


PROJECT SOPHGENA A.S. GLOBAL AND STRATEGIC VIEW

Sophgena's goal is to create a virtual clinic with the aim to provide physicians and end clients with personalized medicine
solutions through end-to-end genomic analysis.

What: 1.) creating a functional ecosystem for personalized medicine based on genetic tests and information such as SNP, 
SNR, CNV, INDEL; 2.) running a genetics lab with top level technology and the best personnel; 3.) creating a database of
clinically interpreted variants with AI running on top of them to refine diagnosis. 

Why? The time is now ripe for biology to move definitively from science to engineering. It has become less sporadic and 
we can be able to describe it, understand the language of biology, and describe chemical processes. This means that 
technology has reached a point where we can model at this enormously increasing rate of computational power, look for 
connections, use all the research projects that have been done so far, and the results to find connections about how 
amino acids behave, what proteins do, how they interact, what our variants in DNA do.  

=> THIS IS THE TIME WHEN WE CAN HARNESS THE POWER OF COMPUTING AND APPLY EXISTING 
KNOWLEDGE TO CLINICAL PRACTICE. 

Patients, healthcare providers, and payers need solutions. Innovations that reduce the human and economic burden of
diseases. 

Sophgena's strategy is to take diagnostics and comprehensive healthcare to a new level to be faster, more successful, and more meaningful 
in what it delivers to clients. It also actively changes attitudes towards health. 



PROJECT SOPHGENA A.S. GLOBAL AND STRATEGIC VIEW

The global genetic testing market is poised for significant growth this decade. The 
market size has been valued at approximately USD 15.9 billion in 2022. This market is 
expected to grow at a compound annual growth rate (CAGR) of approximately 10.2% 
from 2023 to 2032, reaching approximately USD 40.9 billion by 2032 (Market Data 
Forecast) (Allied Market Research).

Another forecast states that the market could grow from $7.42 billion in 2023 to $36.4 billion by 
2031, which would represent a significant 22% CAGR over the forecast period (SkyQuest Tech). 
The differences in market size estimates can be attributed to the different methodologies and 
market scopes considered in these analyses.

The European genetic testing market held the second largest share of the 
global market in 2023 and is expected to exhibit a remarkable CAGR during 
the forecast period.

Personalized medicine is used for various chronic diseases such as heart disease, 
cancer, diabetes, etc. The genetic testing of the individual receiving personalized 
medicine facilitates the drug developer's ability to efficiently and effectively treat the 
patient's disease.

The European genetic testing market accounted for the second largest share of the global market in 
2023 and is expected to grow at a remarkable CAGR during the forecast period. Factors such as 
increasing demand for effective treatments, rising disease prevention awareness through ancestral
DNA information, and growing government support in introducing reimbursement programs for

the benefit of people are driving the genetic testing market in Europe.



1.Highly advanced technology and expert staff: Sophgena performs genomic testing in 
an accredited laboratory based on validated protocols using the latest technology; the 
quality of the tests is assured by top experts for test execution and genomic data analysis 
and interpretation.

2.Real personalized medicine: the Sophgena tests allow physicians to take a personalized 
approach to therapy that considers each patient‘s unique genetic differences. In the area 
of therapy selection, they allow physicians to precisely target treatment, be more 
effective, and minimize treatment side effects.

3. Disease prevention: The early detection of genetic risks using Sophgena tests enables 
the implementation of preventive measures before diseases develop. For example, 
if a genetic predisposition to certain types of cancer is detected, an individual form of 
monitoring can be chosen by the doctor, and lifestyle modifications can be 
recommended by specialists.

4.Genetic tests customized for the patient: with Sophgena tests, doctors can refine the 
selection of appropriate drugs based on genetic compatibility (pharmacogenomics), 
minimizing the risk of side effects and increasing the effectiveness of treatment.

5.Faster and more effective diagnosis: Sophgena tests use tools that make genetic 
analysis faster, more accurate, and more precise, allowing doctors to start effective 
targeted prevention or treatment sooner.

