arbitrary presence in an affected individual. While
large case-control studies are often unavailable, we propose a simple yet stringent strategy: counting
individual, independent cases to support PS4. Similarly, the weight of PM3 relies on counting independent
cases, but also requires consideration of variant classification and the cis/trans phase of the second
detected variant.

Intriguing examples of literature assessment will be showcased.

19



15™ Balkan Congress of Human Genetics and 3"
09.-11. October 2025 Alpe Adria Meeting of Human Genetics 2025

11:10-11:35 WS-NGS-9 - The curse of missense variants - using predictors, and
constraint data to facilitate the interpretation of your variant

Nina Vodnjov, University Medical Centre Ljubljana, Clinical Institute of
Genomic Medicine, Ljubljana, Slovenia

Missense variant result from a single nucleotide aminoacid change, causing an alternative amino acid
residue to be incorporated into the encoded protein. Pathogenic missense variants most commonly
impact the functional, structural, or signalling domains of a protein, causing disease via loss- or gain-of-
function, dominant-negative and other pathomechanisms. Although functional studies would provide
the most accurate information about their biological effect, they are often not performed as they are
outside the scope of everyday clinical practice.

However, there are several strategies that can help us in determining the medical significance of missense
variants. Firstly, it should be determined whether missense variants in that gene are an established cause
of agiven disease by using the literature or databases. Secondly, many in silico prediction tools have been
developed to assist in determining whether a variant will have a pathogenic or neutral impact. Thirdly,
examining the variant's surroundings in detail using genome browsers helps us to establish whether the
region is a mutational hotspot, an essential functional domain, or an important motif. The presence of
any of these features would suggest that the variant is likely to have a pathogenic effect and a possible
medical impact. Finally, using gene-specific guidelines wherever possible assists with assigning the most
accurate and harmonized classification to the variant.

To sum up, the most accurate estimate of the effect of the missense variant is achieved by considering
gene-specific pathologic mechanism, in silico prediction models and a careful survey of surrounding
variants, alongside the use of gene-specific guidelines where possible.

11:35-12:00 WS-NGS-10 - The non-coding genome - interpretation of splice variants
and functional studies

Polina Tsygankova, University Medical Centre Ljubljana, Clinical Institute of
Genomic Medicine, Ljubljana, Slovenia

The interpretation of splice variants represents a critical challenge in the era of clinical next-generation
sequencing (NGS), particularly as a substantial proportion of disease-associated variants occur in non-
coding regions. This workshop focused on the principles of splicing biology, available computational
prediction tools, and functional validation strategies for accurate variant classification. We first reviewed
exon—intron structure and the key cis and trans elements that regulate pre-mRNA splicing, highlighting
canonical donor and acceptor sites as well as splicing enhancers and silencers. The categories of splice
mutations were introduced, followed by an overview of commonly used in silico predictors such as
SpliceAl and MaxEntScan. Practical aspects of input formatting, score interpretation, and thresholds for
pathogenicity assessment were discussed in detail.

To address the limitations of prediction tools, functional assays remain essential. Methods such as RNA
analysis from patient-derived tissues, minigene reporter systems, and fibroblast cultures were presented,
with emphasis on their strengths, challenges, and applicability to clinically relevant genes with tissue-
specific expression. Case studies, including variants in SUPV3L1, PC, and PSAP, illustrated how combined
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in silico and experimental approaches improve variant interpretation, support ACMG/AMP classification
(e.g., PVS1, PP3), and directly impact patient care.

Participants engaged in small tasks to apply prediction tools and evaluate functional evidence, thereby
consolidating theoretical knowledge with practical skills. By integrating computational and
experimental strategies, the workshop demonstrated a structured approach for interpreting splice
variants, aiming to improve diagnostic yield and inform clinical decision-making in genomic medicine.

12:00 — 13:25 SESSION 3 - Going beyond the basic analysis of NGS
Presentations WS-NGS-11 to WS-NGS-15

12:00 - 12:25 WS-NGS-11 - Tips and tricks for efficient CNV analysis in NGS data

Gaber Bergant, University Medical Centre Ljubljana, Clinical Institute of
Genomic Medicine, Ljubljana, Slovenia

Structural variants (SVs), including copy number variants (CNVs), represent a major source of human
genetic variability while also representing a variant type commonly causing human disease. With next-
generation sequencing (NGS) permeating diagnostic and research settings in human genetics, the ability
to reliably detect and interpret SVs and CNVs has become essential. This workshop aims to provide
participants with practical strategies to interpret SVs and CNVs called from NGS data, as well as to
understand and optimize SV analysis workflows in both exome and genome sequencing.

In the introduction of the workshop, we briefly review the biological and clinical relevance of SVs and
CNVs, highlighting their contribution to both monogenic disorders and microdeletion/microduplication
syndromes. In the core of the workshop, we will explore the technical principles of leading tools for SV/CNV
detection, such as ExomeDepth, CoNIFER, MANTA, and others, through the analysis of their strengths,
weaknesses, and ideal use cases. Emphasis is placed on workflow design to maximize accuracy while
minimizing false positives. Additionally, the importance of strict application of the ACMG/ClinGen
technical standards for CNV classification is also addressed in the workshop, emphasizing consistent and
evidence-based variant interpretation. Finally, interactive case studies will allow participants to apply
theoretical knowledge to real-world data. By the end of the workshop, participants will have a basic
understanding of how to integrate SV/CNV detection into NGS pipelines and produce clinically
meaningful variant reports.

12:25-12:40 WS-NGS-12 - Extended data analysis methods - expansions, breakpoints
and homozygosity analysis

Gaber Bergant, University Medical Centre Ljubljana, Clinical Institute of
Genomic Medicine, Ljubljana, Slovenia

Next-generation sequencing (NGS) has become a foundational tool in the diagnosis of rare genetic
conditions; however, many patients remain undiagnosed following the conventional analysis, focusing
on single-nucleotide variants (SNVs) and small indels. In this hands-on workshop, we will present further
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strategies, apart from structural variant analysis, that unlock additional diagnostic insight from existing
NGS data.

This workshop will introduce several additional variant types and analysis methods that can be used in
NGS data and which contribute to the diagnostic yield of NGS: (i) tandem repeat expansions, (ii) genomic
breakpoints with an emphasis on using exome sequencing datasets, (iii) homozygosity mapping, (iv) B-
allele frequency plot analysis, and others.

The workshop session will briefly cover the theory and implementation of each method, including
algorithmic approaches, filtering strategies, and pitfalls in interpretation. Additionally, trade-offs
between increased sensitivity and added interpretive burden will be covered and discussed. Through
guided exercises on real datasets, participants will learn to integrate these analyses into diagnostic
pipelines and recognize even the rare disease-causing variant types. By the end of the workshop, the
participants will be able to recognize tandem repeat expansions, breakpoints, as well as recognize
aberrations in homozygosity profiles and B-allele frequency plots, and to apply additional diagnostic
methods in pursuit of the suggested diagnostic hypothesis.

12:40 - 13:00 WS-NGS-13 - Long read sequencing - the basics and practical guidance
in clinical diagnostics

Jernej Kovag, University Medical Centre Ljubljana, University Children's
Hospital, Clinical Institute of Special Laboratory Diagnostics, Ljubljana,
Slovenia

13:00 - 13:20 WS-NGS-14 - Essential role of data sharing in the process of routine NGS
data analysis

Barbara Golob, University Medical Centre Ljubljana, Clinical Institute of
Genomic Medicine, Ljubljana, Slovenia

Data sharing has underpinned many exciting and transformative discoveries, driving the expansion of
human genetics. These advances were only possible once certain data became publicly and freely
available. Today, large open-access public databases are an essential part of daily clinical laboratory
genetic diagnostics — a resource we all greatly appreciate — and they provide sufficient information for
interpreting the vast majority of variants. However, in about 10% of NGS cases, we still identify variants
of uncertain significance (VUS), which require additional evidence for conclusive classification. Moreover,
in some cases, we encounter variants in genes of uncertain significance (GUS). For both VUS and GUS,
additional evidence and/or similar reported cases are necessary. This highlights the value of internal
variant databases maintained by genetic laboratories worldwide, which often remain inaccessible to the
wider genetics community but could play a critical role in resolving the pathogenicity of variants or genes
of interest. To address this gap, platforms under the umbrella of the Matchmaker Exchange were
established to connect cases with similar genetic variants and/or phenotypes. At KIGM, we routinely use
GeneMatcher for data sharing and as a tool to connect with other genetics groups in the search for
causative variants. Our matchmaking success rate is 12.3%.

13:20-13:25 WS-NGS-15 - Closure and plans for next workshops
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Ale$ Maver, University Medical Centre Ljubljana, Clinical Institute of Genomic
Medicine, Ljubljana, Slovenia

23



15™ Balkan Congress of Human Genetics and 3"
09.-11. October 2025 Alpe Adria Meeting of Human Genetics 2025

October 11, 2025 (Saturday)

14:00- Ws.02  Workshop: Translational research on rare o
Arnold 2 M. Stojiljkovic

16:00 o diseases

14:00 — 14:20 WS-TRRD-1 - BRIDGING-RD project: Advancing Research and Innovation
Through Collaboration

Maja Stojiljkovic, Institute of Molecular Genetics and Genetic Engineering,
University of Belgrade, Serbia

There are over 330 million people living on the planet affected by one of over 6,000 identified genetic rare
diseases (RD). They urgently need timely diagnosis and development of specific treatments. Although
Europe leads the way in RD research, there is a clear gap in research and innovation (R&l) between
countries. To bridge this gap, networking and knowledge sharing between IMGGE (Institute of Molecular
Genetics and Genetic Engineering, Serbia) and 3 world-class counterparts at EU level - KI (Karolinska
Institutet, Sweden), CNAG (National Center for Genomic Analysis, Spain) and UAM (Autonomous
University of Madrid, Spain) has started. BRIDGING-RD's objectives are: (1) upgrade the IMGGE RD
Biobank to reach full interoperability of genetic and phenotypic data in order to increase participation in
transnational research and innovation projects related to human health; (2) upgrade bioinformatics
pipelines specific to RD to increase the rate of solved RD cases in IMGGE’s RD Biobank; (3) upgrade
capacity for modelling of metabolic diseases as well as capacity to test small molecule drugs, in order to
increase the number of translational studies; (4) upgrade research support offices in order to increase
success in obtaining funds from research and/or innovation agencies, industry, foundations etc. Crucially,
an exploratory R&I project, engaging all partners will focus on identifying an innovative drug for a
selected metabolic RD. BRIDGING-RD will have impact by significantly improving the scientific excellence
and innovation capacity of IMGGE.

This work was supported by Horizon Europe Project BRIDGING-RD, HORIZON-WIDERA-2023-ACCESS-02,
No 101160079.

Maja Stojiljkovic', Ljubica Matic?, Ann Nordgren? Anna Lindstrand?, Richard Cowburn?, Steve Laurie?, Belen Perez*

lInstitute of Molecular Genetics and Genetic Engineering (IMGGE), University of Belgrade, Belgrade, Serbia; ?Karolinska Institutet, Stockholm,
Sweden; 3Centro Nacional de Andlisis Genémico (CNAG), Barcelona, Spain; “Centro de Diagnéstico de Enfermedades Moleculares, Centro de
Biologia Molecular, Departamento de Biologia Molecular, CIBERER, IdiPAZ, Universidad Auténoma de Madrid, Madrid, Spain

14:20 — 14:40 WS-TRRD-2 - The Role of Next-Generation Sequencing for Application of
Available Gene and Cell Therapy

Kristel Klaassen, Institute of Molecular Genetics and Genetic Engineering,
University of Belgrade, Serbia

Next-Generation Sequencing (NGS) has completely revolutionized the diagnostics of patients with rare
diseases through the identification of disease-causing genes and variants, and it also led to the
development of specific treatments (such as gene and cell therapy) that target the underlying
pathophysiology. NGS facilitates the discovery of specific genetic alterations for which gene therapies can
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be directed, thus improving their precision and effectiveness. For cell therapy, NGS enables the
classification of cell populations, therefore accelerating the transition of these therapeutic approaches
from bench to bedside. In Serbia, NGS has been used for genetic analysis of rare diseases for more than a
decade, and it has allowed for the selection of patients eligible for available gene therapies. For patients
with inherited retinal diseases, NGS facilitated the identification of biallelic pathogenic variants in the
RPEG65 gene, thus qualifying them for treatment with Luxturna (voretigene neparvovec-rzyl). For patients
with dystrophic epidermolysis bullosa, NGS enabled the use of the first topical gene therapy, Vyjuvek
(beremagene geperpavec-svdt), which delivers the normal COL7A1 gene to the wounds. In the era of
precision medicine, NGS will continue to progress and integrate into clinical practice in order to offer
tailored treatments for more patients with rare diseases.

This work was supported by Horizon Europe Project BRIDGING-RD, HORIZON-WIDERA-2023-ACCESS-02,
No 101160079.

Kristel Klaassen, Marina Andjelkovic, Anita Skakic, Milena Ugrin, Jovana Komazec, Sonja Pavlovic, Maja Stojiljkovic

Institute of Molecular Genetics and Genetic Engineering, University of Belgrade, Belgrade, Serbia

14:40 - 15:00 WS-TRRD-3 - Prime editing for rare disease — a case study on CTNNB1
syndrome

Vida Forstneri¢, Center for the Technologies of Gene and Cell Therapy and
Department of Synthetic Biology and immunology, National Institute of
Chemistry, Slovenia

CTNNB1 syndrome is a rare monogenic neurodevelopmental disorder caused by heterozygous loss-of-
function mutations in the CTNNB1 gene, which encodes 3-catenin, a key effector of the Wnt signaling
pathway. There is currently no targeted therapy for this condition. Here, we explore the application of
CRISPR Prime Editing as a precision genome-editing strategy to correct pathogenic CTNNB1 mutations
without inducing double-stranded DNA breaks.

We designed and screened multiple prime editing (PE) guide RNAs (pegRNAs) targeting two clinically
relevant CTNNB1 point mutations. Editing efficiency and fidelity were evaluated in vitro using a reporter
system. We further improved the system via coiled-coil based tethering of the nickase and reverse
transcriptase subunits of the PE system and showed improved function with several tested pegRNAs. To
facilitate screening on a relevant cell model, we additionally developed and characterized lipid
nanoparticle (LNP) formulations functionalized for efficient uptake by human induced pluripotent stem
cells (iPSCs). Delivery of mRNA via functionalized LNPs resulted in successful cellular uptake and nuclear
localization, supporting their potential use in stem cell-based disease modeling and correction.

Our findings highlight the feasibility of Prime Editing for allele-specific correction of CTNNBT mutations
and establish a foundation for the development of a non-viral, clinically scalable delivery platform for
therapeutic genome editing in neurodevelopmental disorders.

Vida Forstneri¢2, Jure Bohinc', Dusko Lains¢ek'?, Greta Junger', Spela Mirosevi¢4 Damjan Osredkar$, Mojca Ben¢ina'2, Roman Jerala'?
" Department of Synthetic Biology and Immunology, National Institute of Chemistry, Ljubljana. Slovenia

2Center for technologies for Gene and Cell Therapies, National Institute of Chemistry, Ljubljana, Slovenia
3CTNNB1 Foundation, The Gene Therapy Research Institute, Ljubljana, Slovenia
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4Department for Family Medicine, Faculty of Medicine Ljubljana, University of Ljubljana, Ljubljana, Slovenia
5 Department of Pediatric Neurology, University Children's Hospital, Ljubljana, Slovenia
6 Department for Pediatrics, Faculty of Medicine, University of Ljubljana, Ljubljana, Slovenia

15:00 - 15:20 WS-TRRD-4 - The Importance of In Vitro Models in Developing Novel
Therapeutic Strategies for Rare Hepatic Diseases: iPSC-Derived
Hepatocytes and CRISPR-Based Approaches

Anita Skakic, Institute of Molecular Genetics and Genetic Engineering,
University of Belgrade, Serbia

Rare hepatic diseases present significant challenges due to their genetic heterogeneity, low prevalence,
and limited treatment options. Understanding the mechanisms underlying disease development and
identifying effective treatments require model systems that are both physiologically relevant and
genetically accurate. Traditional models, such as primary hepatocytes and animal studies, have provided
valuable insights but are often limited by interspecies differences, poor scalability, and restricted access
to human disease-relevant tissue. Recent advances in induced pluripotent stem cell (iPSC) technology
have enabled the generation of patient-derived hepatocyte-like cells that closely mimic liver function and
carry the genetic background of the disease. When combined with CRISPR/Cas9 genome editing, these
models enable the precise investigation of disease-causing variants, functional studies, and the
development of isogenic controls. Moreover, iPSC-derived hepatocytes are increasingly used in high-
throughput drug screening platforms, supporting the discovery of novel therapeutic strategies. Together,
these technologies highlight the critical role of iPSC- and CRISPR-based in vitro models in advancing our
understanding of rare hepatic metabolic disorders and accelerating the identification of new treatments.

This work was supported by Horizon Europe Project BRIDGING-RD, HORIZON-WIDERA-2023-ACCESS-02,
No 101160079.

Anita Skakic, Marina Parezanovic, Marina Andjelkovic, Nina Stevanovic, Milena Ugrin, Maja Stojiljkovic

Institute of Molecular Genetics and Genetic Engineering, University of Belgrade, Belgrade, Republic of Serbia

15:20 - 15:40 WS-TRRD-5 - Advanced in vitro model for pulmonary diseases: In vivo
validation, therapeutic testing, and innovation readiness

Marina Andjelkovic, Institute of Molecular Genetics and Genetic Engineering,
University of Belgrade, Serbia

Mucociliary clearance (MCC), a vital process for airway maintenance, is impaired in acute, chronic, and
genetic respiratory diseases affecting over a billion people worldwide. Key causes include thick mucus
accumulation and impaired ciliary motility. This study aimed to develop an in vitro MCC model system,
evaluate small molecules with potential therapeutic effects, and validate findings in vivo.

Primary NHBE cells were cultured in an air-liquid interface (ALI) system to induce differentiation into
multiciliated and goblet cells. The model was validated using confocal microscopy, gRT-PCR for
ciliogenesis and differentiation markers, and Western blot analysis. Two small molecules were selected
based on known and hypothesized roles in MCC.
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An in vitro MCC model was successfully established, and small molecules were applied. A preclinical study
was performed in healthy mice using intranasal administration to confirm therapeutic potential and
validate in vitro results. Upon demonstrating efficacy, the innovation reached Technology Readiness
Level 5, and a national patent application was submitted.

This study established a reproducible in vitro MCC model and identified potential therapeutics that
enhanced MCC. Selected small molecules showed efficacy in vitro and were validated in vivo, confirming
therapeutic potential. The innovation’s advancement to TRL5 and patent submission marks a key step
toward translational application in respiratory medicine.

This work was supported by Horizon Europe Project BRIDGING-RD, HORIZON-WIDERA-2023-ACCESS-02,
No 101160079.

Marina Andjelkovic, Anita Skakic, Nina Stevanovic, Marina Parezanovic, Jovana Jasnic, Maja Stojiljkovic

Institute of Molecular Genetics and Genetic Engineering, University of Belgrade, Belgrade, Republic of Serbia
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WS.01

Assist. Prof. Ales Maver, MD, PhD

Clinical Institute of Genomic Medicine, University
Medical Center Ljubljana, Ljubljana, Slovenia
Faculty of Medicine, University of Ljubljana,
Ljubljana, Slovenia

E-mail: ales.maver@kclj.si

In my professional career, | have been working in the
field of rare and complex human disease genetics. | have been
mostly involved in the application of high-throughput sequencing approaches for clinical diagnostics
and research.

Currently, my work is focused on diagnostics based on exome, genome and RNA sequencing. |
am particularly enthusiastic about finding novel approaches to improve genome-level clinical variant
interpretation, create resources of national variation and to increase use of data sharing to facilitate the
diagnosis of rare genetic disorders.

I am also interested in the application of novel computational approaches to improve the
diagnosis and novel gene discovery.

Since 2002, | have been involved in various research projects in the fields of rare and complex
genetic disorders, neurodegenerative disorders and immune disorders.

