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Precision medicine limitations: 
 
 Problems with SOPs and with the implementation of SOPs  
 biobanking 
 data integration 
 data analysis 
 data storage and safety 
 data interpretation 
 decision-making proces 
 reporting 
  
 Narrow pool of effective prognostic and diagnostic markers 
 Limited number of effective drugs 
 Simplified solutions for patient’s data interpretation 
 
 decisions inadequate or not as personalized as expected 



• Project funded by The National Centre of Research and Development within R&D Strategmed Programme 

„Prevention practices and treatment of civilization diseases”. Project budget: 4 362 335 EUR 

MOBIT Project:  
Molecular Biomarkers for Individualized Therapy  
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MOBIT Project (MOlecular Biomarkers for Individualized Therapy)  
 

 

 Creation a unique oncology biobank providing the service of samples: 

  * central and peripheral tumor tissue 

  * normal tissue 

  * blood (whole blood, serum, plasma) 

  * urine (supernatant, sediment) 

 Development of software platform for collection,  integration and analysis of -omics  

and clinical data for implementation of individualized therapy 

 Development of personalized diagnostic procedures based on tumor heterogenity and integrated 

genomics, transcriptomics, proteomics, metabolomics and PET/MRI imaging analysis 

 Creation of reference model (and SOPs) for personalized tumor diagnosis and intervention with Non-

Small Cell Lung Cancer as a model.  



9th European Regional Conference on Thoracic Oncology: New challenges in diagnosis and treatment  

Genomics profiling 

 • Genomics (WGS) 
• Transcriptomics (RNA-Seq) 
• Epigenomics (Bisulfite-Seq) 
• microRNA (miRNA-Seq) 
• ctDNA 

PET/MRI – radiomics  Patient and clinical data 

Data integration and data analysis Software Platform  

SmartBioBase 
Proteomics platforms 

 

Metabolomics platforms 

Reference Model for Personalized Tumor Diagnosis and Management 

OncoSup 

 
Customers and Users: 

• Clinicians 
• Researchers 
• Statisticians and Bioinformaticians 
• Patients 
• Pharmaceutical industry 
• Health insurance companies 
• Further groups  
 

The MOBIT approach 
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Clinical  
implementation 

Clinical 
interpretation 

Data  
Annotation, Aggregation and Integration 

Omics and PET/MRI Data Collection 

Biobanking and Clinical Data Collection 

MOBIT Project 
Early Stage NSCLC 

MOBIT Plus Project 
Advanced NSCLC 

Other Solid Tumors 

Clinical  
implementation 

Customers and Users 

The MOBIT approach 
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Bioinformatics 

and Data 
Analysis 

MUB 
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University of 
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Biology 
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Software development 
SmartBioBase 

HPC data analysis 
Data storage 

Bioinformatics pipelines 
development 

 WGS, RNA-Seq, RRBS, smallRNA-Seq 
 Metabolommics 
 Proteomics 
 PET/MRI images 

Curated knowledge databases 
Data analysis (research) 
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Omics data, imaging data, questionnaires, other clinical data... 

DATA CONTAINER 
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SmartBioBase – key components 

„Manager” module – supports patient management and related events, 
includes functionalities: defining patient groups, adding patients to groups, 
viewing patients data and associated events. 

 

 „Data Migration” module – to facilitate the migration and integration of 
data to SmartBioBase. It allows for interactive upload of genomics, 
metabolics, and imaging data (eg PET/ MRI).  

„Calendar” module – offers a preview of the action schedule defined for 
patients in the SmartBioBase; gives the ability to view patient actions in 
month, week, and day view and allows to modify critical parameters 
including start and end dates, times and status of events. 

„Medical Imaging Data Viewer” – provides access to patient image data 
stored in DICOM format. This component gives the ability to preview 
images directly from your web browser without installing additional 
plugins or applications.  