6.We are building a database of clinically interpreted variants: analysis of the large 
datasets generated by the whole-genome approach on which Sophgena tests are based, 
allows experts to better understand the genetic variations associated with 
different diseases, facilitating more accurate diagnosis and treatment.

11 REASONS TO USE SOPHGENA'S GENETIC SERVICE

7. Comprehensive range of genetic tests: Sophgena offers a wide range of targeted panel 
tests designed for specific health risks or diagnostic procedures such as KARDIO, ONKO, 
CARRIER, and newborn screening ... 

8. The most comprehensive coverage, accuracy: For Sophgena tests, the technology of 
whole genome sequencing is used following international recommendations and 
standards in combination with evaluation criteria specified by professional entities 
(ACMG, Society of Czech Medical Genetics). The tests are performed following the EU 
rules for the performance of in vitro human diagnostics (IVDR regulation). 

9. Maximizing data yield and participation in scientific research: Sophgena uses 
advanced informatics and bioinformatics methods, including AI methods, to maximize 
the yield of relevant data. The importance of aggregated and anonymized data obtained 
through Sophgena tests contributes, through collaboration between Sophgena and the 
medical and scientific community, to advancing faster and more accurate diagnosis and 
a personalized approach to prevention and treatment. 

10. No investment for doctors: Hospitals and healthcare facilities can use Sophgena's 
services without investing in expensive technology and expert staff, providing a reliable 
solution for complex diagnoses at a great performance-to-price ratio.

11. Significant growth in the genetic diagnostics market:  the use of genomic and 
genetic tests in human diagnostics and targeted personalized medicine is growing 
significantly globally, increasing the demand for expert services. Sophgena has the 
ambition to become one of the leaders in this market, providing comprehensive 
solutions based on the latest technologies, an expert team including laboratories, 
informatics, and interpretation of the data obtained.



EXPERIENCE OF THE FOUNDER AND MAIN SHAREHOLDER

I am an experienced executive chairman with strong focus 
on the healthcare industry in the CEE region. 

With 16 years of expertise, I have combined healthcare 
within my own group, Innova Healthcare, FutureLife, 
specialized polyclinics, and private equity.

I am well-connected and capable of conducting business 
across the CEE region, with strong coverage in the Czech 
Republic, Slovakia, and Poland.

My influence and access within healthcare and medical 
organizations enable large-scale purchasing synergies, 
growth of unique patient bases, and high potential for 
M&A activity.

Motto: The goal is to help people 
understand that their health plays the 

most important role in their lives.

Up to 2001: Mathematics, physics, biology, chemistry, German, English

2001 - 2006: finance, credit derivatives, investments, banking at WU Wien, 
University of Cologne and VSB - TU Ostrava

2007 – 2013: private equity, negotiations, leading the healthcare projects, 
business development, and intensive executive management in IVD, 
outpatient clinics, and imaging diagnostics providers

2013 - 2015: co-founder of FutureLife, M&A, bringing the whole prepared 
project to investor with first phase hands-on execution

2016 - 2022: founder and major shareholder of Innova Healthcare (a group 
of medical facilities and healthcare providers that I built up consisting of an 
MRI clinic, an orthopaedic clinic, a gynaecology clinic, and a specialised 
immunology clinic), co-founder of Men's Health Clinic, M&A process, and 
integration of IVF clinics to the healthcare group.
 
2023 -> Sophgena - a new way of people accessing genetic testing and 
analysis, and the associated risk mitigating healthcare with clinical 
geneticists 
Healthcare consolidation project





Genetics is the branch of biology that studies genes, genetic 
variation, and heredity in living organisms. It examines how 
traits are inherited through DNA, how genetic information 
shapes physical and biochemical traits, and how it changes 
over time due to mutations or environmental factors.



Genetic Information and DNA

• DNA (Deoxyribonucleic Acid) is the molecule that carries genetic 
instructions for all cellular processes and is fundamental to all life 
forms

• DNA structure was resolved in 1953 by J. Watson, F. Crick, and R. 
Franklin

• DNA contains the instructions for making proteins, which perform 
a vast array of functions in organisms, from structural roles in cells 
to acting as enzymes that catalyze chemical reactions.