Title / Abstract:
WORKSHOP: INTERPRETATION OF NGS DATA
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Prof. William Newman MD, PhD

University of Manchester, Manchester, UK
E-mail: william.newman@manchester.ac.uk

Dr Newman is a Clinical Senior Lecturer at the
University of Manchester, and Honorary Consultant in Genetic
Medicine since 2004. He studied Medicine at Manchester
University and completed professional training in Clinical
Genetics undertaking a PhD as a Wellcome Trust Fellow on the genetics of skeletal development. Bill
moved to Toronto to undertake a Fellowship with Professor Kathy Siminovitch where he worked on
genetic studies in rheumatoid arthritis and inflammatory bowel disease. His research is now primarily
focussed on pharmacogenetics (response to medication), especially in cancer treatment. His clinical
work is increasingly directed to working with families with inherited heart problems.

Title / Abstract:
USING GENOMIC MEDICINE TO MAKE DRUG PRESCRIPTION SAFER AND
MORE EFFECTIVE

Over the past decades many genetic variants have been identified that alter individuals’ responses to
their medication resulting in ineffective treatment or adverse drug reactions. In England, through the
NHS Network of Excellence in Pharmacogenomics, we have developed an implementation science
program to adopt pharmacogenomics into routine clinical use in primary care. This has focused on the
type of genetic test, the way that the data is transferred into an actionable format for the clinician and
determining the clinical outcomes of this intervention.

In this talk, 1 will discuss the clinical context of pharmacogenomics for adoption — the clinical settings
in primary and hospital care.

I will emphasise how a new way of presenting genomic data is required for adoption at scale that is
acceptable to both patients and health professionals. | will present the use of point of care genetic testing
in time critical scenarios and the challenges in moving to a fully pre-emptive testing model to improve
medicines optimisation.
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W.02.P

Prof. Milan Macek Jr., MD, DSc

Department of Biology and Medical Genetics, National
Coordination Centre for Rare Diseases, Motol University
Hospital, Prague, Czechia

Faculty of Medicine of the Charles University, Prague,
Czechia

E-mail: milan.macek.jr@Ifmotol.cuni.cz

Professor Milan Macek Jr. MD, DSc leads the largest
academic medical/molecular genetics institution in the Czech
Republic — Department of Biology and Medical Genetics of Charles University Prague-2nd School of
Medicine and Motol University Hospital and the National Coordination Centre for Rare Diseases
(www.nkcvo.cz; NKCVO). He chairs the National Rare Disease Taskforce at the Ministry of Health and
coordinates Orpha.net nationally. As NKCVO chairman, he ensured Czechia's top EU13 ranking in
European Reference Networks for rare diseases since 2017. He is a past President of the European
Society of Human Genetics (www.eshg.org; 2010-2011 ESHG) and serves as the ESHG liaison for
European National Human Genetics Societies. Under his leadership, medical genetics became an official
EU specialty in 2011. He collaborated with the Council of Europe on the Additional protocol on genetic
testing for health purposes to the Oviedo convention (2019). Prof. Macek was a board member of the
European Cystic Fibrosis Society (ECFS.eu; 2007-2014) and is on the European Cystic Fibrosis
Registry board. Within the European Society of Human Reproduction and Embryology (www.eshre.eu;
ESHRE), he was responsible for joint position statements of ESHG and ESHRE in reproductive
genetics. Prof. Macek is the president of the Czech Society of Medical Genetics and Genomics
(www.slg.cz) and was the chief government advisor of the CZ EU Council presidency, under which the
EU Council recommendation on rare diseases was adopted in 2009. During the second CZ EU Council
presidency in 2022, he facilitated implementation for the Call for Action for rare diseases
(www.mzcr.cz/towards-a-new-european-policy-framework-building-the-future-together-for-rare-
diseases/). His citation index is over 24,000x, and he has an H-index of 60.

Title / Abstract:
"GAMECHANGER” IN RARE DISEASE RESEARCH AND DIAGNOSIS: THE
ROLE OF 3D FACIAL GESTALT SCANNING TECHNOLOGY
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S2.01.P and 3.01.1

Prof. Dijana Plaseska-Karanfilska,
MD, PhD

Research Center for Genetic Engineering and
Biotechnology “Georgi D. Efremov”, Macedonian
Academy of Sciences and Arts, Skopje, Republic of
North Macedonia

E-mail: dijana@manu.edu.mk

Dijana Plaseska-Karanfilska graduated from the Faculty of
Medicine in Skopje, Republic of Macedonia, and earned her PhD
from the Medical Faculty of Limburg University in Maastricht, the
Netherlands. She currently serves as Head of the Research Centre for Genetic Engineering and
Biotechnology "Georgi D. Efremov" at the Macedonian Academy of Sciences and Arts, Skopje.

She has made significant contributions to the molecular characterization of various monogenic
diseases in Macedonia and has successfully translated numerous molecular genetic tests into clinical
practice. She has coordinated several research projects, including an infrastructural project funded by
the European Commission, which has enhanced national research capacities in genomics and
proteomics. Her research interests focus on reproductive genetics, breast cancer, and rare diseases. She
has published 190 papers in peer-reviewed journals and has delivered over 250 presentations at scientific
events.

Dijana Plaseska-Karanfilska is a member of Academia Europaea and a Corresponding Member
of the Macedonian Academy of Sciences and Arts. She is the Editor of the Balkan Journal of Medical
Genetics and Section Editor of the EuroBiotech Journal. Additionally, she serves as President of the
Macedonian Society of Medical Genetics and the Macedonian Association of Medical Editors,
Coordinator of the Macedonian ORPHANET team, Macedonia’s Coordinator in the European
Biotechnology Thematic Network Association, and Member of the Advisory Board for Rare Diseases
at the Ministry of Health, Republic of North Macedonia.

Title / Abstract:
S2.01.P - BEYOND CHROMOSOMES: THE MONOGENIC CAUSES OF EARLY
PREGNANCY LOSS

Early pregnancy loss (EPL), particularly when recurrent, remains a deeply distressing and
emotional event for many couples. While chromosomal abnormalities have long been recognized as the
predominant cause of EPL, many cases, particularly those involving euploid embryos, remain
unexplained. Emerging data, including our own findings, suggest that monogenic alleles may play a
substantial role in recurrent, unexplained EPLs. These genetic alterations may involve lethal variants
that are incompatible with early development, often resulting in embryonic or fetal demise. Additionally,
some alleles associated with rare but non-lethal disorders may contribute to loss through subtle effects
on organogenesis or placental function. Advances in next-generation sequencing (NGS), particularly
whole exome sequencing (WES) of products of conception, have enabled the identification of such
monogenic defects, highlighting the need to integrate this approach into the diagnostic workup of
recurrent pregnancy loss when standard investigations are inconclusive. Identifying monogenic causes
of EPL not only deepens our understanding of early human development but also opens new pathways
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for genetic counseling, carrier screening, and potential use of reproductive options such as
preimplantation genetic testing for monogenic defects (PGT-M).

Title / Abstract:
3.01.1 - BALKAN JOURNAL OF MEDICAL GENETICS: GATEWAY TO
PUBLISHING QUALITY RESEARCH

The Balkan Journal of Medical Genetics (BJMG) is an international, peer-reviewed, open-
access journal dedicated to advancing knowledge in human and medical genetics, with a particular focus
on the Balkan region. Since its establishment in 1998, BIMG has served as a platform for disseminating
high-quality original research, reviews, and case reports, fostering scientific exchange among
researchers, clinicians, and genetic professionals. The journal is indexed in leading international
databases, including PubMed, Scopus, and Web of Science, ensuring broad visibility and accessibility.

This presentation will outline the journal’s mission, editorial standards, indexing achievements,
and its commitment to ethical publishing and adherence to international reporting guidelines. Emphasis
will be placed on BIMG’s role in strengthening regional scientific output and supporting researchers by
providing a recognized gateway for publishing high-quality research from the Balkans. Looking ahead,
future directions include the implementation of enhanced digital submission and manuscript processing
platforms, the expansion of the Editorial Board, an increase in the number of submissions and published
articles, and further growth in international recognition and impact.
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Prof. Borut Peterlin, MD, PhD

Clinical Institute of Genomic Medicine, University
Medical Center Ljubljana, Ljubljana, Slovenia
Faculty of Medicine, University of Ljubljana,
Ljubljana, Slovenia

E-mail: borut.peterlin@kclj.si

Borut Peterlin is a clinical geneticist and neurologist,
head of the Clinical Institute of Genomic Medicine, University Medical Center Ljubljana. He is a
professor of Human Genetics at the Medical faculty in Ljubljana and visiting professor at the Medical
faculties in Beograd, Rijeka and Osijek. He is board member and past president of the European Society
of Human Genetics and Chair of the Professional Committee of the Slovenian Association for Medical
Genetics. His research interests are discovering new genes and mechanisms of human disorders and
implementing novel genomic technologies in rare diseases, public health and personalized medicine in
health systems.

Title / Abstract:
MATURITY LEVEL OF NATIONAL GENOMIC SYSTEMS
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Prof. Olivera Miljanovi¢, MD, PhD

Centre for Genomic Medicine and Immunology,
Clinical Centre of Montenegro, Podgorica, Montenegro
Faculty of Medicine - University of Montenegro,
Podgorica, Montenegro

E-mail: oliveram@ucg.ac.me

Olivera Miljanovi¢, MD, PhD, pediatritian, clinical
geneticist, is full professor in pediatrics, medical and clinical
genetics, bioethics and biomedicine at the Medical Faculty
University of Montenegro. At the same institution she serves as
the head of the Center for Scientific Research, and the president
of the Committee for Medical Ethics and Bioethics. She was the
Vice-dean for educational affairs (2013 — 2018).

Professor Miljanovic is a head of the Center for Genomic medicine and Immunology at Clinical
Center of Montenegro, which is founded upon her leadership in 2000. She was director of the Clinical
Center of Montenegro and director of the Institute for Children's Diseases Clinical Center of
Montenegro. Her main current professional and research interest includes identifying the genomic
contribution to the development of congenital anomalies and neurodevelopmental disorders in children.

She is a member of the Medical Research Committee of the Montenegrin Academy of Sciences
and Arts, the International Teachers' Forum (IFT) of the UNESCO Chair in Bioethics, the Bioethics
Committee of the Council of Europe, the Council of the Association of Preventive Pediatrics of
Montenegro, the MC board of COST — MINDDS Action, the Advisory Board of STREAMLINE project,
Horizon (2022-2025); partner in PharmGenHUB project, Horizon (2022-2025).

She is the author of over 150 articles in indexed journals, chapters in monographs, a handbook,
published keynote lectures and presentations at international conferences. She is the editor-in-chief of
Medical Essays and a member of the editorial board of Medical Data.

Professor Miljanovi¢ received her undergraduate, academic, and specialist education at the
Universities of Belgrade and Zagreb.

Title / Abstract:
THE CONTRIBUTION OF GENOMIC DIAGNOSTICS TO THE ELUCIDATION OF
NEURODEVELOPMENTAL DISORDERS

Neurodevelopmental disorders (NDDs) affect more than 3% of children worldwide, with only
~30% of cases attributable to known genetic risk, making them an issue of public concern. This highly
heterogeneous group of early-onset neurological disorders includes autism spectrum disorders (ASD),
intellectual disabilities (ID), attention deficit hyper—activity disorder, language disorders and epileptic
encephalopathies.

Over the past decade, significant scientific progress in the research of synaptic functions,
transcriptional and epigenetic regulation, as well as the design of monogenic, oligogenic, polygenic and
omnigenic models has enabled a better understanding of NDDs" genetic architecture.

A recognizable genetic etiology has been identified in 15-53% of NDDs, depending on the
specific presentation and test used. Mutations in over 1000 risk genes have been discovered by whole-
exome/genome sequencing, as the underlying mechanism for NDDs. Rare genetic mutations (de novo
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and inherited) in autosomal or X-linked mental retardation genes are causative in ~11% of simplex ASD
cases, with FMR1 gene identified as one of the most common monogenic causes of ID and ASD in male
patients. Rare CNVs and mutations were identified in 3% of patients with idiopathic epilepsy and
epileptic encephalopathies.

This lecture will discuss the role of advanced genetic diagnostics in determining the etiology
of NDDs, as a prerequisite for early therapeutic interventions, along with a review of our patients with
NDDs and the interpretation of their genetic testing results in a clinical context.
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Prof. Dragan Primorac, MD, PhD

Department of Biochemistry & Molecular Biology, The
Pennsylvania State University, State College,
Pennsylvania, USA

The Henry C. Lee College of Criminal Justice and
Forensic Sciences, University of New Haven, West
Haven, Connecticut, USA

School of Medicine, University of Split, Split, Croatia
Medical School, University of Rijeka, Rijeka, Croatia
School of Medicine, Josip Juraj Strossmayer University
of Osijek, Osijek, Croatia

SANA Kliniken Oberfranken, Coburg, German

E-mail: draganprimorac2@gmail.com

Professor Dragan Primorac, M.D., Ph.D., is a
pediatrician, geneticist, and forensic expert witness. According to
one of the leading world publishers, Elsevier BV, Prof. Primorac
has been on the list of the top 2% of world scientists for career-
long and single-year impact for the last four years. He became the
first recipient of the title "Global Penn State University Ambassador" since the University was
established in 1855. Currently, he serves as a professor at Eberly College of Science, The Pennsylvania
State University, and the University of New Haven in the United States, as well as at medical schools
in Split, Rijeka, and Osijek, and REGIOMED Medical School in Germany. He has authored nearly three
hundred scientific papers, abstracts, and thirty books or book chapters. Prof. Primorac has been invited
to give lectures at 150 conferences worldwide. His work has been published in the most cited journals,
including Science and Nature. So far, his papers have been cited 10,200 times (Google Scholar).

In the early '90s, with colleagues from the USA, he pioneered DNA identification of skeletal
human remains found in mass graves. During the same period, his group from UConn described the
molecular mechanism of Osteogenesis Imperfecta Type | caused by splicing mutations at the donor (5")
site. In 2000, as a member of an international consortium, he published a Science paper describing a
genetic perspective of human history in Europe, analyzing 22 binary markers of the non-recombining Y
chromosome. In 2017, he authored a Nature paper describing the early and largely extinct expansion of
anatomically modern humans (AMHS) out of Africa by analyzing human genomes from 148 populations
worldwide. In 2017, his research team, for the first time, showed (by using delayed contrast-enhanced
MRI of cartilage (lGEMRIC)) the molecular impact of micro-fragmented adipose tissue containing
MSCs on hyaline cartilage regeneration. As one of the pioneers in the field, Prof. Primorac currently
applies the personalized medicine paradigm (pharmacogenomics, whole genome sequencing,
mesenchymal stem cell treatment, etc.) in routine clinical practice.

In 1997, Prof. Primorac co-founded The International Society of Applied Biological Sciences.
So far, more than 6,000 scientists and 700 invited speakers (including ten Nobel laureates) from 75
countries have participated in ISABS conferences held every two years in Croatia in partnership with
Mayo Clinic. He founded the "Nobel Spirit".

Prof. Primorac currently serves on the Executive Committee of the International Consortium for
Personalized Medicine (IC PerMEd), established by the European Commission. He is also the President
of the International Regenerative Medicine Experts Society (IARMES), the Croatian Society for Human
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Genetics, the Croatian Society for (Precision) Personalized Medicine, and he is a member of the Croatian
Prime Minister's Scientific Committee. In 2011, he founded St. Catherine Specialty Hospital, the
European center of excellence in personalized medicine. Prof. Primorac has received more than 30
domestic and international awards.

Title / Abstract:
A NEW ERA OF Al AND WHOLE GENOME SEQUENCING (WGS) FOR CANCER
DIAGNOSIS AND TREATMENT STRATEGIES
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Assoc. Prof. Merita Xhetani, MD, PhD

Department of Biology, Faculty of Natural Sciences,
University of Tirana, Albania

Centre of Molecular Diagnostics and Genetic Research,
University Hospital Obstetrics-Gynecologic "Mbetéresha
Geraldiné" , Tirana, Albania

Academy of Science of Albania, Tirana, Albania

E-mail: merita.xhetani@unitir.edu.al

Dr. Merita Xhetani is Associate Professor, member of University of Tirana, and Head of the
Center for Molecular Diagnostics and Genetic Research, University Hospital Obstetrics and Gynecology
“Queen Geraldine”.

She leads a research working group affiliated with the Academy of Sciences, dedicated to
studying biomarkers associated with rare genetic diseases.

Recently, she founded a high-complexity laboratory dedicated to advanced genomic testing,
particularly exploring genetic factors linked to recurrent pregnancy loss through the application of
genomic techniques. In addition to her research, Prof. Xhetani actively provides genetic counseling,
supporting patients and their families in understanding and managing genetic conditions.

In addition to her academic engagement, Prof. Xhetani serves as the President of the Albanian
Society of Human Molecular Genetics (ASHMG), playing a key role in promoting and developing
genetics in Albania.

Title / Abstract:
RECURRENT PREGNANCY LOSS AND GENETICS: EXPLORING THE GENETIC
FACTORS BEHIND PREGNANCY COMPLICATIONS

Recurrent pregnancy loss (RPL), commonly defined as the occurrence of two or more
consecutive miscarriages, is a multifactorial condition that affects 5-10% of couples of reproductive age.
Genetic abnormalities, particularly chromosomal aneuploidies, represent one of the leading causes of
early miscarriage, yet their frequency and patterns remain strongly influenced by maternal age and other
biological factors. Pregnancy loss in the first trimester (<12 weeks) is a frequent and distressing
complication, with genetic abnormalities playing a central role in its pathogenesis. In this study, we
examined uncontaminated early pregnancy loss specimens to determine the frequency and spectrum of
fetal chromosomal abnormalities and associated genetic factors.

During this talk, our findings and data will be shared to demonstrate that chromosomal
aneuploidies are the leading contributors to early pregnancy loss, with a clear age-related increase in
frequency, particularly for trisomies. The co-occurrence of mutations in coagulation, immune, and
developmental pathways underscores the multifactorial etiology of miscarriage and highlights the
importance of integrated genetic testing for risk assessment, counseling, and potential preventive
strategies. While chromosomal aneuploidies remain the leading cause of early and recurrent pregnancy
loss, our findings also highlight the importance of non-chromosomal biomarkers in understanding and
managing this condition. The incorporation of additional biomarkers, such as those related to
inflammation, vascular function, and metabolic regulation, may improve risk stratification and provide
earlier, more personalized interventions for affected women. This broader perspective underscores the
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need for integrated multi-omics approaches in both research and clinical practice, paving the way for
novel diagnostic tools and potential therapeutic strategies to reduce the burden of pregnancy loss.
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Prof. Florin Burada, MD, PhD

Human Genomics Laboratory, University of
Medicine and Pharmacy of Craiova, Craiova,
Romania

Regional Centre of Medical Genetics Dolj,
Emergency Clinical County Hospital Craiova,
Craiova, Romania

E-mail: buradaflorin@gmail.com

Professor Florin Burada is Head of the Department of Medical Genetics at the University of
Medicine and Pharmacy of Craiova and Coordinator of the Regional Centre for Medical Genetics Dolj
(RCGM Dolj), Romania. In 2023, Dr. Florin Burada was elected President of the Romanian Society of
Medical Genetics (RSMG). He has extensive experience in cytogenetic and molecular genetic testing,
including conventional karyotyping, real-time PCR, QF-PCR, MLPA, array CGH, and sequencing. His
main areas of interest include prenatal screening and diagnosis, genetics of infertility, chromosomal
disorders, and congenital anomalies.

Title / Abstract:
ENHANCING PRENATAL DIAGNOSIS OF FETAL CONGENITAL ANOMALIES
THROUGH NEXT-GENERATION SEQUENCING

Florin Burada!?, Cristina Comanescu®, Razvan Plesea'?, Andreea lordache!?, Mihai Cucu’?, loana Streata!?, Madalina Barbu?,
Dominic lliescu®, Alexandru Comanescu?®

Fetal structural anomalies are identified in about 3-4% of pregnancies. Chromosomal
microarray (CMA) is recommended for prenatal diagnosis in cases with one or more fetal structural
abnormalities identified by ultrasonography and it is used to detect aneuploidies and copy number
variations. In recent years, next-generation sequencing (NGS), especially exome sequencing (ES), is
being increasingly used to identify potential monogenic disease in prenatal setting. The diagnostic yield
depends on many factors including selection of cases by a multidisciplinary team, the type or number
of malformations, and whether trio analysis is performed. Although whole-genome sequencing (WGS)
has a higher diagnostic capability than ES due to its ability to detect pathogenic CNVs, as well as intronic
variants, repeat expansions or structural variants there are concerns related to the cost-effectiveness of
WGS and the interpretation of findings. We present several cases with fetal structural abnormalities
detected by ultrasonography referred to our centre. The genetic testing was performed after genetic
counseling, including CMA and either targeted gene panels or ES from amniotic fluid or fetal tissue
samples. CMA results were normal in all cases, while NGS identified variants associated with autosomal
recessive disorders. Our findings support the use of NGS in cases with nondiagnostic CMA and highlight
the importance of offering expanded carrier screening to all couples planning a pregnancy.