Data Management Data Processing 

The MOBIT Project:  
Molecular Biomarkers for Individualized Therapy  

• Modules for processing of raw genomics data based on developed 
bioinformatic pipelines 

• Modules for integration of selected sets of collected data, including 
clinical data, processed genomics data, metabolomics data or image-
based data 

• Analytical tools for processing and analysis very large data sets in a 
distributed manner on the basis of potentially interesting patterns 
defined by the researchers 

Data Integration and Analysis 



Omics data, imaging data, questionnaires, other clinical data... 
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Data interpretation; support for diagnostic and therapeutic procedures 

OncoSup 



SmartBioBase Data sets 

The MOBIT Project:  
Molecular Biomarkers for Individualized Therapy  

Expert teams: 
Selection of the set of known cancer 

biomarkers, described in the 
literature and clinically verified 

 
Clinically actionable variants 
Potentially actionable variants 
Biologically significant variants 

Cancer pathways variants 
 

Formulation of diagnostic algorithms 

Clinicians/ Experts/ Advisors: 
Formulation of diagnostic queries in natural 

language 

Bioinformaticians/informaticians: 
Processing of diagnostic queries  

- transformation into SmartBioBase queries 

a) Testing of diagnostic algorithm on MOBIT data 
b) Reformulation of diagnostic algorithm 

c) Reinforcement 
 Development of the ONCOSup service 

Clinicians/ Experts/ Advisors: 
Formulation of diagnostic queries in natural 

language 



Mayekar and Bivona, Clin. Pharmacol. Ther. 2017 

Drugs for personalized therapy in lung cancer 



Prepared on the basis of the drug programs of the Polish Ministry of Health 



Prepared on the basis of the safety data sheets for medicinal products 



Patient Diagnosis 

SmartBioBase 

OncoSup 

Negative result of 
the determination of 

molecular subtype 

Mutation 
in EGFR 

Leu858Arg 
mutation 

YES 

NO 

YES 

NO 

Treatment in the first or second line 

Local progress 

YES 

NO 

Neurological 
symptoms;  
the need to 
increase the 

dose of 
glucocorticoids 

YES 

NO 

@ 

@ Stage III – except in cases where 
chemoradiotherapy, radiotherapy  
or surgical treatment is possible,  
or stage IV (advanced, metastatic); 
  

Metastases  
in the central 

nervous 
system 

YES 

NO 

Laboratory 



Age over 
18 years 

old 

NO 

YES 
Fitness within 
0-1 according 
to the WHO or 

ECOG 
classification 

NO 

YES 
Co-occurrence 

of clinically 
relevant 
diseases 

NO 

YES 

* 

Proper function 
of the 

hematopoietic 
system 

NO 

YES Proper 
kidney 

function 

NO 

YES 

% 

Exclusion of  
the use of 
concurrent 

chemotherapy and 
other molecularly 

targeted drugs 

YES 

NO 

Treatment with 
GEFITINIB 

Neurological 
symptoms;  
the need to 
increase the 

dose of 
glucocorticoids 

YES 

NO 
Proper liver 

function 

NO 

YES 

$ 

Exclusion of prior 
pharmacological 

treatment of NSCLC at the 
stage of metastasis or 

local progress 

YES 

NO 

Exclusion of coexistence of other 
malignancies treated with palliative 

prescription (regardless of the 
response obtained) and failure to 
obtain a complete response in the 

case of cancer treated with a radical 
assumption 

YES 

NO 

* Uncontrolled hypertension, unstable 
coronary heart disease, myocardial 
infarction in the last year, ventricular 
arrhythmias requiring treatment 

% Creatinine concentration 
doesn’t exceed 1.5 times 
the upper limit of the 
norm 

$ Rules taking into account bilirubin 
concentration 

# 

# Rules taking into account blood 
morphology examination 



Translation of approved diagnostic and therapeutic procedures of personalized therapy for dynamic decision 

suport system within OncoSup 







OMICS analysis 
 

 WGS (Whole Genome Sequencing) 
 - 144 samples analyzed  
 - complete results of 72 patients samples 
 

RNA-Sequencing 
- 350 samples analyzed  

 
RRBS (Reduced representation bisulfite sequencing) 
 - 350 samples analyzed  
 

Small RNA sequencing  
 - 175 samples analyzed  
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TMB prognostic models, variant and mutation frequency 

Random Forest-based tool for diagnostic and prognostic decision support 

New epigenetic prognostic markers 

Liquid biopsy microRNA prognostic signature 



Laboratory 

Patient Diagnosis 

SmartBioBase + OncoSup 

Patient data (questionnaire), Standard laboratory 
tests, Raw omics data (NGS), Histopathology data 
PET/MRI imaging 