• These instructions are encoded in the sequence of bases (A, T, G, 
C), which are attached to a sugar-phosphate backbone. Each strand 
of DNA is held together by chemical interactions between these 
bases.





Key Features of Human Genome

• The size of the Human Genome is about 3.2 Gigabases (Gb) and it encodes approximatelly          20 000 to 25 
000 genes.

• Only about 1-2% of the human genome directly codes for proteins (exons). The rest consists of non-coding 
regions, some of which regulate gene expression or have structural functions.

• Although human genomes are 99.9% identical among individuals, the 0.1% difference accounts for genetic 
diversity, which contributes to differences in physical traits, susceptibility to diseases, and responses to 
environmental factors.

https://adntro.com/en/blog/salud/exome-complete/



The Human Genome Project (HGP)

• HGP was an international research effort to map and sequence the entire human genome. It was launched in 
1990 and completed in 2003. The total costs of HGP were estimated to                  3 billion USD.

• Aims and objectives:

• Sequence entire human genome consisting of 3.2 Gb

• Create a physical map of the human genome

• Understand function of genes and identify all disease-causing genes

• Make information available for all researchers

• Develop tools for processing and analysing genomic data

https://doe-humangenomeproject.ornl.gov/



Evolution of sequencing costs over last 20 years

https://www.genome.gov/about-genomics/fact-sheets/DNA-Sequencing-Costs-Data





Secondary analysis – the task at hand

https://research.google/blog/deepvariant-highly-accurate-genomes-with-deep-neural-networks/



How fast can we perform secondary analysis today?

• Both primary and secondary analyses can be 
performed either real-time or in a span of minutes 
using today’s advanced HW

• We performed benchmarking of NGS secondary 
analysis workflow using standard CPU computing 
server and NVIDIA GPU computing server

https://www.projectreylo.com/post/nvidia-unleashes-next-gen-
ethernet-and-grace-hopper-superchip



• 2 independent human DNA samples analysed using standardized whole-genome 
sequencing (WGS) protocol

• Illumina NovaSeq X Plus

• 1.5 billion of short reads (2x151 nt PE) per sample accounting for genome coverage of ≥30x

• Approximatelly 4.8 million single nucleotide variants (SNVs) and indels

• map reads to hg38 reference genome (bwa mem, samtools)

• FASTQ -> BAM

• mark or remove PCR duplicate reads (samtools, GATK)

• BAM -> clean BAM

• call genetic variants (Google Deepvariant)

• BAM -> VCF

Secondary analysis benchmarking – task and data



Standard CPU computing server

• 1x CPU Intel i7-14700KF 20-core/28-thread

• 128 GB RAM

• 2x 14 TB HDD SATA RAID1

• Ubuntu 22 linux

Secondary analysis benchmarking - hardware configuration

NVIDIA GPU computing server

• 1x CPU AMD EPYC 9334 32-Core

• 384 GB RAM

• 1x 3.84GB SSD SATA

• 1x NVIDIA H100 Tensor Core GPU

• Ubuntu 22 linux

• NVIDIA Clara Parabricks 4.3.1-1



Secondary analysis benchmarking – results

H100 GPU processing is faster

• Alignment (mapping to reference) = 7.7x 

• Marking and removing duplicate reads = 6.3x

• Variant calling = 15.2x

• Overall accelaration = 9.1x

Accelaration of secondary analysis in sequencing workflow is essential to applications such as early pathogen 
diagnostics and wastewater monitoring, as well as in fields like oncology and newborn screening.
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Where is the bottleneck in data analysis today?

There is approximatelly 5 million variants called in each WGS experiment which must be reviewed and 
interpreted in the context of patient clinical history.