L Human Genomics Laboratory, University of Medicine and Pharmacy of Craiova, Craiova, Romania
2 Regional Centre of Medical Genetics Dolj, Emergency Clinical County Hospital Craiova, Craiova, Romania
3 Department of Obstetrics and Gynecology, Emergency Clinical County Hospital Craiova, Craiova, Romania
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Prof. Attila Patocs, MD, PhD

Department of Molecular Genetics and Clinical Laboratory,
National Institute of Oncology, Budapest, Hungary
E-mail: patocs.attila@semmelweis.hu

Currently he is Head of Department of Molecular Genetics
and Clinical Laboratory at National Institute of Oncology and Head
of HUN REN Oncogenomics Research Group. Formerly, he was
Head of Endocrine Genetics Laboratory at Semmelweis University
and Head of MTA-SE “Momentum” Hereditary Endocrine Tumors
Research Group as well. His research activities engage in various
topics such as: genetic background of endocrine tumors, glucocorticoid resistance and hereditary breast
and ovarian cancer. Furthermore, mitochondrial tumor suppressor genes and their roles in the
pathogenesis of tumors and the role of microRNAs in the pathogenesis of pituitary and adrenal tumors.

Prof. Attila PATOCS graduated in General Medicine (MD) from Semmelweis University in
Hungary. Afterwards, he earned a degree as a biological engineer (MSC) from the Technical University
of Budapest. Later on, he completed his PhD at Semmelweis University Doctoral School, where he was
an associate professor between 2008-2019. Moreover, he spent 18 months in Genomic Medicine
Institute Cleveland Clinic, Lerner Research Institute as post-doctoral fellow. Additionally, he received
a Board Certification in Laboratory Medicine and Molecular Genetic Diagnostics and Clinical
Laboratory Genetics. He has won several merit awards from Semmelweis University, two Bolyai Janos
fellowship awards and in 2024 the Hungarian Academy Prize.

He has published over 260 scientific publications, with IF over 1000, and has over 7000
citations. At present, he holds leadership positions of two Hungarian Societies: Secretary of the
Hungarian Cancer Society, and president of Hungarian Society of Genetics and Genomics.

Moreover, he acts as Principal Investigator for four ongoing grants (Genomic Data
Infrastructure (GDI) project, Precision Cancer Medicine for all European Citizens (PCM4EU)
Hungarian Academy of Sciences, HUN-REN NIO-TTK-HCEMM Oncogenomics Research group;
National Tumorbiology Laboratory).

Title / Abstract:
ROLE OF CLINICAL AND LABORATORY GENETICISTS IN PRECISION
CANCER MEDICINE
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Prof. Savina Hadjidekova, MD,
PhD

Medical University of Sofia, Sofia, Bulgaria
E-mail: svhadjidekova@medfac.mu-sofia.bg

Prof. Dr. Savina Hadjidekova is Head of the
Department of Medical Genetics at Medical University of
Sofia. She is the Chair of the Board of the Bulgarian Society
of Human Genetics and Genomics, a member of the
European Society of Human Genetics, and a member of the Bulgarian Medical Association. Within the
academic community, she serves on the Faculty Council of the Faculty of Medicine at MU-Sofia and
the Academic Council of MU-Sofia. She is a genetic consultant at Nadezhda Hospital and heads the
Genetic Laboratory at the same institution. Under her leadership, Bulgaria witnessed a groundbreaking
advancement in 2008 with the introduction of preimplantation genetic testing for chromosomal and
monogenic diseases. Her commitment to scientific inquiry is demonstrated through her participation as
a leader or co-investigator in 20 scientific projects. Her research contributions include 113 original
publications and 285 citations in the Scopus database.

Title / Abstract:
PGT AND HEREDITARY BREAST CANCER - CAN AND SHOULD WE BREAK
THE CHAIN?

Background: Hereditary breast cancer, primarily associated with pathogenic variants in BRCAL
and BRCAZ2, poses a significant lifetime risk of breast and ovarian cancer. Preimplantation Genetic
Testing (PGT) offers an opportunity for at-risk individuals to prevent the transmission of these mutations
to their offspring through in vitro fertilization (IVF). The genetic testing process involved embryo
biopsy, targeted mutation analysis, and selection of embryos free from pathogenic variants.

PGT demonstrated high accuracy in detecting pathogenic variants, with unaffected embryos
available for transfer in approximately 50-70% of cases. Psychological benefits included reduced
anxiety regarding hereditary cancer risk in offspring.

While PGT allows families to reduce the transmission of cancer predisposition genes, challenges
include the emotional burden of 1VF, the ethical debates surrounding genetic selection and the need for
comprehensive genetic counseling

Conclusion: PGT for hereditary breast cancer provides an effective reproductive option for
mutation carriers seeking to reduce cancer predisposition in future generations. While the procedure
offers significant benefits, comprehensive genetic counseling remains essential to address medical,
ethical, and emotional considerations.
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Prof. Taha Bahsi, MD, PhD

Genetics Department, Memorial Healthcare Group,
Istanbul, Turkey
E-mail: tahabahsi@yahoo.com

Prof. Bahsi serves as the Director of the Genetics
Department at Memorial Healthcare Group, one of the largest
chain health groups in Tiirkiye. He is also the President of the
Turkish Medical Genetics Association. He also serves as a
founding member and vice president of the Turkish Hereditary Cancer Association. He has been
working on cancer genetics for about 10 years and is a member of the Turkish Ministry of Health Rare
Diseases Commission, TUSEB Biotechnology Institute and Cancer Institute scientific board. He
established the first genetic screening program in Tirkiye, the preconception and newborn SMA
screening laboratory. He has chaired many national and international scientific meetings.

Title / Abstract:
COMBATING RARE DISEASES - PRECONCEPTION AND NEWBORN
SCREENING PROGRAMS IN TURKEY
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Dirk Biskup, PhD

CeGaT, Tiibingen, Germany
E-mail: dirk.biskup@cegat.de

Dirk Biskup (PhD) co-founded the human diagnostics ;
company CeGaT GmbH with his wife, Saskia Biskup (MD, f 1;
PhD). CeGaT was among the first companies worldwide to i | w \
leverage  high-throughput  sequencing  (NGS) to ”
comprehensively identify genetic mutations causative for
various diseases, including cancer. For this pioneering work,
CeGaT received several awards. Today, CeGaT is fully owned by the founder family and ranks among
the largest sequencing and genetic diagnostics labs in Europe.

Dirk also founded Cenata GmbH, a leader in non-invasive prenatal testing in Germany, and
CAG GmbH (now Generatio GmbH), one of the country’s largest animal genetic testing laboratories.
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He currently also serves as managing director of the MVZ Tiibingen GmbH, an outpatient clinic
specializing in oncology and gastroenterology care.

Dirk is co-founder and managing director of cecava GmbH, actively driving the company’s
strategic development. cecava is dedicated to advancing cancer treatment with personalized and hence
more effective immunotherapies. A first phase I clinical trial addressing glioblastoma patients will start
in 2026.

Previously, Dirk held senior leadership roles at Bertelsmann AG, serving as Senior Director in
the M&A department, where he contributed to numerous company acquisitions. He also served as CFO
at Berryville Graphics, Bertelsmann’s largest U.S. printing facility, and as European CFO of AEG
Electric Tools, overseeing its European subsidiaries and holding companies as managing director.

He holds a Master’s degree and a PhD in Business Administration from the University of
Hamburg and the University of Bielefeld, Germany, respectively.

Title / Abstract:
ON THE WAY TO PERSONALIZED TUMOR VACCINES

Over the past decades, it has been shown that each tumor has unique properties and structures
(so-called neoepitopes) on its surface, distinguishing it from other tumors and healthy tissues. Hence, to
improve the effectiveness of current cancer therapies, more personalized treatment approaches are
required, individually directed against the novel neoepitope targets on the tumor.

Each tumor acquires novel mutations during its development, leading to alterations in the
sequence of proteins. Parts of such proteins (peptides) are presented on the tumor cell surface. If these
peptides carry tumor mutation-derived alterations (neoepitopes), they may be sensed as foreign by
immune cells (T cells). Upon recognition, these T cells can kill such tumor cells. Neoepitopes are not
only highly tumor-specific but also new to the immune system, making them highly immunogenic and,
therefore, ideal targets for cancer immunotherapies.

For immunization, the patient-individual set of tumor mutation-derived neoepitope-like
synthetical peptides is injected into the skin of the patient, triggering the immune system specifically.
This approach of personalized tumor vaccines has been applied to more than 800 patients. Results on
173 glioblastoma patients and 52 IDH1-mutant glioma patients have recently been published.
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In my talk | will elaborate on the original idea and the mode of action of personalized tumor
vaccines. | will present how these personalized tumor vaccines are manufactured and administered. And
I will present our findings with respect to median overall survival. And lastly, | will give an outlook on
a phase | GBM study we plan to start beginning of 2026.
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Prof. Paolo Gasparini, MD, PhD

University of Trieste, Trieste, Italy
IRCCS-Burlo Garofolo, Trieste, Italy
E-mail: paolo.gasparini@burlo.trieste. it

Prof. Paolo Gasparini got the degree in Medicine and
residencies in Haematology and Medical Genetics. He is
professor of Medical Genetics at the University of Trieste,
Head of Medical Genetics Service and Head of the
Department for Advanced Diagnostics and Clinical Trials at IRCCS Mother Child Hospital Burlo
Garofolo, in Trieste. He is member of the CAT (Committee for Advanced Therapies) and CHMP
(Committee Human Medicinal Products) of the European Medicine Agency (EMA) and current
President of the Italian Society of Human Genetics (SIGU). He has a longstanding experience in
studying genetic basis of inherited diseases as well genetics risk factors for complex traits and diseases,
in addition to genetics of senses, such as genetics of hearing loss, taste and food preferences, and their
implication on health status.

Title / Abstract:
DRUG REPURPOSING IN INHERITED DISEASES

Drug repurposing is the process of finding new therapeutic indications for existing drugs. It is a
solid alternative to traditional drug discovery and development being faster, less expensive and safer for
patients. It is estimated that de novo pharmaceutical studies take between 10 and 17 years to develop,
while drug repurposing can shorten the process to 3-to-8 years. Also, the overall drug-related risk is
reduced, as often repurposing candidates already have well-characterized safety and pharmacokinetic
profiles obtained from previous preclinical studies and clinical trials. The discovery of new indications
can nowadays largely benefit from in silico methods, as computational pharmacology, high-throughput
screening assays and artificial intelligence.

Drug repurposing could be the most successful strategy to find new treatments for Rare Diseases
(RDs). Due to limited understanding of the disease and the complexity of designing effective multi-step
trials for a small cohort of patients, development of novel orphan drugs can be challenging, resulting in
more than 95% of RDs lacking in licensed treatment. Most patients have only access to symptomatic or
palliative therapy, resulting in a substantial decrease in quality of life or early mortality. RDs affect up
to 300 million people worldwide being a relevant social and health problem. Some examples of drug
repurposing in inherited diseases will be here presented and discussed
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Marina Djurisi¢, PhD

The Institute for Health Care of Mother and Child of
Serbia "Dr. Vukan Cupié", Belgrade, Serbia

Section of Medical Genetics, Serbian Genetics Society
E-mail: marinadjurisicB@gmail.com

Marina DPurisi¢, molecular biologist and physiologist
with 30 years of work in the field of medical genetics. She is a
highly qualified and experienced geneticist with expertise in various laboratory methods and techniques.
Marina is the president of the Medical Genetics Section of the Serbian Genetics Society and for 10 years
has been the head of the Laboratory of Medical Genetics, The Institute for Health Care of Mother and
Child of Serbia Dr. Vukan Cupi¢, in Belgrade. In the laboratory, she is also responsible for monitoring
quality assurance/quality control indicators, training associates, and implementing laboratory practice
for students of the Faculty of Biology.

Title / Abstract:
WRITE ACCORDING TO THE RULES, READ BETWEEN THE LINES

Misinterpretation of genetic test results is a problem that has existed for a sometime, but has
been increasingly discussed in recent years. Problems can arise at different levels and in different
segments. Everyone in the line: laboratory geneticist - clinician — patient — can share responsibility of
misinterpretation of the test. It is important that the laboratory minimize the risk of misunderstanding.
It is possible by using appropriate guidelines and manuals, communicating with colleagues from other
laboratories, communicating with clinicians, participating in quality control schemes, actively writing
articles, instructions, lectures.
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Bart van der Sanden, PhD

Radboud University Medical Center, Nijmegen, The
Netherlands
E-mail: bart.vandersanden@radboudumc.nl

Bart van der Sanden is a postdoctoral researcher in
the Genomic Technologies research group of Prof. Alexander
Hoischen at Radboudumc in Nijmegen. He obtained his PhD
from Radboudumc, where he investigated hidden variants
and non-coding variation. In his postdoctoral research, he focuses on advancing genomic technologies
for rare disease diagnostics, with an emphasis on long-read sequencing and optical genome mapping.
Additionally, he is involved in the ERDERA project, which seeks to advance rare disease research in
Europe, including the integration of long-read technologies.

Title / Abstract:
LONG-READ SEQUENCING FOR RARE DISEASE RESEARCH AND
DIAGNOSTICS

PacBio HiFi long-read genome sequencing (IrGS) is now the most comprehensive technology
for germline rare disease genetic testing. IrGS simultaneously delivers accurate detection of all variant
classes including single nucleotide substitutions, indels, structural variants (SVs), copy humber variants
(CNVs), and short tandem repeats (STRS) in a single experiment. In addition, it enables accurate variant
phasing and direct methylation analysis.

Unlike short-read sequencing, IrGS identifies clinically relevant variants in even the most
complex genomic regions. Across 145 clinically relevant and technically challenging variants, HiFi
sequencing detects 93%, including repeat expansions and variants in homologous regions, and does so
robustly even at reduced coverage. This demonstrates that one platform is sufficient for capturing the
full spectrum of pathogenic variation.

HiFi genomes scale seamlessly into clinical practice. In 1,000 prospectively sequenced patients,
HiFi IrGS delivered 96.4% concordance with current multi test standard of care workflows while
providing additional or improved diagnoses in 3.4% of cases. Variants were missed only in two rare
instances of mosaicism or low coverage. Integrated methylation analysis directly complemented genetic
findings in additional patients. An IrGS-first approach streamlines workflows, shortens diagnostic
turnaround, and maintains manageable laboratory workload, making it superior to existing fragmented
pipelines.

Most critically, HiFi IrGS also resolves previously unsolved cases. In 100 neurodevelopmental
disorder trios unresolved by trio-based exome sequencing, HiFi genomes revealed pathogenic variants
in 7% and strong candidates in another 10%. These included indels, deep intronic splice mutations, SVs,
and STR expansions that were invisible to prior testing. By directly uncovering the full landscape of de
novo mutations, HiFi genomes achieve meaningful diagnostic uplift even in the most challenging
cohorts.

HiFi long-read sequencing has redefined rare disease genomics. It replaces the need for multiple
specialized assays, uncovers all classes of pathogenic variants, accelerates diagnostics, and provides
answers for previously unresolved patients. It is not a future prospect, it is the new standard.
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As part of ERDERA, a European initiative to advance rare disease research and diagnostics,
WP8 will extend access to long-read sequencing and complementary technologies to underrepresented
countries. By building local pipelines, training laboratories, and integrating approaches such as IrGS,
optical genome mapping and multi omics, WP8 will develop the most innovative diagnostic approach
for rare diseases. This will accelerate accurate diagnoses for patients and families across Europe and
ensure that the benefits of long-read sequencing are shared more equitably.
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Prof. Stephan Ossowski, PhD

Institute of Medical Genetics and Applied Genomics,
University of Tiibingen, Tiibingen, Germany
E-mail: Stephan.Ossowski@med.uni-tuebingen.de

Prof. Dr. Stephan Ossowski leads the Genome Informatics
Group at the University of Tiibingen. He obtained his PhD from the
Max Planck Institute for Developmental Biology (2006—2010), where
he developed novel next-generation sequencing (NGS) methods for
plant genome analysis. From 2010 to 2017, as a group leader at the
Centre for Genomic Regulation (CRG) in Barcelona, he expanded his research to human disease and
cancer genomics, pioneering the use of emerging long-read sequencing technologies. Since joining
Tiibingen in 2017, his group has focused on developing advanced NGS analysis methods and Al-driven
clinical decision support systems for rare disease and cancer diagnostics. Currently, the Ossowski Lab
is at the forefront of applying long-read whole-genome sequencing (LR-GS) in clinical research,
contributing to several European initiatives, including Genomes of Europe, Solve-RD, ERDERA,
IonGER, and ELRIN.

Title / Abstract:
AIl-ASSISTED GENOME DIAGNOSTICS WITH LONG READS

Reconstructing complex genomic regions such as segmental duplications, repeat expansions,
and structural variants remains challenging with short-read sequencing, often leaving disease-
causing variants undetected in rare disease cases. Nanopore long-read genome sequencing (LR-
GS) offers a powerful solution by resolving complex regions, revealing structural variants and
repeat expansions, enabling haplotype phasing, and integrating methylome analysis. To
accelerate its clinical adoption, we launched the European Long-Read Innovation Network
(ELRIN) to assess the diagnostic value of Nanopore sequencing, establish sustainable
workflows, and provide shared SOPs, bioinformatics tools, and training for genetic testing
laboratories.

While LR-GS improves variant detection, interpreting the resulting data remains a bottleneck.
Identifying causal variants in rare disease (RD) patients is time-intensive and requires expert
review. To address this, we developed aiDIVA, an Al-driven decision support platform that
integrates genomic and phenotypic data to prioritize causal variants. aiDIVA combines random
forest and evidence-based models with clinical metadata (e.g., HPO terms) to generate
pathogenicity scores, applies phenotype similarity matching, and uses large language models
to refine top candidates. A meta-Al model integrates all results into a final ranking.

In benchmarking with over 3,000 diagnostically solved RD cases from the University Clinics
Tiibingen, aiDIV A identified the correct causal variant among the top three candidates in 97%
of cases and provided interpretable explanations for each. Together, ELRIN and aiDIVA are
advancing rare disease diagnostics by merging long-read sequencing and artificial intelligence.
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Assist. Prof. Anja Kovanda, PhD

Clinical Institute of Genomic Medicine, University
Medical Centre Ljubljana, Ljubljana, Slovenia

Faculty of Medicine, University of Ljubljana, Ljubljana,
Slovenia

E-mail: anja.kovanda@Kkclj.si

Assist. Prof. Anja Kovanda, Ph.D., Clinical Laboratory
Geneticist

I'm working in diagnostics and research at the Clinical Institute of Genomic Medicine,
University Medical Centre Ljubljana, Slovenia, and in education at the Faculty of Medicine and the
Biotechnical Faculty, University of Ljubljana, Slovenia.

The main focus of my work are rare diseases and prenatal/preventive genetics, optical genome
mapping (OGM), long-read sequencing (LRS), solving hard-to-amplify regions with PCR, special DNA
and RNA structures and mutations, expansion disorders, FSHD, Parkinson's disease, microbiology,
virology, infection-related cancers, host-pathogen interactions, drug resistance, and evolution.