Primary data analysis 

Data integration 
(data + knowledge databases) 

Data interpretation+ 
(molecular profile+ available 
therapies+ other diagnostic data) 

Results of NGS data analysis 

Molecular profiling 
Identification of potentially actionable variants 
Priorytization of clinically actionable variants with approved 
therapeutic actions 
Identification of therapeutics and therapies 

Recomendation of therapeutic proces based on molecular 
profile and other clinicaly valuable diagnostic data and available 
therapies 

 Static report based on 
molecular profiling 

 Dynamic decision 
support system 

 Technical report on NGS data 

Data interpretation 
(molecular profile + diagnostic and 
prognostic models + knowledge 
databases) 

Diagnostic decision support system 
Piagnostic decision support system 

 Diagnostic and prognostic 
decision support 
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Imagene.me – 46 highly experienced domain professionals in the area of : 
 
o Biotechnlogy (12) 
o Human genetics and genomics (4) 
o Medicine (3) 
o Bioinformatics (3) 

o Software engineers and business analysts (13) 
o Artificial Inetlligence and data analysis (6) 
o Data safety (2) 
o UX/UI and psychology (3) 

Imagene.me was born in the mind of life and data science researchers thrived by the potential of the latest groundbreaking technology 

and science achievements in the area of human genomics, personalized medicine and large-scale data analysis.  



Imagene.me 
Our mission is to increase the awareness and engagement of people in personal health management on a population scale. Imagene.me targets the transformation of complex 

biomedical and behavioral data into personalised insight.  

 

Vision: provide self-improving, IA-powered personal assistant aiding informed choices in the area of health, life style, diet or physical activity.  

 

 

 



Personal data, clinical records (electronic health 
records, patients' socio-demographic), medical 

care pathways data 
 
 

(EHR) 

10 years of experience in effective 
implementation of analytical 
solutions based on AI on the 
medical services market in the USA 

Genomics, behavioral, environmental data 

Imagene.me myLife 



THE CONCEPT is simple  

We receive a saliva sample, we decipher DNA variants and send back to 

our customer a personalised and simple information based on his DNA. 

That’s how the story begins. 

 

We know that what our genes determine, is influenced largely by our 

lifestyle. 

Therefore we establish an app-based "conversation" with the customer to 

get what we need to assist him better in his choices. That’s how we’re 

building the value. 

Imagene.me myLife 



THE POTENTIAL is high Questionnaires and 

voluntary activity monitoring feed the system, improving the 

quality of personalized advises, suggestions or warnings. We are 

ready to add additional important layers of information, such as 

electronic health records, medical devices or other - still to be 

imagined - to improve the accuracy of our advises.  

Imagene.me myLife 



THE CORE of our solution  

An AI-powered BigData system connects phenotypical and behavioral data collected per 

person over the time with his genomic profiles. Then, at a population scale, the system 

analyses multivariate associations and addresses valuable questions and problems by making 

generalized models. A new person joining the imagene.me community is profiled and their 

respective outcomes (corrected predictions, risks and risk-minimizing actions) are provided.  

Imagene.me myLife 



CPU R740 

Storage H500 

DNA sequencing 
laboratory 

GPU T640 

Hadoop R440 

App R740 

Genomic data analysis 

AI-based  
data analysis 

Two-way  
communication 



▪ Whole exome- or whole genome sequencing 

▪ Detailed, life-long updated genetic predisposition report 

▪ Other engagement-increasing features (dynamic scoring system) 

 

In-app two-way communication: 

▪ Acquisition of behavioral data 

▪ Motivation-related mechanisms 

▪ Personalized guidelines for behavioral intervention 



▪ Significance analysis/ validation of known disease associations 

▪ Identification of new disease associations 

▪ Identification of behavioral risk factors  

▪ Population variability analysis  

 

▪ Prediction of future health system load 

 

▪ Awareness increment 

▪ Motivation increment 

▪ Participation and responsibility increment 



Imagene.me myLife 



Healthcare 
Precision Nutrition 

Sport Coaching 
… 

 
 myLife 

Scientific community 



Contact: 

miroslaw.kwasniewski@imagene.me 