In monogenic diseases, there is usually single disease-causing variant, making interperatation a “needle-in-a-
haystack” problem

Data interpretation and reporting
=

Tertiary analysis





Use of Artificial Inteligence in Modern Genomics 

• Artificial intelligence (AI) and machine-learning models (MLM) are essential in database mining in 
genomics, especially for interpreting variants identified through sequencing, however, the breadth of AI 
and MLM use also extends to:

1. Variant classification -  AI and ML models automate the classification of genetic variants by comparing new variants to large 
databases like ClinVar or gnomAD.

2. Functional impact prediction - AI analyzes how variants might affect genes or proteins, predicting changes in structure or 
function.

3. Annotation and prioritization - AI annotates variants using multiple data sources, helping prioritize clinically relevant ones.

4. Contextual analysis with phenotype integration - Machine learning integrates patient data, like symptoms or family history, 
with genomic data to better interpret variants

5. Prediction of variant-variant interactions - AI detects complex interactions between multiple variants that contribute to 
disease.

6. Data integration across multiple omics - AI integrates data from genomics, transcriptomics, and proteomics to offer a 
comprehensive interpretation of how a variant affects biological processes, improving disease mechanism insights.

7. Automation of workflows - AI automates variant interpretation workflows, from variant identification to clinical reporting, 
speeding up the process and reducing human error.



Use of Artificial Inteligence in Modern Genomics 

• AI and MLM are deployed to process vast amount of genomic datasets collected within Genome-wide 
Association Studies (GWAS)

• GWAS aims to identify associations between genetic variants (e.g., SNVs) and traits or diseases. AI and ML 
improve the process in the following ways:

➢ Feature selection and dimensionality reduction – MLM simplify large genetic datasets from GWAS by reducing 
their complexity while retaining key genetic information

➢ Identification of complex interactions - MLM can uncover complex, non-linear interactions between multiple 
genetic variants, revealing relationships that traditional GWAS methods might miss.

➢ Data integration - AI models combine different types of biological data with GWAS results to uncover relevant 
pathways or regulatory mechanisms linked to genetic traits

➢ Improved prediction of phenotype - AI techniques can predict disease risk or complex traits more accurately than 
traditional methods by analyzing multiple genetic variants at once.



Use of Artificial Inteligence in Modern genomics 

• AI and MLM play a significant role in improving Polygenic Risk Score (PRS) models

• PRS quantify an individual's genetic predisposition to a disease based on the cumulative effect of multiple
genetic variants. AI and MLM aids in PRS calculation as follows:

➢ Improved risk prediction– AI models can improve PRS by considering complex relationships between SNPs and 
other factors (like age, environment, family history, lifestyle) for more accurate risk score assessment

➢ Handling population diversity- AI helps make PRS models more accurate across different populations by adapting 
models trained on one group for use in others and adjusting for ancestry differences.

➢ Feature importance and interpretability -AI methods like XGBoost or SHAP help identify which genetic variants 
contribute most to disease risk, improving our understanding of genetic influence.





AI system developed by DeepMind enables prediction of protein 
stucture

https://www.nature.com/articles/d41586-024-03214-7

https://www.nature.com/articles/s41586-021-03819-2

https://en.wikipedia.org/wiki/Nobel_Prize_medal



Legal and Ethical Implications of AI use in Clinical Genetics

• Data Privacy: The use of AI requires large-scale genomic data, raising 
concerns about patient consent, data security, and potential misuse 
of sensitive genetic information.

• Bias and Fairness: AI models may perpetuate bias if trained on non-
representative datasets, potentially leading to inaccurate genetic 
predictions for certain populations.

• Transparency and Accountability: The "black-box" nature of AI 
models in variant interpretation raises ethical questions about 
explainability, clinician responsibility, and ensuring that predictions 
are interpretable and reliable.

• Regulation and Standards: The integration of AI in clinical genetics 
demands clear regulatory frameworks to ensure the accuracy, safety, 
and ethical use of AI-driven decisions in healthcare.