Title / Abstract:
STRUCTURAL VARIANTS IN RARE-DISEASE

Structural genetic variants may range in size from a few bases to several Mb pairs and come in
many different types, such as duplications, amplifications, and deletions that represent copy number
variants, as well as insertions, balanced translocations, and inversions that appear copy humber neutral.
SV are increasingly found as causative variants in rare-disease, however, many remain potentially
undetected using the current routine technologies such as microarrays and short-read sequencing.
Optical genome mapping (OGM) is based on image acquisition of single, labeled, high-molecular-
weight DNA molecules and their assembly and comparison with the genomic reference. By using OGM
we can detect structural genomic variants such as translocations, inversions, insertions, deletions,
duplications, and complex structural rearrangements in many size ranges. We aim to present the four
years of experience with OGM at the Clinical Institute of Genomic Medicine, University Medical Centre
Ljubljana, Slovenia. In rare disease patients in whom the cause could not be identified using other
methods, OGM helped us identify causative large inversions, insertions/pathogenic expansions, small
one or two-exon deletions that may be missed by exome sequencing, etc. In addition to showing the
advantages of this technology, we aim to also highlighting the remaining technical limitations as well
as the complexity of diagnostic results in rare disease cases.
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Assist. Prof. Ljubica Odak, MD, PhD

Children's Hospital Zagreb, School of Medicine,
University of Zagreb, Zagreb, Croatia

Scientific Centre of Excellence for Reproductive and
Regenerative Medicine (CERRM), University of Zagreb
School of Medicine, Zagreb, Croatia

European Reference Network - Intellectual disability,
Tele Health, Autism and Congenital Anomalies (ERN-
ITHACA), Zagreb, Croatia

E-mail: ljubica.odak7@gmail.com

Assistant Professor Ljubica Odak, MD,PhD is a pediatrician and Head of Department of
Medical and Laboratory Genetics, Endocrinology and Diabetology with daily care unit at Children's
Hospital Zagreb. She graduated at Zagreb University School of Medicine, where she also received her
PhD degree. Dr. Odak has a long-term clinical experience in medical genetics. In 2023, elected as an
assistant professor at University of Zagreb, Faculty of Education and Rehabilitation Sciences.

From the beginning of her career, she is actively participating in research projects and trainings
dedicated to medical genetics. Her main clinical and research interests are genetics of
neurodevelopmental disorders, epidemiological and genetic aspects of congenital anomalies and genetic
syndromes, connective tissue disorders, implementation and application of genetic testing methods in
clinical practice. She is an author/co-author of more than 40 research articles in indexed journals
(Current Contents/PubMed) and more than 80 congress abstracts and a reviewer in several journals. She
is a Secretary General of the Croatian Society of Human Genetics.

Sheis actively involved in university medical genetics teaching at the Zagreb University School
of Medicine. She is a member of the Committee for the implementation of medical genetics specialists
training in Croatia of the Ministry of Health and official UEMSA-e delegate for Medical Genetics
Section.

Dr. Odak is involved in activities of Zagreb EUROCAT registry of congenital anomalies,
initially as an associate for data collection and analysis and since 2023 as a registry leader. She is a
Children’s Hospital Zagreb coordinator for ERN-ITHACA network.

Title / Abstract:
CHROMATIN REMODELING DISORDERS - CHALLENGING PATHTO
DIAGNOSIS AND MANAGEMENT

Purpose: Mutations in chromatin remodeling genes are a significant cause of complex
neurodevelopmental disorders with overlapping clinical features and a heterogeneous genetic basis. The
aim of this study is to evaluate diagnostic approach in patients whose clinical features and genetic testing
results were suggestive of chromatin remodeling disorders (CRDs).

Method: We retrospectively analyzed clinical and molecular genetic data from 49 patients with
suspected CRDs. Clinical evaluation included clinical examination and description of clinical features
using specific Human Phenotype Ontology terms. In parallel, previously obtained genomic data were
reviewed: exome sequencing (ES) using NextSeq Illumina and chromosomal microarray (CMA) using
Agilent 60K oligonucleotide. Variants were classified according to the ACMG/AMP guidelines. Variant
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interpretation utilized databases and tools including the DECIPHER, ClinVar, PubMed, VarSome,
OMIM and UCSC Genome Browser.

Results: In 31 out of 49 patients, ES confirmed a CRD diagnosis; in 29 at initial evaluation,
two after reevaluation. Seven patients had previously undescribed de novo pathogenic/likely pathogenic
variants in CRD-related genes. Additionally, three patients had chromosomal microdeletions
encompassing CRD genes. Variants of uncertain significance were initially reported in 15 patients; six
of these were reclassified as likely benign/benign upon reevaluation.

Conclusion: Our study emphasizes integrated clinical and molecular approach in diagnosing
CRDs. Periodic reevaluation of genomic data enhances variant classification and contributes to precise
diagnoses. Notably, this patient cohort enriched the mutational spectrum by identifying several
previously undescribed de novo pathogenic/ likely pathogenic variants in CRD-related genes. High
percentage of inconclusive data requires use of additional genetic testing methods and expertise.
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Ivana Babié Bozovié, MD, PhD

Clinical Institute of Genomic Medicine, University Medical Center
Ljubljana, Ljubljana, Slovenia
E-mail: ivana.babic.bozovic@kclj.si

Ivana Babi¢ Bozovi¢, MD, PhD is a clinical geneticist at the Clinical
Institute of Genomic Medicine, University Medical Centre Ljubljana in
Slovenia and an Assistant Professor at the Department of Biology and
Medical Genetics at the University of Rijeka. She is the Head of Slovenian
national Hub for European Reference Network and a member of the Slovene
Association of Medical Genetics Board. Her work is dedicated to clinical
evaluation, diagnosis, research and education in the field of rare diseases.
Within institutional cross-border collaboration, she is also working as
clinical geneticist at the Clinical Hospital Centre Rijeka in Croatia, mainly focused on building genomic
services for clinical needs.

Title / Abstract:
THE IMPORTANCE OF EUROPEAN REFERENCE NETWORK IN RARE DISEASE
DIAGNOSIS AND MANAGEMENT: SLOVENIA’S EXPERIENCE

Ivana Babi¢ Bozovié, Luca Lovrec¢ié, Borut Peterlin

European Reference Networks (ERNS) are cross-border virtual platforms connecting European
Union (EU) healthcare providers (HP) to improve care for patients with rare and complex diseases.
Currently 24 ERNs operate across EU addressing the challenges posed by low prevalence, the limited
knowledge and treatment options of rare diseases (RD), whereas over 70% of those are of genetic origin.
The complex clinical presentation of RD demands highest level of expertise and multidisciplinary
approach, involving several medical specialists, which are experts in their field yet commonly unaware
of RD complexities. Therefore, the clinical geneticists are in position to play the central role for RD
patients management within the ERNs as they are well aware of RD presentation.

Slovenian healthcare institutions have successfully joined ERNs, and formed the ERN hub for
coordination of activities within ERNs, reflecting strong national commitment and expertise. This
enabled exchange of knowledge and expertise with specialists across Europe on specific diagnostics and
therapeutic options, trough virtual case discussions and cross-border expert panels. ERNSs facilitate the
establishment of clinical practice guidelines, standardization of treatment, ensuring uniformed,
evidence-based care for patient across EU. Data sharing, collaborative research and educational
activities, enhance the skills and knowledge of healthcare professionals involved in the care of patients
with RD, particularly in the field of clinical genetics.

As platforms for clinical excellence, innovation, and collaboration, ERNs represent a strategic
opportunity for healthcare professionals and their patients with RD, whereas the clinical geneticists are
in position to play the central role, particularly in small healthcare systems like Slovenia.

Clinical Institute of Genomic Medicine, University Medical Center Ljubljana, Ljubljana, Slovenia
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Assoc. Prof. Nevenka Kregar
Velikonja, PhD

Faculty of Health Sciences, University of Novo mesto,
Novo mesto, Slovenia
E-mail: nevenka.kregar-velikonja@uni-nm.si

Assoc. Prof. Nevenka Kregar Velikonja is a molecular and
cell biologist. She began her postgraduate research at the
Department of Medical Genetics of the Gynecology Clinic at University Medical Centre Ljubljana, the
predecessor of today’s Clinical Institute of Genomic Medicine. Her early work focused on diseases
caused by trinucleotide repeat sequences, an area that has significantly contributed to the understanding
of genetic mechanisms underlying rare disorders.

Currently, she is Dean of the Faculty of Health Sciences at the University of Novo mesto. Within
her academic and professional career, she has been dedicated to fostering the academic and professional
development of future healthcare professionals in the field of genomics. In this role, she actively
promotes the integration of molecular biology and genomics into healthcare education and practice,
bridging the gap between advanced scientific knowledge and clinical application.

She has also coordinated the development of the Genomic Counselling Training Programme,
designed specifically for graduate nurses and other healthcare professionals. This program equips
participants with the knowledge and skills necessary to understand, interpret, and communicate genomic
information in clinical settings.

Title / Abstract:
COMPETENCES OF HEALTH PROFESSIONALS IN GENOMIC COUNSELLING

With the advent of widespread whole genome sequencing, personalized medicine, prenatal
screenings, and predictive health technologies, genomic counseling has rapidly evolved into a
mainstream healthcare discipline. As genetic insights increasingly influence clinical decisions—from
oncology to cardiology and rare disease management—the demand for well-trained genomic counselors
is growing globally. It also requires improvement of genetic literacy of healthcare workers on all levels
of health care system.

Recognizing this, Slovenia launched a dedicated continuous education program "Genomic
Informing" to equip healthcare workers with specialized skills for participating in multidisciplinary team
dealing with patients that undergo genomic diagnostics and counceling.

To date, two generations of participants finished the programe. Programe evaluation shows that
participants express high satisfaction rate. All prescribed programe competences are rated over 4 on
scale 1-5, in terms of importance as well as gaining of the competences during programme. The highest
rated competence is ‘awareness of the need to improve, complement, deepen and update their own
professional knowledge', which is essential for health professional to keep in touch with the rapidly
advancing field of genomic medicine.
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Assoc. Prof. Luca Lovrecié, MD,
PhD

Clinical Institute of Genomic Medicine, University
Medical Centre Ljubljana, Ljubljana, Slovenia
Faculty of Medicine, University of Ljubljana,
Ljubljana, Slovenia

E-mail: luca.lovrecic@kclj.si

| first realized | wanted to become a human geneticist
after a high school lecture on the genetics of bean colors - a moment that became my lifelong spark.
This passion led me to study medicine and biology, dedicating my professional life to clinical evaluation,
diagnostics, and research in the field of rare diseases. Motivated by this interest, | completed training in
both clinical genetics and laboratory medical genetics. Today, | work with patients while also leading
diagnostic laboratories at the Clinical Institute of Genomic Medicine, UMC Ljubljana, and my daily
motivation comes from delivering the highest standards of care and best practice in the field of rare
disease genomics.

In addition to my clinical and laboratory work, | serve on several national and international
advisory boards, coordinate Orpha.net at the national level, and had the honor of serving as president of
the Slovene Association of Medical Genetics.

I am currently an Associate Professor of Human Genetics at the Faculty of Medicine, University
of Ljubljana, and mentor geneticists in training and young researchers. Guiding and empowering the
next generation of geneticists is both my greatest responsibility and meaningful privilege, and it
continues to shape the purpose of my professional life.

Title / Abstract:
PRENATAL GENOMIC TESTING - CURRENT POSITION AND FUTURE
DIRECTIONS

Prenatal genetic diagnostics is celebrating 65 years this year with the first documented and
published amniocentesis performed due to the increased risk of genetic disease in the fetus in 1960. The
constantly evolving field of medical genetics and genomics is the reflection of both technological and
bioinformatic advances, as well as the availability of population-scale national and international
genomic databases, joining normal and pathological variation. Genetic testing methods with the
potential to identify different types of pathological genetic changes have been constantly emerging and
the approaches to fetal cells acquisition are moving from invasive testing with increased risk for
pregnancy loss towards the ability to detect fetal DNA changes in maternal blood.

With the overarching aim to have a »one-size-fits-all« test with the results within a few days,
prenatal genome-wide testing has its own challenges. Despite becoming technically possible with the
rapid whole-genome sequencing and sophisticated bioinformatics, there are still significant scientific,
logistical, and ethical dilemmas. Professional societies guidelines and recommendations determine the
minimal requirements that should be provided in the routine daily prenatal genetic diagnostics. Yet, we
all too often face a situation where technological advances and knowledge overtake and set boundaries
not only in research settings but also in routine prenatal genetic diagnostics.

The obvious challenges in prenatal setting are time pressure to reach final results, the incidental
findings in the parents and/or fetus, the variants of unknown significance, and ad-hoc multidisciplinary
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team formation, depending on the indication for testing in the first place. Another important issue that
needs to be addressed and accounted for is the evolving US-detectable fetal phenotype and the need of
urgent gene panel adaptation and data re-analysis during ongoing pregnancy.

While exome and genome sequencing are powerful and are being implemented as a diagnostic
test in the routine use for fetuses with congenital anomalies, testing of all pregnancies cannot currently
be supported due to the lack of validation and knowledge about its benefits and pitfalls.
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Jelena Paji¢, PhD

Laboratory for Biodosimetry and Cytogenetics, Serbian
Institute of Occupational Health "Dr. Dragomir Karajovi¢",
Belgrade, Serbia

E-mail: jejapajic@gmail.com

Jelena Paji¢, doctor of medical sciences, research associate
in genetics, with 20 years of work in medical practice. She works in
the Laboratory for Biodosimetry and Cytogenetics in the Serbian
Institute of Occupational Health "Dr. Dragomir Karajovi¢", accredited by the national accreditation
body for in vitro cytogenetic tests of human blood. She is skilled in diagnostics of abnormalities of
genetic material under the influence of ionizing radiation at the cytogenetic level (Dicentric test and
cytokinesis block micronucleus test). Since 2014, she’s been the head of the Center for Radiation
Protection. She did her PhD (Faculty of Medicine, University of Belgrade) in the field of molecular
medicine and the Post Master program-specialist studies “Human genetics” (Faculty of Biology,
University of Belgrade) in the field of genotoxicology. In addition to the Society of Geneticists of Serbia,
she is also a member of the Society for Radiation Protection of Serbia and Montenegro, as well as a
permanent member of the European Radiation Dosimetry Group and the BioDoseNet Group of the
World Health Organization.

Title / Abstract:
FOETAL RADIATION RISK. ROLE OF GENETICISTS IN BIODOSIMETRY
SERVICE AND GENETIC COUNSELLING

Foetal radiation risk is subject of special interest in radiation protection. It refers to a few scenarios of
exposure during pregnancy (planned, accidental, occupational) and exposures of woman of reproductive
capacity. Foetal radiation risk includes deterministic effects, such as miscarriage, growth restriction, and
malformations (above a dose threshold), and stochastic effects, such as childhood cancer (with a
probability that increases with dose) or genetic risks.

Factors influencing risks are gestational age: Risks are highest during organogenesis (weeks 2-7) and
the first trimester and decrease during the second and third trimesters and radiation dose: Risk increases
with higher radiation doses.

Thousands of pregnant women are exposed to ionizing radiation each year.

An appropriate risk evaluation should be made in order to avoid probably unnecessary termination of
pregnancies

The justification principle of radiation protection should always be based upon individual circumstances
for both decision: to expose pregnant woman and to advise termination of the pregnancy after the
exposure.
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E-mail: petar.brlek@svkatarina.hr

Dr. Petar Brlek is a physician, inventor (patent holder),
and the founder and president of the Youth Section of the
Croatian Society for Human Genetics. He is also a member of the
European Society of Human Genetics (ESHG) and the
International Society for Applied Biological Sciences (ISABS).
He received Croatia’s national “Oscar of Knowledge” award for academic excellence and the Rector’s
Award (2020) for his bioinformatics research on genetic and molecular alterations in the EGFR-PI3K-
AKT-mTOR signaling pathway in diffuse brain gliomas.

Dr. Brlek graduated with honors from the University of Zagreb School of Medicine in 2021 and
joined the Center of Excellence for Personalized Medicine at St. Catherine Specialty Hospital, where
from 2023 to 2025 he coordinated a landmark clinical study integrating artificial intelligence and whole-
genome sequencing in personalized medicine. In 2022 and 2023, he advanced his expertise through
training at leading international genetic laboratories in whole-genome sequencing under the mentorship
of world-renowned experts.

At the invitation of the Centers of Excellence, the Croatian Pediatric Society, and the Croatian
Academy of Medical Sciences, he has delivered numerous invited lectures on the clinical application of
whole-genome sequencing in oncology, pediatrics, and personalized medicine. In November 2023, he
was appointed the first medical genetics resident in the history of Croatia, marking a milestone in the
nation’s healthcare system.

In addition to his clinical work, Dr. Brlek has been actively engaged in applying artificial
intelligence to personalized medicine, a field in which he has delivered numerous lectures nationally
and internationally. In 2025, he became the patent holder of an innovative Al model that harnesses
whole-genome sequencing data to predict the risk of multifactorial diseases and guide personalized
treatment strategies.

Title / Abstract:

ONCOORIGIN: THE FUTURE OF PRECISION ONCOLOGY THROUGH
INTEGRATION OF MACHINE LEARNING AND TUMOR GENOMICS FOR
IDENTIFYING PRIMARY TUMOR SITE

Cancers of unknown primary (CUPs) account for approximately 3-5% of all malignancies and
represent one of the greatest diagnostic and therapeutic challenges in oncology. Despite advances in
imaging and histopathology, determining the tissue of origin often remains inconclusive, limiting
therapeutic decision-making.

In this presentation, we will introduce OncoOrigin, a machine learning (ML) model we
developed to predict the primary site of malighancy using tumor genomic and transcriptomic data. The
model was trained on more than 20,000 tumor samples from the cBioPortal database, integrating somatic
variant data from over 600 cancer-associated genes, together with clinical parameters such as patient
age and sex. The XGBoostClassifier-based model demonstrated excellent predictive performance,
achieving a top-2 accuracy of 0.91 and an ROC-AUC of 0.97, outperforming other tested approaches.
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To support clinical implementation, we developed a graphical user interface (GUI) that allows clinicians
to upload sequencing results and receive interpretable predictions of the most probable primary site,
along with visualization of gene-level feature importance.

By integrating machine learning and tumor genomics, OncoOrigin bridges computational
modeling with real-world oncology practice. This approach illustrates the emerging role of Al in
precision oncology, providing valuable decision support in CUP diagnostics and expanding
opportunities for personalized cancer care.
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Henriett Butz, MD, PhD

HUN-REN-ONKOL-TTK-HCEMM Oncogenomics
Research Group, National Institute of Onclogoy,
Budapest, Hungary

E-mail: butz.henriett@oncol.hu

Dr. Henriett Butz, MD, PhD works as a clinical
geneticist and molecular diagnostics specialist with extensive
expertise in hereditary cancer syndromes and tumorigenesis. She
earned her medical degree and PhD in Clinical Medical Sciences from Semmelweis University, where
she later specialized in medical laboratory diagnostics, molecular genetic diagnostics, and clinical
genetics. She completed post-doctoral training in the The Keenan Research Centre for Biomedical
Science of St. Michael's Hospital, Toronto, and in the Department of Laboratory Medicine and
Pathobiology, University of Toronto.

Dr. Butz currently serves as the head of the Biobank Centre for Oncology at the National
Institute of Oncology and is a chief physician in clinical genetics and molecular genetic diagnostics. She
is also a senior research fellow at the Oncogenomics Research Group (HUN-REN) and a principal
investigator at Semmelweis University’s Department of Laboratory Medicine. Her research focuses on
genetic and epigenetic mechanisms in cancer, the role of non-coding RNAs, and translational
applications of next-generation sequencing.

Through her research, teaching, and clinical contributions, Dr. Butz continues to advance
precision oncology, bridging molecular research with patient care.

Title / Abstract:
CHALLENGING INTERPRETATION OF GERMLINE VARIANTS IN
HEREDITARY BREAST AND OVARIAN CANCER

Hereditary breast and ovarian cancers account for ~5-10% of breast cancer cases. With
expanding therapeutic indications and next-generation sequencing, germline testing is offered to more
patients, yet gene panels vary widely and interpretation remains challenging.

We aim to (i) summarise which genes should be tested and in which patients, and (ii) highlight
major challenges in genetic testing.

Applying evidence-based criteria and restricting analysis to seven genes with proven impact on
cancer-specific mortality improves diagnostic yield and reduces the burden of variants of uncertain
significance (VUS). Broader panels raise VUS rates, increasing stress for patients and clinicians without
clear benefit.

Real-world data show that up to 35% of germline variants are missed by tumour sequencing,
while some tumour-detected variants are absent in the germline. As therapy eligibility (e.g., PARP
inhibitors), surveillance, and family screening require germline confirmation, reflex testing is essential.

Finally, not all pathogenic variants imply inherited risk. Mosaicism and clonal hematopoiesis,
increasingly identified with deep sequencing, can mimic germline findings but require different
interpretation and follow-up.

Therefore, accurate interpretation including gene-specific interpretation demands integrating
clinical context, family history, and biological mechanisms to avoid misclassification and guide
precision prevention and care.
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Ana Marjanovié, PhD

Laboratory for Molecular Genetic Diagnostics of
Neurological Diseases, Neurology Clinic, University
Clinical Center of Serbia, Belgrade, Serbia

E-mail: ana.marjanovic@yahoo.com

Dr. Marjanovi¢ is a Research Associate at the Faculty of
Medicine, University of Belgrade. She is currently engaged in the Laboratory for Molecular Genetic
Diagnostics of Neurological Diseases at the Neurology Clinic, University Clinical Center of Serbia,
bringing over 10 years of expertise in the genetics of neurological disorders.

She completed her graduate and doctoral studies at the Faculty of Biology, University of
Belgrade. Her PhD research focused on the prevalence of hexanucleotide repeat expansions in the
C90orf72 gene in patients presenting predominantly motor and cognitive-behavioral symptoms. Her
earlier scientific work was dedicated to the application of diagnostic techniques in neurogenetics,
particularly fragment analysis of hexanucleotide repeats in the C9orf72 gene.

Dr. Marjanovi¢ has contributed to three research projects funded by the Ministry of Science,
Technological Development, and Innovation, as well as one project supported by the Serbian Academy
of Sciences and Arts. She is currently a participant in the International Genetic Frontotemporal Dementia
Initiative (GENFI), a collaborative project aimed at advancing the understanding of the genetic basis of
frontotemporal dementia.

Title / Abstract:
APOE, APP, AND PSEN1 MUTATION SCREENING IN ALZHEIMER’S DISEASE: A
15-YEAR EXPERIENCE IN SERBIA

Introduction: Alzheimer's disease (AD) is a progressive neurodegenerative disorder clinically
manifested as cognitive decline, impaired daily functioning, neuropsychiatric symptoms, and behavioral
changes. In late onset AD (>65 years) APOE &4 is considered as a major risk factor, while in patients
with early onset, around 80% of pathogenic variants have been found in gene Presenilin 1 (PSENL1),
15% in Amyloid precursor protein (APP), and only 5% in the gene Presenilin 2 (PSEN2). Materials and
methods: The patients were recruited at the Memory Center, Neurology Clinic, University Clinical
Center of Serbia from 2010 to 2025. After the informed consent, the patient’s DNA was extracted using
standard protocols. APOE genotyping was performed by real-time PCR using assays rs429358 and
rs7412. Sanger sequencing was applied to analyze exons 16 and 17 of APP, and all the coding regions
of PSENL1. Results: Among 707 genotyped patients with clinically possible AD, the most common
APOE genotype was €3/€3 (53.3%), followed by €3/e4 (31.8%) and e4/e4 (7.8%).Total of 438 patients
were tested for the presence of mutations in the APP, and 125 patients for mutations in PSEN1. Two
pathogenic variants (p.T7141 and p.V7171) were identified in APP in 3 patients. In PSEN1, 8 patients
had pathogenic or likely pathogenic variants (p.M139T, p.Y159C, p.G206D, p.P267T and p. R269H).
Conclusion: This study represents a comprehensive genetic analysis of Alzheimer's disease among
patients in Serbia.
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Assist. Prof. Olga Antonova, MD,
PhD

Department of Medical Genetics, Medical University
of Sofia, Sofia, Bulgaria

Re:Gena, LTD, Sofia, Bulgaria

E-mail: olga_antonova@ medfac.mu-sofia.bg

Dr. Olga Antonova is a specialist in Medical Genetics,
Nutrition and Dietetics and Nutrigenetics with over 15 years
of clinical experience. She has completed internships and specialized training at leading genetic
institutes in Tiibingen and Jena (Germany), Nicosia (Cyprus), as well as Manchester, and London (UK).
Her professional interests are in the field of preventive and precision medicine and include integrating
knowledge of individual genetic information, with nutrition, environmental factors and the level of
medical care in the field. This covers issues of reproductive medicine, oncogenetics, sports genetics, etc.
Since 2020, Dr. Olga Antonova is a member of the Governing Board of the European Society of Human
Genetics (ESHG), a Board member of the Bulgarian Society of Human Genetics and Genomics, member
of the Policy and Ethics committee (PEC, ESHG), member of the International Society of Nutrigenetics
& Nutrigenomics (ISNN), member of the Bulgarian Medical Association and of the Bulgarian Society
of Nutrition and Dietetics. Dr. Antonova is an Assist. Prof. in the the Department of Medical Genetics
at Medical University of Sofia. Her commitment to scientific inquiry is demonstrated through her
participation as a leader or co-investigator in more than 15 local and international scientific projects.
Her research contributions include 41 publications indexed in Web of Science and 183 citations in WOS
database.

Title / Abstract:
FREQUENCY OF COMMON VARIANTS PREDISPOSING TO ESTROGEN
POSITIVE DISEASES IN THE BULGARIAN POPULATION

Olga Antonoval?, Boryana Gerasimova?, Viktoria Spasoval?, Savina Hadjidekova?, Vesela Karamisheva®

Background: Estrogen-positive diseases, including breast, endometrial and gynecological
disorders, are influenced by genetic variants involved in estrogen metabolism and detoxification.
Variant distribution differs between populations and may underlie ethnic-specific risk profiles, yet data
on the Bulgarian population remain limited.

Objectives: To assess the frequency of selected polymorphisms implicated in estrogen-related
disease susceptibility in a Bulgarian cohort.

Methods: Common variants in metabolic genes were analyzed: CYP1Al (Mspl T>C,
lle462Val), CYP1B1 (Val432Leu), CYP17A (34T>C), MnSOD (Alal6Val), GSTM1 (Ins/Del), GSTT1
(Ins/Del), COMT (Val158Met), MTHFR (677C>T), SULT1A1 (Arg213His), NQO1 (609C>T), and F5
(G1691A, Factor V Leiden). DNA was extracted from peripheral blood samples of 50 unrelated
Bulgarian individuals. Genotyping was performed using PCR-based assays. Participants completed a
questionnaire evaluating dietary, epidemiological, and occupational risk factors that may interact with
genetic variants to influence disease risk.

Results: Preliminary analysis of 45 patients revealed distinct susceptibility patterns. 13%
carried CYP17A and GSTT1 risk variants, and 22% the unfavorable COMT allele. GSTM1 deletion was
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detected in 62% of individuals, with 13% showing a combined GSTM1/GSTT1 deletion. The majority
(95.6%) retained wild-type F5. 18% carried three of twelve high-risk polymorphisms, 6.7% carried three
high-risk plus four moderate-risk variants, and 16% carried five to seven intermediate-risk
polymorphisms, cumulatively impairing estrogen detoxification.

Conclusion: These findings provide the first dataset on estrogen-related susceptibility in
Bulgarians. Thise observed cumulative genetic burden may shape individual and population-level risk
profiles, highlighting the need to integrate genetic and environmental data in future studies.

Acknowledgements: National Science Fund, Ministry of Education, Bulgaria, Contract Ne KP-
06-N83/7/05.12.2024.

1 Re:Gena, LTD, Sofia, Bulgaria

2 Department of Medical Genetics, Medical University- Sofia, Bulgaria
3 Department of Obstetrician and gynecology, Medical University- Sofia, Bulgaria
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Assist. Prof. Vanja Vidovi¢, PhD

Faculty of Medicine, University of Banja Luka, Banja
Luka, Bosha and Herzegovina
E-mail: vanja.vidovic@med.unibl.org

Assist. Prof. Dr. Vanja Vidovic completed her
undergraduate studies in Natural Sciences, major in Biology at
Austin Peay State University, USA. She pursued her Master's
and Doctoral degrees at the University of Belgrade, where she began her research at the Institute of
Human Genetics at the Faculty of Medicine, University of Belgrade. Her early research focused on the
role of various genetic variants in metabolic parameters that contribute to the development of
atherosclerosis. Currently, Dr. Vidovi¢ serves as an Assistant Professor at the Faculty of Medicine,
University of Banja Luka, where she holds a position at the Department of Human Genetics and the
Center for Biomedical Research. Her primary research interests are centered on the genetics of
cardiovascular diseases and pharmacogenetics. She is also the head of the English-language Medicine
study program for international students. Dr. Vidovi¢ is the author of numerous scientific articles
published in indexed journals, as well as various educational publications used in different forms of
teaching.

Title / Abstract:

ROLE OF SIRT1 AND SIRT3 GENETIC POLYMORPHISMS IN THE RISK OF
ACUTE MYOCARDIAL INFARCTION AMONG PATIENTS FROM THE REPUBLIC OF
SRPSKA

SIRT1 and SIRT3 are key regulators of cellular stress responses, inflammation, and metabolic
homeostasis, all of which are critical in the pathophysiology of acute myocardial infarction. This case-
control study included a total of 292 participants: 192 patients diagnosed with acute myocardial
infarction (AMI) and 100 healthy control subjects. No statistically significant differences were observed
between SIRT1 rs7069102 and SIRT3 rs1229334 genotypes in relation to mean values of total cholesterol
(TC), HDL, LDL, triglycerides (TG), C-reactive protein (CRP), calcium, troponin, or ejection fraction
(EF). Also, no direct association between SIRT1 or SIRT3 genotypes and overall AMI risk was observed.
However, among AMI patients, carriers of the SIRT1 CC+CG genotypes showed a significantly higher
prevalence of hypertension compared to GG carriers (p = 0.03). No significant association was found
between SIRT1 genotypes and diabetes mellitus prevalence. For SIRT3, individuals with the CC
genotype exhibited a significantly higher proportion of elevated LDL levels (¥*=9.128, p=0.010), while
the rare CT genotype was more frequently observed in the borderline LDL group. Additionally, CT
carriers had significantly higher triglyceride levels, with 60% presenting elevated TG values compared
to CC carriers (p = 0.033), indicating a link between SIRT3 polymorphisms and lipid metabolism. SIRT1
CC genotype carriers had significantly lower CRP levels compared to CG+GG carriers (p = 0.028),
suggesting a reduced inflammatory response. Patients with STEMI AIM were younger (p = 0.045), and
more frequently smokers (76.3% vs. 23.7%, p = 0.003) compared to NSTEMI patients.
Overweight/obese hypertensive patients carrying the SIRT1 CC+CG genotypes had a higher likelihood
of ST-segment elevation myocardial infarction when adjusted for age and smoking status (p = 0.045).
These findings suggest that genetic variations in SIRT1 and SIRT3 contribute to individual differences
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in cardiometabolic risk and inflammatory status, potentially impacting the clinical course of myocardial
infarction.
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W. Gutowska-Ding

European Molecular Genetics Quality Network, Salford, UK
E-mail: weronika.gutowska-ding@emqn.org

Weronika Gutowska-Ding is a Scientific Program Manager and
Quality Manager at EMQN, one of the leading global providers of
external quality assessment (EQA) in molecular genetics and pathology.
She oversees the development and delivery of international EQA
schemes, supporting laboratories in maintaining high standards of
diagnostic accuracy and clinical reporting.

Weronika plays a key role in ensuring EMQN’s compliance with ISO 17043 and leads initiatives
focused on continuous improvement, stakeholder engagement, and scientific integrity. Her work spans
program coordination, quality system implementation, and strategic planning, contributing to the global
harmonization of genetic testing standards.

She is actively engaged in EuroGentest, where she collaborates with European partners to
promote best practices in genetic testing and laboratory quality. As part of her commitment to improving
performance across the sector, Weronika co-founded the Joint Committee on Poor Performance,
bringing together experts from multiple organizations to address recurring issues in laboratory quality
and support underperforming labs through targeted interventions and education.

Her work reflects a deep commitment to improving patient outcomes through robust quality
systems and international collaboration. At the Balkan Congress of Human Genetics, Weronika brings
valuable insights into the role of EQA in shaping the future of genetic diagnostics across Europe.

Title / Abstract:

BEYOND COMPLIANCE: EUROGENTEST INITIATIVES AND EVIDENCE FOR
THE ROLE OF EXTERNAL QUALITY ASSESSMENT IN DRIVING LABORATORY
IMPROVEMENT

Weronika Gutowska-Ding!?, Gert Matthijs?, Simon Patton?

External Quality Assessment (EQA) plays a central role in ensuring accuracy, reliability, and
clinical utility in genomic testing, while also providing a mechanism for continuous improvement.
Within EuroGentest, the Joint Committee on Poor Performance (JCPP) was established to address
inconsistencies in how poor performance is defined and managed across Europe. Bringing together
major EQA providers, including Equalis, Instand, ERNDIM, GenQA, and EMQN CIC, the JCPP is
working to harmonise criteria, thresholds, and corrective action strategies to create a transparent,
standardised framework for assessing underperformance. This initiative aims to reduce confusion for
participating laboratories, foster comparability of data, and ultimately raise diagnostic standards across
Europe. Beyond harmonisation, the committee is also exploring effective intervention strategies for
persistently underperforming laboratories, including guidance for corrective action, enhanced training,
and greater collaboration with regulatory bodies.

Complementing this policy-level work of JCPP, a longitudinal study of EQA data from ten
genomic testing schemes was performed, each with at least a decade of consistent data and participation
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from more than fifty laboratories per cycle. Results demonstrate measurable improvements in both
genotyping and interpretation accuracy over time, with interpretation showing the most pronounced
gains. Importantly, the rate of critical errors declined steadily with increased participation, indicating
that sustained engagement in EQA directly supports quality enhancement rather than serving only as a
compliance exercise. A small subset of laboratories displayed persistent performance fluctuations,
underlining the importance of targeted support and intervention. Together, these findings highlight that
EQA serves not only as an accreditation tool but also as a driver of lasting quality improvement.

By combining harmonisation efforts through EuroGentest with evidence of impact from
longitudinal analyses, we demonstrate the dual value of EQA in promoting excellence, comparability,
and patient safety across genomic laboratories in Europe.

1 Eurogetest, European Society for Human Genetics
2EMQN CIC, Manchester, United Kingdom
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Assoc. prof. Helena Podgornik, PhD
Department of Haematology, University Medical Center
Ljubljana, Ljubljana, Slovenia

Faculty of Pharmacy, University of Ljubljana,
Ljubljana, Slovenia

E-mail: helena.podgornik@Kkclj.si

After completing her undergraduate studies in chemical . e
engineering, Assoc. Prof. Dr. Helena Podgornik earned her PhD in Biochemistry from the Faculty of
Chemistry and Chemical Technology at the University of Ljubljana. After a decade working in
biotechnology and bioremediation, she moved to the field of laboratory hematology in 2003. From 2007
she is a specialist in clinical biochemistry (EuSpLM) and from 2015 a specialist in medical laboratory
genetics (ErCLG).

Assoc. prof. Helena Podgornik, PhD, is the head of the Specialized Hematology Laboratory at
the University Medical Centre Ljubljana and a professor of clinical biochemistry and laboratory
medicine at the Faculty of Pharmacy, University of Ljubljana. The Specialized Hematology Laboratory
is the only institution in Slovenia dedicated to laboratory hematology and the diagnosis of various
hematological diseases. Her main focus is the implementation and integration of different laboratory
techniques to obtain comprehensive diagnostic and prognostic information. She has collaborated on
national and international research projects related to hematological malignancies. In the last two
decades, she has contributed to over 30 scientific publications in this field, some of which are the result
of multicentre international collaboration.

She has been a member of national and international associations and has led the working group
for laboratory hematology at the Slovenian Society for Clinical Chemistry and Laboratory Medicine
since 2014.

Title / Abstract:
HOW TO OBTAIN REGULATORY COMPLIANCE FOR IN-HOUSE IN VITRO
DEVICES (IH-1VD'S)?

The primary purpose of the In Vitro Medical Devices Regulation (EU) 2017/746 (IVDR) is to enhance
patient safety by ensuring the safety of medical devices. The regulation allows healthcare institutions to
manufacture their own diagnostic tests (IH-1VDs) under the conditions specified in Article 5.5. Points b
and c of this article require that the laboratory have a quality system compliant with the ISO 15189
standard. This international standard specifies the requirements for the quality and competence of
medical laboratories. Accreditation according to this standard therefore also ensures greater patient
safety.

The implementation of the IVDR has accelerated the adoption of quality standards in clinical
laboratories by approximately 10%, which is a positive effect. However, the remaining points of Article
5.5 have resulted in unnecessary bureaucracy, increased costs, unreasonable restrictions on test
performance—especially for rare diseases—reduced availability of reagents, and decreased flexibility
and competitiveness. Manufacturing and use of IH-1VVDs are common in most diagnostic disciplines;
however, genetics and rare disease diagnostics rely primarily on this category of tests. Therefore, genetic
laboratories are particularly interested in changes to the regulation. The European Commission has
opened a ‘Call for Evidence’ on the future of the IVDR. The revision aims to simplify, streamline, and
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optimize the regulatory framework, while maintaining the overall structure of the regulations and
keeping public health and patient safety at its core. Proposals have been prepared to remove all points
of Article 5.5 except b and c, thus enabling European laboratories to focus on what we are trained and
competent to do. However, compliance with 1ISO 15189 requirements will undoubtedly be expected of
all European genetic laboratories.
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RAPID INTRAOPERATIVE CLASSIFICATION
OF CENTRAL NERVOUS SYSTEM TUMOURS
USING REAL-TIME NANOPORE SEQUENCING

Sara Petrin, Spela Kert, Alenka Matjasi¢, Miha Jerala, Matic Bognjak, Joze

Pizem, Andrej Zupan

Institute of Pathology, Faculty of Medicine, University of Ljubljana, Ljubljana, Slovenia

Presenting author e-mail: sara.petrin@mf.uni-1j.si

DNA methylation profiling has emerged as a
robust method for classifying central nervous
system (CNS) tumours. Shallow methylation
profiles can be rapidly generated using nanopore
sequencing, which provides a convenient
platform for real-time data generation and
analysis. This can be utilized for a faster
diagnosis and application in an intra-operative
setting. During surgery, neurosurgeons need to
find balance between maximum tumour removal
and preservation of neurological function.
Therefore, knowledge of the tumour type could
direct the extent of resection. Our aim was to
establish a standard procedure for the
intraoperative CNS tumour classification. We
performed the study on sixteen fresh-frozen
tumour samples collected during neurosurgery.
We isolated the DNA, performed library

preparation using the Rapid Sequencing Kit,
sequenced on Minion with R10 flow-cells, and
performed data analysis using two methylation-
based classification tools: Sturgeon and nanoDx.
The average time from sample collection to final
result was two hours. Our analysis showed
promising results; fourteen out of sixteen cases
matched the neuropathologist’s final diagnosis.
Further  histopathological and  molecular
investigations are underway for the two
discordant cases. This novel approach of CNS
tumour classification during surgery could allow
neurosurgeons to make a more informed decision
about the extent of tumour resection, which could
potentially reduce neurological morbidity and
improve clinical outcomes.

Topic: Advances in rare disease diagnostics
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THE CONTRIBUTION OF REANALYSIS OF
WHOLE EXOME SEQUENCING DATATO

DIAGNOSIS RATE

Hasan Bas, Serdar Ceylaner

Intergen Genetics and Rare Diseases Diagnosis Center, Ankara, Turkey

Presenting author e-mail: drhasanbas@hotmail.com

Purpose: Whole-exome sequencing (WES) is
widely used to diagnose genetic disorders.
Advances in gene discovery and variant
interpretation have enabled the reanalysis of
previously inconclusive WES data, leading to
new diagnoses. This study evaluates the
diagnostic yield of WES reanalysis in unresolved
cases.

Method: Patients with suspected genetic
disorders and no diagnosis from initial WES were
re-evaluated. Library preparation and exome
enrichment were performed using the TWIST
Human Comprehensive Exome Kkit, and
sequencing was conducted on the MGI T7
platform. Variant interpretation followed ACMG
and ClinGen guidelines. Family studies were
used to confirm findings. Pathogenic/likely
pathogenic variants were considered definitive
diagnoses, while variants of uncertain
significance (VUS) were classified as suspected
diagnoses. The time between initial and repeat
analyses, and reasons for previously missed
variants, were recorded.