Kazuistika - příklady pacientů s dětskou mozkovou obrnou a dystonií

• Pacientka nar. , od 1. roku známky stagnace vývoje, poruchy pohybu a motoriky, od 5 let věku závislá na inv. vozíku, 
porucha řeči, mikrocefalie, dystonie (klonické křeče v různých částech těla)

• Oba rodiče bez klinické anamnézy nebo genetické zátěže v rodině

•  2020: jako diagnóza zvážená kvadruspastická dětská mozková obrna

https://patrondeti.cz/pribeh/rehabilitace-uvolni-kacence-ztuhle-a-bolave-svaly
https://youtu.be/lDRlv2ldTLo?t=8



Kazuistika – genetická vyšetření

• standardní genetická diagnostika bez patologického nálezu (normální karyotyp 46, XX, mikročipové profilování:  duplikace  (také u 

zdravého otce = nemá patologický potenciál) 

• 2023: specializované vyšetření fakultní nemocnice, oba rodiče a dítě (trio) pomocí exomového sekvenování (WES),  které teoreticky pokrývá všechny 

protein kódující geny v genomu člověka 

• Nalezena genetická varianta v genu – změna pořadí aminokyselin v proteinu vedoucí ke změně struktury proteinu , 

kóduje protein lehkého řetězce proteinu  - dlouhodobě spojován s časným nástupem dystonie

• de novo nález u pacientky, pravděpodobně patogenní v in silico modelech 

Není přímý vztah s příznaky u pacientky – heterozygot (pouze jedna alela genu je zasažena), není publikována kazuistika s touto konkrétní variantou, nelze 
dohledat v online databázích = bez uzavřené molekulární diagnózy

Není vyloučena přítomnost mutace, která nebyla zjištěna použitými metodami = rodiče nemají jistotu, že další dítě bude v pořádku !!! 

➢ Trio WES negativní = vyčerpání možností standardní péče, WES je top vyšetření hrazené ze ZP v ČR!
➢ Další možnosti: samoplátci - sekvenace celého genomu standardními metodami (po WES malá výtěžnost, ekonomicky nevýhodné
➢ experimentální metody  - sekvenace celých molekul DNA (long-read sequencing)  -  
➢ Sophgena: PacBio revio systém, sekvenování celého genomu čtením dlouhých molekul



Kazuistika – PacBio celogenomová sekvenace dlouhým čtením

https://www.pacb.com/human-genomics/

- Pacientka přichází do Sophgena 06/24, konzultace s klinickým 
genetikem – indikace k LR-WGS

- 09/24 – dokončení analýzy, anotace dat pomocí SW s AI využívající 
agregační online databáze genetických variant

- Potvrzeny předchozí nálezy + nalezena varianta v genu  
 – změna vlastností proteinu

-  is an inborn error of
metabolism characterized primarily by increased levels of 3-
methylglutaconic acid (3-MGA) associated with variable neurologic
deficits and neutropenia. The phenotype is highly variable: most 
patients have infantile onset of a severe progressive encephalopathy
with various movement abnormalities and delayed psychomotor
development. Other common variable features include seizures, 
recurrent infections due to neutropenia, anemia, and brain imaging
abnormalities“ (OMIM, https://omim.org/entry/619835) 

- Nalezená varianta vysvětluje mnohem lépe fenotyp pacientky, 
probíhá validace výsledků ortogonální metodou



Kazuistika – publikace

https://www.cell.com/ajhg/pdf/S0002-9297(14)00519-9.pdf

https://www.cell.com/ajhg/pdf/S0002-9297(14)00526-6.pdf



Conclusion 

”The application of AI technologies represents a critical opportunity for dramatically improving the scalability, 
accuracy, and utility of clinical genomics.” (Aradhya, S., 2023)

“Variant prioritization computational tools can complement and enhance manual analysis and reduce 
turnaround time in clinical diagnostic laboratory.” (O’Brien, T., 2022)

“It is important that AI methods do not exacerbate existing socio-economic, racial, and ethnic 
disparities.”(Walton, N., 2023)

“AI-based recommendations should never entirely substitute for human judgements. Until AI is judged to be 
extremely reliable, accountability for the deployment of AI tools should tend to fall on practitioners.” 
(Coghlan, S., 2023)
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