Results: Fifty reanalyses have been reviewed to

date. Most patients had neurodevelopmental
delay, though indications also included epilepsy
and immunodeficiency. The interval between
analyses ranged from 2 to 56 months. A definitive
diagnosis was made in 3 cases (6%): one due to a
newly established gene-disease association, and
two due to previously overlooked variants. An
additional 7 cases (14%) had VUS potentially
related to the phenotype—2 linked to emerging
gene-disease associations and 5 due to relaxed
interpretation thresholds. No findings were
identified in the remaining 40 cases.

Conclusion: Even in this early dataset, WES
reanalysis proves valuable, revealing new
diagnoses through updated gene knowledge and
improved variant detection. We aim to present
data from over 400 cases at the upcoming
congress.

Topic: Advances in rare disease diagnostics
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REPORTING BEYOND THE PRIMARY
DIAGNOSIS: ACTIONABLE ADDITIONAL
FINDINGS IN WES/WGS

Barbara Golob, Ales Maver, Borut Peterlin

Centre for Mendelian Genomics, Clinical Institute of Genomic Medicine, University Medical

Centre Ljubljana, Ljubljana, Slovenia

Presenting author e-mail: barbara.golob@Kclj.si

Purpose: During WES and WGS interpretation,

pathogenic variants are often identified that do
not explain the referred clinical presentation but
may relate to medically actionable conditions. In
line with ACMG v3.3 guidelines, we report such
variants in 84 actionable genes. At the Clinical
Institute of Genomic Medicine (CIGM), these
additional findings are routinely reported to adult
patients with signed consent and to minors only if
the condition can manifest in childhood. This
study reviews all additional findings reported
over the past four years.

Method: We retrospectively reviewed all
variants reported as additional findings in WES
and WGS at CIGM.

Results: We reported 127 variants in 50 genes as
additional findings. Of these, 23 genes are part of

the ACMG v3.3 list and 27 are not. Most variants
(85%) were linked to cardiovascular or cancer
phenotypes (59 and 49, respectively). Reported
genes not on the ACMG list included ABCCS,
ACADM, ALGS, ALPK3, ATM, BCHE, CALR,
CDH1, CDKN2A, CFTR, CHEK2, CLCN1,
COL4Al1, DDX41, DICER1, DMD, DNM2,
FHOD3, G6PD, IDH2, KRAS, PKD2, POT1,
PRRT2, RAD51C, SDHA, and SERPINCL.

Conclusion: Additional findings are not rare.
Gene selection for reporting should consider
clinical  actionability,  disease  severity,
penetrance, and the impact or burden of treatment
or screening.

Topic: What is new in Mendelian disorders
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3D FACIAL GESTALT ANALYSIS OF
INDIVIDUALS WITH MUTATED PKD1 GENES
IN POLYCYSTIC KIDNEY DISEASE PATIENTS

Michaela Mihulova, Veronika Moslerova, Karolina Kodandrlova, Jalia
Martinkova, Markéta Havlovicova, Milan Macek, Dana Thomasova

Department of Biology and Medical Genetics, 2nd Faculty of Medicine, Charles University and
Motol University Hospital, Prague, Czech Republic

Presenting author e-mail: zelinovamichaela@gmail.com

Introduction: Molecular genetic analysis of
PKD patients (predominantly caused by variants
in PKD1 and PKD2 genes) is often intricate,
necessitating innovative diagnostic approaches.
We studied association of PKD1 pathogenic
variants with 3D facial gestalt.

Materials and Methods: We enrolled 39 PKD
cases (28 females, mean age 33y, 11 males, mean
age 33y, all with PKD1 mutation) and conducted
facial scanning (3dMD Facial system), editing
(Geomagic Wrap 2021) and analyzed (CPD-
DCAthe Morphome3cs software) by comparing
patients to average 3D facial models.

Results: In males, significant retrusion in the
lateral supraorbital arches and nasal tip was
observed, with non-significant retrusion in the
medial forehead, nasal dorsum, philtrum, and
lower lip. A notably receding chin and prominent

zygomatic and lateral cheek areas further
characterized the male phenotype. In females,
non-significant prominence was found in the
medial forehead, nasal dorsum, and lower lip,
while significant features included retrusion of
the lateral supraorbital arches and prominence in
the zygomatic area and chin tip. Shared traits in
both sexes included retrusion of the lateral
supraorbital arches and zygomatic prominence.

Conclusions: Our findings suggest the existence
of a distinct 3D facial gestalt in PKD patients with
PKD1 pathogenic variants, which may serve as a
diagnostic aid or facilitate risk stratification in
presymptomatic cases.

Supported by grant 44120 from The Charles
University Grant Agency.

Topic: What is new in Mendelian disorders
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UNCOVERING DUAL DIAGNOSES THROUGH
TRIO-BASED WHOLE EXOME SEQUENCING
(WES): INCIDENCE AND CLINICAL
IMPLICATIONS

Federica Perino®, Stefania Zampieri?, Anna Morgan?, Giulia Pianigiani® 2, Elisa
Rubinato?, Elisa Paccagnella® 2, Domizia Pasquetti?, Paolo Gasparini® 2, Beatrice
Spedicati* 2, Giorgia Girotto® 2

! Department of Medicine, Surgery and Health Sciences, University of Trieste, Trieste, Italy
2 Institute for Maternal and Child Health - IRCCS "Burlo Garofolo", Trieste, Italy

Presenting author e-mail: federica.perino@burlo.trieste.it

Background and Purpose: WES has
revolutionized the diagnosis of rare diseases,
increasing the number of patients diagnosed with
multiple molecular alterations. This study
investigates the incidence of dual molecular
diagnoses and their clinical correlations with
patients’ phenotypes.

Methods: We analysed trio-based WES
performed between 2020 and 2025 in patients
with suspected monogenic disorders. Patients
with two molecular diagnoses were classified into
three groups: (1) patients with overlapping
phenotypes caused by pathogenic variants (PVs)
in two genes; (2) patients with distinct
phenotypes, each linked to separate PVs; (3)
patients with one molecular diagnosis and one
incidental finding (IF).

Summary of Results: Among 1043 WES, the
diagnostic yield was 42%, with dual diagnoses

identified in 26 patients (2.5%). Of those, five
patients (19%) were in group (1), including a
child with neurodevelopmental disorder and PVs
in ASH1L and SPTBN1; 13 patients (50%) in
group (2), including a girl with SCN1A-related
epilepsy and MMP21-related heterotaxy; and
eight patients (31%) in group (3), including a girl
with LZTR1-related RASopathy and BRCA2 PV.

Conclusion: This study highlights the value of
WES in revealing multiple PVs in a subset of
patients, consistent with previous literature, and
emphasizes the need of accurate reverse
phenotyping. Establishing genotype-phenotype
correlations, particularly in patients with complex
presentations, is crucial for guiding prognosis,
clinical management, preventive strategies for
IFs and recurrence risk.

Topic: What is new in Mendelian disorders
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RESOLVING DIAGNOSTIC CHALLENGES IN
SKELETAL DYSPLASIA - A CLINICAL

OVERVIEW OF A TEN YEARS’ EXPERIENCE
OF A SINGLE GENETIC CENTER IN SERBIA

Marija Mijovié" 2, Goran Cuturilo® ?, Jelena Ruml Stojanovi¢*, Aleksandra
Mileti¢!, Brankica Bosanki¢!, Maja Dedovi¢!, Marija Brankovi¢*

! Department of Clinical Genetics, University Children's Hospital, Belgrade, Serbia
2Faculty of Medicine, University of Belgrade, Belgrade, Serbia

Presenting author e-mail: marija.mijovic@udk.bg.ac.rs

Background: Genetic skeletal dysplasia is
heterogeneous group of 771 disorders affecting
the skeleton, often with overlapping phenotypes.

Material and methods: We analyzed 552
probands from the skeletal dysplasia database of
Department of Clinical Genetics, University
Children's Hospital, Belgrade, Serbia, registered
from 2014 to 2024. We have conducted a clinical
overview of tested probands with analysis of the
diagnostic approach.

Results: Out of 252 probands, 217 were tested
using next-generation sequencing (clinical exome
sequencing or whole exome sequencing in the
first step, and whole genome sequencing in the
second step for selected negative probands) and
35 were tested using targeted gene/mutation
analysis. Next generation sequencing showed a

high detection rate of the causative gene
variant(s) of 61.21% (131/217). Additionally, in
5.52% (12/217) of a non-diagnosed probands
gene variant(s) of unknown significance were
identified. In the targeted tested group, result was
positive for 75.67% (27/35) of them.

Conclusion: We have achieved high diagnostic
rate by combination of next generation
sequencing and gene/mutation targeted testing
for probands with skeletal dysplasia.

Through this study, we analyzed the diagnostic
challenges, provided clinical insight for the utility
of genetic testing and identified the potential
benefits of an accurate diagnosis in future
treatments and management of affected patients
with skeletal dysplasia.

Topic: What is new in Mendelian disorders
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GENETIC BASIS OF FEMALE PROTECTIVE
EFFECT IN NEURODEVELOPMENTAL
DISORDERS AND BEYOND

Dijana Perovi¢, Nela Maksimovié¢, Tatjana Damnjanovi¢

Institute of Human Genetics, Faculty of Medicine, University of Belgrade, Belgrade, Serbia

Presenting author e-mail: dijana.perovic@med.bg.ac.rs

There is increasing awareness of sex bias in
various diseases, particularly those that begin
early in development, such as congenital
anomalies (CA) and neurodevelopmental
disorders (NDD). In NDD, male-to-female ratio
can exceed 4 to 1. It is suggested that females may
require a greater genetic/ environmental risk to
exhibit the same phenotype, leading to the
"female protective effect” hypothesis. Recent
genomic data supports this concept by identifying
rare and common sex-biased variants. However,
the effects of structural variations from sex
chromosomes or autosomes in NDD and CA are
still under-researched. Here, we explore sex
disparities in phenotype prevalence and copy
number variation (CNV) detection rates in 1 412
patients referred for chromosomal microarray.
Agilent oligonucleotide platforms were used. In

our cohort, the male-to-female ratio was 1.6 to 1;
most patients had NDD with comorbidities.
Despite being outnumbered, females had
significantly higher diagnostic yield (DY): 20,3%
(110/542) compared to 13,4% in males
(117/870);  p=7x10-4.  Although females
exhibited more complex phenotypes, the
difference was significant only in groups with <2
comorbidities. Higher DY showed congenital
heart disease, urogenital anomalies, and autism
spectrum disorders, all of which are more
prevalent in males. This pattern suggests a higher
threshold liability in females. Greater pathogenic
CNV burden in females required to express the
same phenotype supports the female protective
effect hypothesis.

Topic: What is new in Mendelian disorders
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THE FMR1 PREMUTATION IN PATIENTS
WITH LATE-ONSET MOVEMENT DISORDERS
AND FAMILY MEMBERS OF FRAGILE X
SYNDROME PATIENTS: A DIAGNOSTIC

OPPORTUNITY

Milica M. Pesi¢', Natasa T. Dragasevi¢ Migkovi¢?, Dusanka Savi¢-Pavicevié®,
Jovan Pesovi¢®, Sanja Cirkovi¢*, Vedrana Pavlovi¢®, lvana Novakovi¢t 2,

Dragana D. Proti¢®’

! Institute of Human Genetics, Faculty of Medicine, University of Belgrade, Belgrade, Serbia
2 Clinic for Neurology, University Clinical Center of Serbia, Belgrade, Serbia
3 Center for Human Molecular Genetics, University of Belgrade — Faculty of Biology, Belgrade,

Serbia

4 Laboratory of Medical Genetics, Mother and Child Health Care Institute of Serbia "Dr Vukan
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Introduction: Nucleotide repeat expansions are

a well-recognized cause of neurological
disorders, though their clinical manifestations can
be highly heterogeneous. One notable example is
the CGG trinucleotide repeat within the 5’
untranslated region (UTR) of the FMR1 gene on
the X chromosome. Depending on repeat size and
sex, this expansion is associated with three
distinct conditions: fragile X syndrome (FXS)
when >200 CGG repeats (full mutation); fragile
X-associated tremor-ataxia syndrome (FXTAS)
and fragile X-associated primary ovarian
insufficiency (FXPOI) in carriers of the
premutation range (PM, 55-200 CGGs).

This study aimed to assess the frequency of
FMR1 PM in individuals with late-onset
movement disorders of unknown etiology, and to

investigate the presence of the PM among
relatives of individuals with confirmed FXS.

Methods: Genetic screening for FMR1 CGG
repeat expansions was performed using an
AmplideX PCR Kit.

Results: We screened 122 consecutive patients
with late-onset movement disorders, and 69
relatives from 27 families with confirmed FXS.
The FMR1 PM was identified in 5 movement
disorder patients (4.1%), enabling a conclusive
diagnosis. Among the FXS families, 52 relatives
(75.4%) were confirmed as PM carriers.

Conclusion: Although rare, FMR1 PM may
underlie a subset of late-onset movement
disorders with previously unknown genetic
cause. Routine screening in such cases should be
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considered. Furthermore, cascade genetic testing Topic: Genetics of neurologic and

in families with FXS is critical — particularly to neurodevelopmental disorders
inform reproductive counseling and guide
neurological surveillance.
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Background: Ataxia is a neurological symptom

caused by damage to the cerebellum and/or
nerves controlling movement, and can occur
because of acquired or genetic causes. Currently
the diagnostic yield of genetic testing can identify
the cause in approximately 40% of patients,
leaving 60% undiagnosed. Recently, a
pentanucleotide expansion in RFC1 has been
found to cause cerebellar ataxia, neuropathy, and
vestibular areflexia (CANVAS) syndrome — an
autosomal recessive form of ataxia, while a
trinucleotide expansion in FGF14 has been found
to cause an autosomal dominant late-onset
spinocerebellar ataxia 27B.

Aim: Our aim was to improve clinical patient
care, by applying testing for these novel causes of
genetic ataxia to routine genetic care.

Methods: We performed RFC1 and FGF14
expansion testing by using an in house PCR and
RP-PCR method based on dual-labelled reactions

(Jakli¢ et al., 2024), or a modified version of the
original testing method (Jaklic et al,
unpublished). Both methods have been
streamlined to fit the routine genetic laboratory
workflow and equipment and to minimize cost,
by applying a simple, sensitive, specific, and fast
screening step based on fluorescent fragment
length analysis detection, to the expansion
testing.

Results: By testing a cohort of 100 previously
undiagnosed ataxia patients, we were able to
determine the presence of FGF14 pathogenic
expansion in 7% of patients, while we found
bialelic pathogenic CANVAS associated repeats
in RFC1 in 7% of patients.

Conclusion: Including novel genes in routine
testing of ataxia can considerably improve the
yield of genetic testing and improves patient care.

Topic: Genetics of neurologic and
neurodevelopmental disorders
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Background/Objectives: Early-onset dementia
(EOD), defined as dementia with onset before age
65, accounts for fewer than 10% of all dementia
cases. The most common subtypes are
Alzheimer’s disease (AD) and frontotemporal
dementia (FTD). Genetic causes can be identified
in approximately 10% of EOD cases.

Methods: Whole exome sequencing (WES) was

performed in 39 patients: 29 with AD (median
age 58.97; range 37-68) and 10 with FTD/motor
neuron disease (MND) (median age 60.6; range
55-67). A virtual panel of 41 dementia-
associated genes was analyzed, and variants were
classified according to ACMG guidelines.
C90rf72 repeat expansions were assessed using
F-PCR and TP-PCR in FTD cases.

Results: Pathogenic variants were identified in
four AD patients (13.8%): two in APP (both with
€.2158T>G) and two in PSEN1 gene (c.497T>A

and ¢.1309A>G). Among FTD patients, two
carried C9orf72 expansions and two were
heterozygous for OPTN ¢.403G>T pathogenic
variant. Variants of uncertain significance (VUS)
were found in 11 patients across eight genes
(ABCA7, CHMP2B, GRN, GCH1, DNMT1,
NOTCHS3, SQSTM1, TREM2). The APOE ¢4/¢4
genotype was detected in two AD patients; £3/e4
in 13 AD and one FTD patient; and €2/€4 in one
FTD patient. The €4 allele frequency was notably
higher in AD (29.3%) than in FTD (10%).

Conclusion: Pathogenic variants in AD-
associated genes were detected in 13.8% of AD
cases, while 20% of FTD cases were attributable
to C9orf72 expansions. The APOE &4 allele is a
significant risk factor for early-onset as well as
late-onset AD.

Topic: Genetics of neurologic and
neurodevelopmental disorders
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Background: Fragile X syndrome (FXS) is
trinucleotide repeat disease caused by expansion
of CGG repeats in 5’ untranslated region of
FMR1 gene to full mutation (>200 repeats).
Premutation alleles (55-200 repeats) are highly
unstable predominantly leading to expansion of
repeats in next generation; nevertheless,
contraction events are also possible.

Purpose: To present the case of an unstable
premutation allele in one family and highlight the
importance of monitoring its transmission from
one generation to another.

Method: The number of CGG repeats was
assessed in DNA samples extracted from the
peripheral blood of a mother, her affected and
unaffected son using CGG Repeat Primed PCR
(AmplideX® PCR/CE FMR1  Reagents
(Asuragen, USA)).

Results: Molecular genetic testing of the
affected son revealed the presence of a full
mutation (>200 repeats) in hemizygous state,
confirming the clinical diagnosis of FXS. The
mother was heterozygote for one premutation
allele in mosaic form (91-96+3 repeats) and one
normal allele (29+1 repeats), while her
unaffected son was shown to have a premutation
(62=+1 repeats) in hemizygous state.

Conclusion: This case demonstrates that both
expansion and contraction of CGG repeats of the
same premutation allele can occur within the
same family, indicating that changes in humber
of CGG repeats are unpredictable and may occur
in either direction (increase or decrease).
Therefore, prenatal diagnostics is strongly
recommended for female carriers of premutation.

Topic: Genetics of neurologic and
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Purpose: The ERBB4 gene, located on
chromosome 2934, encodes a receptor tyrosine
kinase of the ErbB family that is crucial for brain
development and function. This receptor
mediates signaling pathways through interactions
with neuregulins and other growth factors.
Deletions or loss of ERBB4 have been associated
with neurodevelopmental disorders, particularly
intellectual disability and epilepsy, likely due to
disruption of neuronal signaling and connectivity.

Method: From a cohort of 2,275 patients who
underwent chromosomal microarray analysis
(CMA) in our laboratory between 2018 and 2025,
utilizing Agilent oligonucleotide 8x60K or
4x180K+SNP microarrays, individuals with
deletions involving the ERBB4 gene (MIM
600543) were identified and selected for further
analysis.

Summary of results: We identified five
individuals from two unrelated families with
deletions on chromosome 2qg34, each involving

the single protein-coding gene ERBB4. In the first
family, siblings, a sister and brother, with a 753
kb deletion encompassing exons 1 and 2 of
ERBB4, both presented with hyperactivity,
intellectual  disability, and severe speech
developmental delay. In the second family, a
female patient, with a 425 kb deletion affecting
the proximal region and exon 1 of ERBB4,
exhibited speech developmental delay and
behavioral disorders. The deletion was inherited
maternally. Both her mother and grandmother
have intellectual disabilities, with the mother also
experiencing psychiatric symptoms.

Conclusion:  Our findings highlight the
involvement of ERBB4  deletions in
neurodevelopmental abnormalities, including
intellectual disability and speech impairment,
underscoring the gene’s critical role in brain
development and function.

Topic: Genetics of neurologic and
neurodevelopmental disorders
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Introduction:  Homologous  recombination
deficiency (HRD) in tumors is an important
predictive biomarker in epithelial ovarian cancer
(EOC) patients for response to PARP inhibitors
in different treatment settings. HRD can be
caused by pathogenic variant (PV) in BRCA1 and
BRCA2 genes, BRCA1 promoter
hypermethylation (phmBRCAL) or PV/defects in
other DNA repair genes involved in homologous
recombination (HR). According to ESMO
recommendations, HRD testing of EOC tumor
includes genotyping of BRCA1/2 genes, detection
of phmBRCAL and assessment of HRD genomic
instability score (HRD-GIS) through detection of
HRD genomic scars on DNA.

Methods: Since 2019, EOC tumor samples at
the Institute of Oncology Ljubljana have been
subjected to molecular genotyping, initially
focusing exclusively on the genotyping of
BRCA1/2 genes. In 2024, the diagnostic
workflow was substantially expanded to
incorporate  assessment of phmBRCAL,

genotyping of additional non-BRCA HR genes,
and evaluation of HRD using HRD-GIS. In 2024,
a total of 120 EOC tumor samples were analyzed
using this extended protocol.

Results: PV in BRCAL or BRCA2 gene were
detected in 26% of tested EOC tumors.
PhmBRCA1 was detected in 8% of tested EOC
tumors. PVs in nonBRCA HR genes were
detected in 8% of cases, only one third of these
were HRD-positive as determined by the HRD-
GIS test. Overall, HRD was detected in more than
one third of EOC tumors.

Conclusion: Expanded molecular
characterization of EOC tumors—incorporating
phmBRCAL analysis, genotyping of non-BRCA
HR genes, and HRD-GIS assessment—resulted
in a 40% increase in the detection of HRD-
positive tumors, and subsequently patients who
may benefit from PARP inhibitor therapy,
compared to BRCA1/2 genotyping alone.

Topic: Advances in cancer diagnosis
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is the most aggressive DDN, RAB3A) and upregulation of genes

primary brain tumour in adults, with limited
treatment efficacy and poor patient survival. This
study aimed to explore the contribution of
chaperone-mediated autophagy (CMA) to GB
pathogenesis  through transcriptomic  and
proteomic analyses.

Method: The study included 14 glioblastoma
tissue samples and 15 control brain tissues. Total
RNA was extracted and subjected to RNA
sequencing for transcriptomic profiling. In
parallel, proteins isolated from the same samples
were analysed using Western blotting to assess
the expression of six CMA-related proteins.

Results: Differential gene expression analysis
revealed a marked downregulation of genes
related to synaptic signalling (e.g., PRKCG,

involved in autophagy and cellular stress (e.g.,
MSH5, ATG5, SPOCD1). Gene ontology (GO)
and KEGG pathway enrichment confirmed
suppression of neuronal communication and
activation of immune and metabolic pathways.
Western blotting showed decreased expression of
molecular chaperones (Hsc70, Hsp70, Hsp90)
and increased levels of autophagy markers
(ATG5, LC3A) in GB samples compared to
controls.

Conclusion: These findings suggest that CMA
dysregulation supports tumour cell survival and
contributes to  glioblastoma  progression.
Targeting autophagy-related pathways may
provide novel therapeutic opportunities in GB.

Topic: Advances in cancer diagnosis
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The liver is a favored site of metastasis in the
body. Metastatic pancreatic ductal
adenocarcinoma and primary
cholangiocarcinoma are morphologically very
similar and therefore challenging to distinguish in
liver biopsies. The distinction is important
because surgical management and prognosis
differ significantly. The traditional diagnostic
approach employs immunohistochemical stains
to exclude a  metastatic  carcinoma.
Cholangiocarcinoma has been considered a
diagnosis of exclusion, and extensive clinical and
imaging work-up has been necessary before this
diagnosis can be made.

We used tissue array from different types of liver
cancer and performed the in-situ gene expression
analysis with Xenium analyzer and Human
Multi-Tissue and Cancer Gene Expression panel

and Multiodal Cell Segmentation Kit, which
enables the sub-cellular detection of 377 different
gene transcripts. With the pathological annotation
of just 9 different clusters, we could easily
discriminate primary cholangiocarcinoma from
metastatic pancreatic cancer biopsies. With
further bioinformatic analysis, we selected 4
potential biomarkers that are specifically up-
regulated in primary cholangiocarcinoma, but not
in metastatic pancreatic cancer, and 4 potential
biomarkers that are expressed in metastatic
pancreatic cancer but not in primary cancers.

New tools enable faster discoveries of new
biomarkers that could significantly improve liver
cancer management and directly treat patients
better.

Topic: Advances in cancer diagnosis
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Cancer has long been associated with genetic
defects in oncogenes and tumor Suppressors.
However, recent research has uncovered
mutations in a broader range of genes whose roles
in cancer are still being explored. In this study,
we investigated a subset of these mutated genes
across tens of thousands of genetic maps from
various cancer types.

We analyzed genomic datasets from cBioPortal,
including TCGA, MSK-MET, MSK-ICI,
PCAWG, and OrigiMed, using WES, WGS, and
panel sequencing. Statistical methods like
Kruskal-Wallis tests, Cox proportional hazards
models, Kaplan-Meier curves, and Pearson
correlation were employed. Additionally,
machine learning techniques were applied to
explore complex relationships between gene
mutation patterns, tumor mutational burden

(TMB), and immune checkpoint inhibitor (ICI)
response.

Our analysis revealed that a specific set of genes,

identified through machine learning, is associated
with high TMB. Mutations in multiple genes
further increased TMB. We also found a strong
link between these mutations and improved ICI
responses, similar to those observed in cancers
with deficiencies in canonical DNA repair
pathways.

This study highlights a group of genes as
potential predictive markers for TMB and ICI
response. Their mutations were significantly
associated with elevated TMB and better ICI
outcomes across various cancers, offering
insights into novel biomarkers and therapeutic
strategies for cancer immunotherapy.

Topic: Advances in cancer diagnosis
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Purpose: Cytogenetics is crucial for predicting
poor outcome in multiple myeloma (MM). The
minimum set of three probes (17p, IGH, 1p/1q)
should be used for FISH analysis, preferably with
1-2 additional probes (hyperdiploidy, MYC).
Plasma cells (PC) should be isolated for FISH, as
the infiltration rate does not allow the direct use
of bone marrow (BM). Immunoselection is the
most widely used method, but FISH is
unsuccessful in at least one tenth of samples
because no PCs are present. It remains
questionable whether the lack of material is due
to insufficient infiltration or insufficient isolation.
To answer this question, we performed this
retrospective analysis.

Methods: We analysed data from 1072 samples
submitted for FISH MM between 2019 and 2024.
PCs were isolated manually or automatically by
immunoselection. Cytomorphology and flow

cytometry (FC) results were also recorded and
compared with the success of FISH and the
number of probes used.

Results: With automated isolation, the
proportion of successful FISH analyses increased
by 13 % and the proportion of the wider probe set
by 20 %. Successful FISH analysis correlated
strongly with a confirmed diagnosis of MM by
either cytomorphology or FC. FISH was
successfully performed when the diagnosis of
MM was confirmed, regardless of whether PC
isolation was manual or automated. However,
with automated immunoselection, FISH was
performed on a greater proportion of samples and
a greater amount of PC has been isolated,
allowing a broader range of aberrations to be
tested.

Topic: Advances in cancer diagnosis
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Glioblastoma multiforme (GBM) is one of the
most resistant malignancies of the central nervous
system, marked by intratumoral heterogeneity,
invasiveness, and resistance to conventional
therapies. This study proposes a robust
computational framework for the identification of
candidate small-molecule inhibitors that target
MUC16 in glioblastoma (GBM). Transcriptomic
datasets from The Cancer Genome Atlas (TCGA)
were mined to identify frequently mutated genes
associated with GBM. Co-expression and
protein—protein  interaction  (PPI)  network
analyses using STRING and Cytoscape,
identified key MUCL6-associated oncogenic
pathways. These findings support MUC16 as a
druggable target in GBM and offer a prioritized
list of molecules for experimental validation,
enhancing the potential for MUC16-targeted
therapies in glioblastoma.

In silico screening tools were used to determine
whether MUC16 inhibitors might be useful in

GBM therapy. Gene2drug assists in silico
screening, ranking 609 compounds by their
ability to dysregulate MUC16. PRISM viability
assays on 68 cell lines analysed DepMap data for
the antitumor activities of these drugs and their
target gene. Candidate drug similarity was
generated using DSEA, with compound rankings
based on P values; only compounds with P < 1E—
05 were relevant. Interaction with the MUC16
gene was shown using Expression Public 24Q2,
while Prism Reporposing Public evaluated in
DepMap. Glioblastoma cell lines were sensitive
to  doxycycline  (4.00E-5). We  used
SwissTargetPrediction to identify alternative
targets for doxycycline, obtaining significant
results with high probability scores. Integrating in
silico insights with biological knowledge and
conducting  tissue-specific  analyses  with
experimental biologists can enhance
understanding.

Topic: Advances in cancer diagnosis
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ICF syndrome is a very rare autosomal recessive
disorder, with approximately 100 reported cases,
characterized by immunodeficiency, centromeric
instability, and facial anomalies. It is caused by
pathogenic variants in DNMT3B, ZBTB24,
CDCA7, and HELLS. This study aimed to
characterize the clinical and genetic profiles of
ICF patients evaluated at our center. In addition
to previously diagnosed individuals, we
reanalyzed 20,000 exome sequencing datasets to
identify additional cases with biallelic variants in
ICF-associated genes. Variants were classified
using ACMG guidelines and ClinGen
recommendations. For a subset of patients,
cytogenetic analyses were performed to
investigate ICF-specific chromosomal features.
Biallelic variants in DNMT3B, ZBTB24, or
CDCAT were detected in 10 individuals, totaling

11 variants. No variants were found in HELLS.
Among these, six were novel: one splice-site, one
nonsense, one frameshift, and one missense
variant were classified as likely pathogenic.
Centromeric instability was observed in two
patients carrying VUS, supporting their potential
pathogenicity.  Clinical  phenotypes  were
heterogeneous. Two additional novel missense
variants were classified as variants of uncertain
significance (VUS). This study expands the
clinical and genetic spectrum of ICF syndrome
and underscores the diagnostic utility of large-
scale exome sequencing for detecting rare
recessive conditions, even in the absence of a
definitive clinical diagnosis.
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Spontaneous preterm birth (SPTB) is a leading
cause of neonatal morbidity and mortality, with
evidence suggesting a heritable component,
particularly through the maternal lineage. The
aim of this study was to investigate whether
genetic variants in the maternal genome
contribute to the risk of sSPTB. The study focussed
particularly on rare predicted pathogenic variants
(RPP), hypothesizing that they are more
prevalent in familial cases of sSPTB.

Whole-exome sequencing was performed on 188
participants (59 sporadic and 31 familial and
SPTB cases, and 98 controls) to assess the
distribution of RPP variants within a panel of
candidate genes identified through systematic
review and meta-analysis, as well as across the
entire exome to discover novel genes. A genetic
association study was subsequently conducted on
573 participants focusing on the candidate genes.

The analysis identified 56 novel candidate genes
associated with sPTB. These novel genes were
enriched for RPP variants in familial cases
compared to sporadic ones (P=0.037). Among
them, PRUNE2 emerged as a strong candidate,
with shared RPP variants identified in two
unrelated families. Pathway analysis of the novel
genes revealed significant enrichment in
pyrimidine metabolism (Padj=0.002). Moreover,
a common variant (rs2963463) in the EBF1 gene
was significantly associated with a reduced risk
of sPTB (Padj=0.03) in genetic association study.

The study confirmed a key role of maternal
genomic variability in sPTB, particularly in
familial cases, and identified 56 novel candidate
genes.
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The heterogeneous nature of spontaneous
preterm birth (SPTB) suggests multiple
underlying mechanisms, with emerging evidence
pointing to disruptions in tryptophan-serotonin
pathway, given serotonin’s role in immune
regulation and inflammation during pregnancy.
This study aimed to determine whether serum
metabolomic  profiling could distinguish
metabolic signatures in women with sPTB
compared to full-term controls and to assess
whether genetic variation in serotonin-related
genes contributes to these differences.

Whole exome sequencing was performed on a
cohort of 188 individuals, including 31 familial
cases (defined by a positive personal and family
history of sPTB), 59 sporadic cases (defined by a
positive personal history of sPTB), and 98
controls (term birth). A burden analysis was
conducted on 41 genes involved in serotonin
metabolism. In addition, a cross-sectional
analysis was carried out using serum samples
from 10 participants—comprising 5 sPTB cases

(2 sporadic and 3 familial) and 5 full-term
controls. Serum metabolomics, both targeted and
untargeted, were conducted using LC-MS/MS to
identify metabolic differences between the group.

Metabolomic profiling revealed a significant
reduction in serum serotonin levels in SPTB cases
(p=0.024), with no changes in other tryptophan
pathway metabolites, suggesting selective
disruption in serotonin biosynthesis. Burden
analysis showed no significant enrichment of rare
variants in serotonin-related genes (combined:
P=0.603; familial: P=0.409; sporadic: P=0.465),
indicating a likely metabolic rather than genetic
cause. Elevated phenylalanine (P=0.012),
phenylethanolamine  (p=0.015), and D-
sphingosine (p=0.046) were also observed,
pointing to broader metabolic shifts. These
findings support a role for metabolic
dysregulation in sPTB and highlight potential
biomarkers for further investigation.
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Background: Genetic screening for BRCA
mutations has significantly improved preventive
strategies and enabled targeted therapies in
women with ovarian cancer (OC). While the
spectrum of germline BRCAL/2 pathogenic
variants (PVs) in breast cancer (BC) has been
previously described in North Macedonia, data
on PVs in OC remain limited.

Methods: We analyzed germline BRCAL1/2
variants using next-generation sequencing (NGS)
in 125 patients with epithelial OC, enriched for
early-onset disease and/or family history. The
BRCA mutation profiles were compared between
OC and BC patients.

Results: PVs were identified in 27 of 125
unrelated OC patients (21.6%). BRCAL
mutations predominated (74.1%), contrasting
with BC patients, where BRCA2 mutations were
more frequent (55.9%). Among OC cases, eight
distinct BRCA1 PVs were detected; the most
common was ¢.1102G>T (45%), followed by

€.5266dupC (20%). This distribution differs from
BC, where 18 different BRCA1l PVs were
identified with ¢.3700_3704del5 (23.3%) and
€.181T>G (18.3%) being most prevalent. No
recurrent BRCA2 mutation was seen in OC; seven
different PVs were identified in seven patients. In
comparison, 33 distinct BRCA2 PVs were found
in BC patients, with ¢.7879A>T (17.6%) and
€.8317_8330del14 (13.5%) being most frequent.
Our previously designed SNapShot assay for 14
recurrent BRCA mutations among BC patients
detects even higher percentage of OC (77.7%)
than BC BRCA carriers (63.5%).

Conclusions: This is the first comprehensive
analysis of BRCA1/2 mutations in OC patients
from North Macedonia. The findings support the
use of a rapid, targeted first-step BRCA screening
approach as a cost-effective strategy to identify
carriers among epithelial OC patients.
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Germline mutations in cancer predisposition
genes play a critical role in oncogenesis and have
direct implications for risk assessment,
prevention, and clinical management. This study
presents data from last year of germline testing in
the Bulgarian population using next-generation
sequencing (NGS) panels for Hereditary cancer.
Three panels were applied amongst patients with
different family histories. The first, targeting 26
genes associated with hereditary breast and
ovarian cancer (HBOC), included 78 female
patients; pathogenic or likely pathogenic (P/LP)
variants were identified in 13 of them (16.7%),
primarily in BRCAL and CHEK2. The second
panel, comprising 85 genes related to multi-
systemic oncological risk in women, included 93
patients, with 19 of them (20.4%) carrying P/LP
variants, most frequently in BRCAL and CFTR.

The third panel, designed for oncological risk in
males (90 genes), was used in 25 patients; 11 of
which  (44%) harbored P/LP variants,
predominantly in NF1, MUTYH, BRCAL, and
ATM. These findings demonstrate a substantial
diagnostic yield, particularly in the male cohort,
and underscore the importance of NGS-based
germline testing in identifying individuals shown
with elevated hereditary cancer risk. Integration
of such testing into routine oncological practice
in Bulgaria may enhance early detection and
prevention in risk patients, family screening and
it is potential to improve clinical decision-
making.
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Purpose: Lynch Syndrome is an inherited
condition associated with increased lifetime risks
of colorectal, upper gastrointestinal, endometrial,
ovarian, and prostate cancers. While diet and
lifestyle recommendations exist to help reduce
cancer risk, limited research explores how
individuals with Lynch Syndrome receive and
implement this advice. This study investigated
opinions and attitudes towards nutritional
guidance.

Method: Eighteen participants diagnosed with
Lynch Syndrome were recruited via the Lynch
Syndrome UK Facebook page. In-depth, semi-
structured virtual interviews were conducted, and
transcripts were analysed using thematic analysis.

Results: Two major themes emerged: Trust and
Barriers. Subthemes under Trust included
Frustration, Knowledge and Understanding, and

Journey to Balance. Barriers included Finance,
Time and Convenience, and Willpower.
Participants expressed frustration over the lack of
trustworthy, specialist nutritional guidance.
There was a desire for more personalised support
and education tailored to Lynch Syndrome,
particularly for managing symptoms like early
menopause following risk-reducing surgery.
Dietary adherence was influenced by factors such
as nutritional knowledge, perceived cancer risk,
and quality of life.

Conclusion: This study highlights how trust in
advice and personal barriers affect dietary
adherence. Creating personalised, Lynch-specific
nutritional resources may help individuals make
sustainable changes to reduce cancer risk.
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Background: Genetic variations in BRCA1/2
and HER2 overexpression play a fundamental
role in determining cancer treatment strategies.
The presence of acute Kkidney injury (AKI)
complicates treatment selections, as many of
these therapies are nephrotoxic. This study aims
to explore how genetic factors and kidney
impairment determine the selection of cancer
treatment regimens, ultimately contributing to
precision oncology.

Methods: In this retrospective cohort study, we

evaluated 100 oncology patients (58 female, 42
male) treated at a tertiary care center. Among the
female patients, 28 had breast or ovarian cancer,
and 80% had a family history of malignancy,
indicating the possibility of a BRCA mutation or
hereditary cancer syndrome. All patients were
assessed for drug regiments based on frequency,
nephrotoxicity, and relevance to genetics status
as well as the incidence of AKI, defined
according to standard KDIGO criteria.

Results: AKI occurred 21% of all patients and
24% of females , most frequently with cisplatin-
and bevacizumab-based treatment. Regimens
with lower nephrotoxicity were more commonly
used in patients with BRCA1/2 and HER2-
positive profiles. Olaparib was not used in this
cohort possibly due to safety concerns or limited
availability despite genetic indications.

Conclusion: This study highlights the clinical
challenge of balancing integrated genetic therapy
and kidney function assessment in the treatment
of breast and ovarian cancer. Due to the
occurrence of AKI, oncologic regimens were
often modified, particularly in genetically
predisposed patients. Further prospective studies
are needed to evaluate kidney-adapted strategies,
particularly in BRCA-mutant populations.
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First-trimester aneuploidy screening is a
standardized procedure in prenatal care in
developed countries. While the majority of
screenings yield negative results, approximately
5% to 10% of pregnancies are identified as
screen-positive, indicating an increased risk for
chromosomal abnormalities. These cases may
require further prenatal diagnostics, which can
ultimately confirm a genetic abnormality in the
fetus. Although the technical aspects of
aneuploidy screening are well established under
the guidelines of the Fetal Medicine Foundation,
less attention has been given to the psychological
distress experienced by pregnant women during
this process. Uncertainty surrounding the health
of the fetus is a significant stressor that prompts
various coping mechanisms and personal

strategies aimed at maintaining well-being
despite the circumstances. Since distress is often
intensified in unpredictable and uncontrollable
situations, where problem-solving strategies are
not applicable, personal and social resources may
serve a vital role in adaptation and copying
efficiency. In our work we qualitatively explore
the importance of personal and social resources
that enhance the effectiveness of coping
strategies when facing uncertainty in health-
related contexts. We aim to create a basis for
possible  psychological interventions. This
knowledge  will facilitate  genetic and
psychological counseling in the clients of
prenatal centers.
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The Ubiquitous Pharmacogenomics (U-PGXx)
project and the PREPARE study implemented
pre-emptive,  panel-based  pharmacogenetic
(PGx) testing across seven European countries,
Slovenia included, to generate robust scientific
evidence on the impact of PGx-guided therapy on
patient outcomes.

The PREPARE study demonstrated that current
genotyping technologies allow for rapid and
reliable analysis of pharmacogenetic variants,
with turnaround times sufficient to inform timely,
evidence-based prescribing. A clinical decision
support (CDS) system was successfully
developed, but was not integrated into electronic
health records (EHRs) in all participating
countries due to the diversity in their health care
IT infrastructures. In Slovenia, alternative
solutions such as printed reports or portable PGx
documentation (e.g., "safety code" cards or
pharmacogenetic passports) provided effective
solution for delivering PGx information. In

Slovenia, in total 716 PGX reports have been
delivered to the referring physicians and patients.
In the study arm, 317 PGx reports were delivered
with a median turnaround time 4.45 days from the
sample collection. Approximately 95 % of the
patients had at least one PGx variant linked to
drug treatment recommendations reported, while
26.8 % of patients in the study arm and 29.3 % of
patients in the control arm carried a PGx variant
linked to recommendations for the treatment with
the drug prescribed at inclusion (index drug).

The PREPARE study offered critical insights
into the design, execution, and interpretation of
future clinical implementation studies in
pharmacogenomics. It identified key barriers to
implementation in diverse healthcare settings,
including Slovenia and provided enabling tools
and solutions to support clinical implementation.
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Anaphylaxis is a severe, life-threatening systemic
hypersensitivity reaction, mostly triggered by
food, drugs, or insect stings. While mast cells
play a key role, the contribution of clonal mast
cell-related disorders (cMCD), marked by
activating somatic missense variant in the KIT
gene, p.D816V (c.2447A>T), and hereditary a-
tryptasemia (HaT), caused by increased a-
tryptase—encoding TPSAB1 copy number, to
anaphylaxis caused by different triggers, is not
fully understood.

1444 individuals with insect sting (Hymenoptera

venom allergy, HVA) or drug-induced
hypersensitivity and 183 controls with large local
reactions (LLRs) or asymptomatic HV
sensitisation, underwent examination for KIT
p.D816V in peripheral blood leukocytes (PBL)
using a highly sensitive qPCR and tryptase
genotyping by droplet digital PCR.

KIT p.D816V was found in 21.6% of HVA cases,

especially those with severe reactions (33.9% vs.
11% with milder symptoms; p<0.0001), but in
only 1.3% of LLR and none with asymptomatic
sensitization. Most KIT-positive patients had
normal baseline tryptase (BST) (69%). HoT was
the main cause of elevated BST and was
associated with severe HVA (8.7%) and drug-
induced anaphylaxis (14%), especially by
antibiotics and biologics (24%). Concomitant
HaT and KIT p.D816V conferred the highest risk
for severe HVA (OR = 3.8; p< 0.01).

These findings highlight a high prevalence of
¢MCD and HoT in severe HVA and an important
role of HaT in antibiotics- and biologics-induced
anaphylaxis.
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Multiple sclerosis (MS) is a multifactorial,
immune-mediated demyelinating disease
affecting the central nervous system (CNS).
While most disease cases are adult-onset MS
(AOMS), approximately 3-5% of cases have
paediatric-onset MS (POMS). Recently, two
iron-deficient POMS cases were reported with
potentially causative variants in iron metabolism
genes, suggesting a significant role of the iron
metabolism genes and their variants in POMS.
We hypothesized that rare, predicted pathogenic
(RPP) variants iron metabolism-associated genes
could represent a risk factor for POMS. For this
purpose, we used whole exome sequencing data
to investigate the proportion of individuals with
RPP variants and conduct an RPP variant burden
analysis in 27 iron metabolism-associated genes
from the PanelApp England database in 46
POMS cases versus 3827 controls. We also
assessed the role of RPP wvariants in an
independent cohort of 215 AOMS cases. RPP
variants were identified in 17.4% POMS cases

(8/46), whereas 7.87% of controls (301/3827) and
7.9% of AOMS cases (17 of 215) carried RPP
variants in genes associated with iron metabolism
disorders. Our results showed that the proportion
of individuals with RPP variants was
significantly different between the POMS and
control cohorts (p-value: 0.02697). Our results
also showed that, compared to controls, three
genes were significantly burdened with RPP
variants in the POMS cohort - CDANL1 (p-value:
5.63x10%%), HEPH (p-value: 2.96x10™*) and
STAB1 (p-value: 1.31x10%). Thus, the results
show that POMS cases carry RPP variants in iron
metabolism-associated genes more frequently
than controls and AOMS cases, and that CDAN1,
HEPH and STABL could represent risk factors for
POMS. The results of the present study suggest a
possible role of rare variants in iron metabolism
genes in MS aetiology.
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More than half of the human genome consists of
repetitive sequences and regions with high
homology. Although many of these are located in
non-coding or structural regions, a subset of
sequences with high homology includes genes
and their pseudogenes. These regions are prone to
homologous recombination and structural
rearrangements, leading to deletions, insertions,
gene conversions, and single-nucleotide variants
(SNVs).

High sequence similarity in these loci makes
accurate detection of pathogenic variants
especially difficult. This issue is most acute in
clinically relevant genes. PCR-based methods
can improve the specificity of SNV detection but
lack  scalability and the ability to
comprehensively detect structural variants. By
contrast, targeted or genome-wide short-read
sequencing technologies often fail to resolve
these regions due to limited read lengths and
ambiguous alignments, which can lead to

miscalled or missed variants. Furthermore,
bioinformatics pipelines must be tuned to
separate true positives from artefactual calls in
these homologous loci.

Long-read sequencing platforms, which generate

reads spanning entire repetitive loci, offer a
promising solution for accurate SNV and
structural-variant detection and for resolving
gene—pseudogene ambiguity. Our experience
demonstrates their effectiveness in clinical
diagnostics, particularly for genes with
homologous sequences, such as STRC and
OTOA, which are associated with hearing loss.
As these technologies continue to evolve, they
hold significant potential to enhance diagnostic
precision and improve our understanding of
genetic disorders associated with complex
genomic regions.
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Purpose: In the past decade, several studies
explored global methylation profiles in multiple
sclerosis  (MS), revealing  differentially
methylated regions (DMRs) with limited
consensus. To identify convergent DMRs, we
integrated resulting data with a position-based
integration approach.

Methods: Systematic review identified eight
methylome studies, reporting 19,982 significant
DMRs. Using a rank sum method developed by
our group, we assessed the results across studies.
DMRs were mapped to genomic intervals of
10kbp. Significant DMR accumulation in each
region was assessed via permutation test
(N=1000) and  bootstrapping  (0=0.05).
Significant coding and non-coding regions were
annotated using gene ontology.

Results: We identified 172 significant regions
(p<0.05): 2 regions with DMRs overlapping

across four studies (HLA-DRB1 region), 56
across three, and 114 across two. In non-coding
regions, we detected DMRs in TRAJ cluster and
InNcRNAs linked to T-cell development and
neuroinflammation. Hypomethylated DMRs near
protein-coding genes were enriched in immune
system regulation, vitamin D signalling, ion
transport, and DNA expression regulation
pathways. Hypermethylated DMRs are involved
in immune and nervous system development, cell
invasion, and ion transport.

Conclusion: By integrating methylation signals
across multiple MS studies we identified
consistent DMRs in coding and non-coding
genomic regions, associated with T-cell function,
immune system development, and ion transport.
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Introduction: EM is a multifactorial disease,
whose severity is shaped by diet and microbiome
in a still unclear way. Regarding genetics, despite
rare variants are emerging in complex disorders,
their role in EM is unknown. Hence, we explored:
1) rare variants in EM, 2) diet and 3) gut
microbiome’s role in EM symptoms.

Methods: 146 EM cases were enrolled at IRCCS
“Burlo Garofolo” (Italy), collecting clinical,
genetic, and diet data.

1) WES prioritized rare predicted-damaging
variants in 47 EM-genes to be tested with
functional assays. Genotype-phenotype
correlations were explored.

2) Regression models tested associations
between diet and symptoms.

3) Rectal swabs from 50 cases underwent
microbiome analyses; statistical models assessed
associations with clinical data and symptoms.

Results: 1) WES detected 66 variants in 28
genes in 54 cases.

Variants in SYNEL1/SYNE2 genes, previously
linked to severe EM pain, were found in 10 cases;
9/10 reported severe symptoms. Notably,
endometrial cells from four carriers showed
higher migratory capacity vs controls.

2) Protein-rich food was linked with lower
dyspareunia severity (p=0.03), legumes with
severe dysmenorrhea (p=0.02).

3) Fusobacteriota were enriched in EM-
infertility, Prevotellaceae in dyspareunia, and
Bacteroidota in dysmenorrhea cases.

Conclusions: This study details rare variants’
role in EM and reveals links among symptoms,
diet, and dysbiosis, offering insights into
inflammatory mechanisms and highlighting
possible therapeutic targets.
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Alport syndrome (AS) is a genetically
heterogeneous disorder caused by mutations in
COL4A3, COL4A4, or COL4A5, leading to
progressive renal dysfunction. While genetic
screening has advanced, many cases remain
undiagnosed due to deep intronic splice site
variants. We report a male patient diagnosed with
autosomal recessive AS, characterized by
hematuria, proteinuria, and chronic kidney
disease progression. Initial kidney biopsy at age
10 revealed GBM thinning and focal sclerosis,
while targeted DNA sequencing failed to detect
pathogenic variants. Over 15 years, renal function
declined, and a second biopsy showed severe
glomerular  basement membrane (GBM)
abnormalities with multilamellated structures.
Whole-transcriptome sequencing revealed two
events of exon skipping, specifically at exons 27

and 38 of the COL4A4 gene, which were verified
by exon-specific PCR and Sanger sequencing.
Evaluation of intronic regions revealed two
heterozygous variants in non-canonical splice site
regions of the skipped exons, though their role in
aberrant splicing remains uncertain.
Immunofluorescence analysis confirmed
disrupted a304a5(IV) heterotrimer assembly.
This is the first documented case of dual exon-
skipping events in COL4A4, highlighting their
contribution to disease severity. Our findings
emphasize the need for RNA-based diagnostics to
detect aberrant splicing events and raise questions
about potential benefit of exon-skipping therapy
in autosomal recessive AS.

Topic: Genetics of complex diseases and
functional genomics
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Porphyria refers to inborn errors of heme
biosynthesis. This metabolic pathway requires
eight enzymes and each them might be affected.
This results in accumulation of porphyrins in
different parts of the body. There are two major
types of porphyria: acute porphyria affecting the
nervous system and cutaneous porphyria
affecting the skin. In addition, there are rare types
of porphyria with mixed phenotype. Both
autosomal dominant and autosomal recessive
inheritance is possible. The symptoms include
abdominal pain, polyneuropathy and
psychological disturbances.

If the clinical diagnosis of porphyria is
suspected, a panel of nine genes needs to be tested
in the patient. This requires next generation
sequencing and  MLPA  analysis  for
deletions/duplications detection.

Here we report 5 cases with different genetic
variants in the genes CPOX, PPOX and HMBS.
The first case is a 63 years old female diagnosed

with muscular dystrophy and adrenal hyperplasia,
who carries the variant CPOX:c.81G>C,
p.Trp27Cys, classified as VUS. The second case
is a child of 4 wyears with generalized
developmental delay and VUS PPOX:
€.987+5G>T. Furthermore, three females at the
age 27, 45 and 28 have been clinically diagnosed
with porphyria and all of them carry variants in
the HMBS gene: ¢.499-156A>C (VUS);
€.718_721dup; p.Pro241ArgfsTerll
(pathogenic) and ¢.-109C>T (VUS).

Genetic variants in heme biosynthesis pathway
show different age of onset and clinical
manifestation. The genetic diagnosis is crucial
due to emerging therapeutic needs and the
approaching RNA interference and gene
replacement therapies, as well as enzyme
replacement and chaperons administration
treatments.

Topic: Expanding the genotype-phenotype
landscape of genetic disorders in the Balkans
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Introduction: Epidermolysis bullosa (EB) is a
rare group of inherited skin disorders
characterized by blister formation following
minimal trauma due to structural fragility at the
dermoepidermal junction. EB is classified into
four main subtypes: epidermolysis bullosa
simplex (EBS), junctional EB (JEB), dystrophic
EB (DEB), and Kindler syndrome. Each subtype
is associated with mutations in specific genes
encoding proteins involved in skin integrity.

Purpose: The aim of this study is to present the
genetic analyses of 7 patients diagnosed with EB
and to contribute to the understanding of
genotype-phenotype correlations in EB.

Methods: Genomic DNA was isolated from
peripheral blood samples .Next-generation
sequencing (NGS) was performed using the
Illumina NovaSeq platform with the SOPHiA™
Clinical Exome Solution (CES) V3 Kkits.

Results: 7 patients (four males, three females;
aged 16-43 years) were included. Six distinct

variants were identified: one large exonic
deletion in COL7AL, and six single nucleotide
variants. Two of the variants were novel: KRT5
€.556-2A>T, and COL7Al  ¢.7523G>T
p.(Gly2508Val). Four variants—KRT14
€.612T>A p.(Tyr204*) and COL7A1 c.6016G>A
p.(Gly2006Ser) , KRT5 C.499G>A
p.(Glul67Lys), ITGB4 .1642G>A
p.(Gly548Arg)—had previously been reported
with EB in ClinVar Database.

Conclusion: This study contributes to the
expanding genotypic spectrum of EB by
identifying novel pathogenic variants in KRT5
and COL7AL. These findings support the utility
of comprehensive molecular testing in
confirming EB subtypes and improving patient
care through genotype-phenotype correlation and
appropriate genetic counseling.

Topic: Expanding the genotype-phenotype
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Obijective: The TTN protein plays a key role in
muscle tissue and both monoallelic and biallelic
pathogenic variants in the TTN gene have been
linked to diverse phenotypes.Despite the gene’s
large size, a clear genotype-phenotype correlation
for TTN-related disorders remains unclear.This
study retrospectively analysed patients with
homozygous or compound heterozygous TTN
variants to evaluate  genotype-phenotype
correlations in recessive cases.

Methods: Patients who underwent exome
sequencing at our genetic centre were screened
for  Dbiallelic TTN variants.The clinical
significance of variants was assessed following
ACMG criteria. The relationship between variant
location, predicted effect and clinical severity
was examined.

Results: Twenty patients with 26 biallelic TTN
variants were identified: 10 missense, 8 splice-

site, 4 nonsense, 3 frameshift and 1 deletion.Most
variants were in the terminal region beyond exon
300, with fewer between exons 100 and 200.
Loss-of-function variants near the terminal
region were linked to childhood-onset
phenotypes, while more proximal function-
impairing variants were seen in prenatal onset
cases.

Conclusion:  Homozygous or compound
heterozygous TTN variants strongly correlate
with muscle disease phenotypes. Despite limited
case numbers this study adds to the clinical
understanding of TTN variants. Including
heterozygous cases in future research may clarify
genotype-phenotype  relationships. Larger
cohorts  will  further improve clinical
interpretation.

Topic: Expanding the genotype-phenotype
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Background: Diamond-Blackfan anaemia
(DBA) is an infrequent congenital bone marrow
failure disorder characterised by erythroid
hypoplasia, congenital anomalies, and an
increased risk of hematologic and solid tumour
malignancies. DBA is often challenging to
diagnose due to a broad and variable phenotypic
spectrum. The presentation ranges from mild
cases diagnosed in adulthood to severe
presentations with prenatal onset of honimmune
hydrops fetalis. We aimed to characterise a case
series of DBA diagnosed at multiple tertiary
centres, highlighting the diagnostic challenges
and the role of genetic testing.

Methods: Three individuals with adult-onset
DBA, aged 33, 41, and 55 years, four children
DBA, aged 8, and 1 year (three pts), at the time
of diagnosis, and one foetal case with generalised
foetal hydrops, were included in the study.
Clinical, haematological features, and treatment
regimens  were collected.  Whole-exome
sequencing was performed on DNA isolated from

peripheral blood or foetal tissue samples,
followed by investigation of genes associated
with congenital anaemia.

Results: In adult DBA patients, two novel
pathogenic loss-of-function (LoF) variants in the
previously known DBA-associated gene RPL11
and one novel strong variant of uncertain clinical
significance (strong VUS) in the novel candidate
gene RPL23A with the predicted splice donor loss
were identified. In children, previously published
pathogenic LoF variants in the genes RPS26 and
RPS28 and a missense variant in RPS29 were
observed. In addition, one LoF variant in the
known DBA-associated RPL5 gene was not
published before. A strong VUS, not previously
reported, with the predicted splice acceptor loss
in the RPS19 gene was identified in the foetal
tissue sample.

Conclusion: The availability of genetic testing
and improved clinical recognition offer a means
to establish a diagnosis and further enhance the
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care of DBA patients. The novel identified
variants in the previously known DBA-associated
genes, and a novel DBA candidate gene
(RPL23A) expand the list of DBA-associated
variants and genes, respectively.
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Cluster analyzes of facial models of autistic
patients aim to clarify whether it is possible to
diagnose autism on the basis of facial features and
further to stratify the autism spectrum disorder.
We performed a cluster analysis of sets of 3D
scans of ASD patients (116) and controls (157)
using Euclidean and geodesic distances in order
to recapitulate the published results on the Czech
population. In the presented work, we show that
the major factor determining the clustering
structure and consequently also the correlation of
resulting clusters with autism severity degree is
body mass index corrected for age (BMIFA).

After removing the BMIFA effect from the data
in two independent ways, both the cluster
structure and autism severity correlations
disappeared. We also performed correlation
analysis which showed that the only correction
used in the existing clustering studies - dividing
the facial distance by the average value within the
face - is not eliminating correlation between
facial distances and BMIFA within the facial
cohort.
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Purpose: Hereditary myopathies are a
heterogeneous group of conditions resulting from
pathogenic variants in genes that encode proteins
essential for maintaining muscle integrity and
function.  Diagnosis remains  challenging,
requiring multimodal approaches including
clinical evaluation, electromyography (EMG),
histopathology, and molecular genetic testing.
This study presents a Turkish cohort of 45
patients with hereditary myopathies, emphasizing
genetic diversity and diagnostic utility of
advanced techniques.

Methods: We retrospectively analyzed patients
(2020-2025) with muscle weakness, elevated CK
levels, EMG abnormalities, and confirmed
molecular diagnoses. Next-generation
sequencing (NGS) panels targeting myopathy-
related genes and multiplex ligation-dependent
probe amplification (MLPA) for large
deletions/duplications were employed. Variants
were classified per ACMG guidelines.

Results: Among 45 patients (37 male, 8 female),
pathogenic/likely pathogenic variants were

identified in SGCA, DYSF, DMD, RYR1, CAPN3,
and others. Key findings included: DMD
hemizygous deletions (46%, 21/45),
predominantly affecting exons 45-55. Recurrent
variants: SGCA ¢.226C>T (p.Leu76Phe) in 3
familial cases and DYSF  ¢.334C>T
(p.GInl112Ter) in 2 unrelated patients. Additional
pathogenic/likely pathogenic variants were
identified in the RYR, CAPN3, and COL6Al
genes.

Conclusion: Our cohort underscores the genetic
heterogeneity of hereditary myopathies in
Tiirkiye, with DMD deletions being the most
prevalent. Combined NGS/MLPA proved
essential for accurate diagnosis, enabling tailored
management and genetic counseling. These
findings highlight the need for population-
specific studies to refine variant interpretation
and improve diagnostic pipelines.
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Hereditary transthyretin amyloidosis (ATTRV) is
an autosomal dominant genetic disorder caused
by amyloidogenic pathogenic variants inthe TTR
gene.  Clinical  phenotypes vary from
sensorimotor and autonomic neuropathy to
cardiomyopathy.

The genetics of ATTRv in Bulgaria shows the
presence of an endemic region for the Glu89GIn
variant. However, the genetic diversity for
ATTRv in the country is high, with eight
pathogenic variants found so far. The clinical
heterogeneity and age of onset require good
biomarkers for early disease detection. The
ubiquity of neurofilaments in axons explains the
elevated release of neurofilaments light chain
(NfL) following axonal damage. However, the
accuracy of NfL has never been studied in detail
in TTR mutation-specific cohorts.

Serum levels of NfL were measured five times
over a 12-month period in 38 asymptomatic
GIluB89GiIn carriers and 68 stage 1 polyneuropathy
ATTRv Glu89GIn patients.

Proximity Extension Assay was used to run
Olink Target 96 Neuro Exploratory protein
biomarker panel in the tested cohort.

The results show statistically significant
difference between the NfL levels in the two
studied cohorts with higher mean level in the
patient group. However, the overtime tracking of
NfL levels do not show significant change over
the period of one year. This could mean that
longer period for testing is needed to ensure the
accurate tracking of the disease progression.

ATTRVv is highly prevalent in Bulgaria, which
requires reliable diagnostics with practical
applicability. The implementation of new reliable
biomarkers for the prognosis and monitoring of
ATTRv will enable more precise disease
management and treatment evaluation.
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