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2. OMICS databases (genomic, transcriptomic and proteomic databases).   

In the OMICS databases, the THALAMOSS Network will include advanced molecular data collected under WP2, 
such as polymorphisms for disease modifiers, and whole-genome-SNP, functional genomic, transcriptomic and 
proteomic data. The goal in this case is to stratify patients with thalassaemia mutations at the genomic, proteomic and 
transcriptomic levels. Proteomics and transcriptomics analysis will provide biomarkers for their therapeutic 
management (categorisation, prognosis, diagnosis and therapy). Genomics (SNP) analysis of nucleated blood cells 
will be the first to be performed. This task will fully genotype globin genes and known modifiers and will use next-
generation-sequencing technology to identify additional markers (single-nucleotide polymorphisms; SNPs). In order 
to allow patient stratification by these genetic markers, the task will process a large number of patient samples of 
different primary thalassaemia mutations and from independent medical centers and populations. Genome-wide 
association studies with sample properties will be calculated by chi-square basic allele testing corrected for multiple 
comparisons. SNPs with a low allele frequency will be compiled into panels of the most informative markers for 
sample properties, in order to develop inexpensive stratification tests for routine clinical testing and commercial 
exploitation. The sample acquisition and characterization in independent centers that will be implemented in this 
study is critical to control for center-to-center variation expected in real-life therapeutic settings. Second, proteomics 
and functional genomics analysis of subpopulations will be performed. Proteomics and transcriptomics studies in 
thalassaemic patients will identify significantly differentially regulated proteins and mRNAs as biomarkers for the 
stratification and therapeutic management of !-thalassaemia, with the aim to develop standardised commercial 
diagnostic tests within the consortium. Both studies are based on peripheral blood collected from thalassaemic 
patients with different primary mutations and sample characteristics. Monoclonal antibodies against selected 
biomarkers will be generated by the SME Harbour Antibodies with the aim to develop diagnostic applications. 
  
3. THALAMOSS gene-therapy database. The database will contain data on the responsiveness of patient-derived 
ErPCs to gene therapy vectors, for the work performed under WP3 T3.3. Responsiveness of !-thalassaemia ErPCs to 
standard gene-therapy vectors is considered in Task 3 of WP3. Recent progress in gene therapy (GT) has proven its 
efficacy and safety for haematopoietic disorders. With the commencement of clinical trials by several groups, GT is 
set to become one of the possible approaches for the cure of !-thalassaemia, drawing on vector-derived !-globin 
expression in autologous haematopoietic stem cells (HSCs). The GT database is essential to determine whether 

correlations exist between 
genotype/phenotype of ErPC and 
responsiveness to GT.  We will use 
vectors derived from AnkT9W and the 
GLOBE vector, both of which achieve 
high levels of !-globin expression in 
transduced cells. Measures for 
inclusion in the database will be 
absolute values and relative changes 
compared to untreated controls of 
diagnostic parameters, such as the 
proportion of reticulocytes and other 
erythroid precursor populations, levels 
of apoptosis and levels and ratios of 
relative expression of different 
endogenous and vector-derived globin 
species.  
 
 

Figure B.1.3F. Flow chart showing the connections between THALAMOSS databases. 
 
4. THALAMOSS database on the effect of HbF inducers. The database will contain data on the responsiveness of 
patient-derived ErPCs to HbF inducers, for the work performed under WP3 T3.1 (HbF induction) and T3.2 (HbF 
induction in combination with correction of stop-codon mutations). Induction of HbF has led to approval of 
hydroxyurea for the treatment of sickle cell anaemia and is widely acknowledged as the potentially most promising 
non-curative treatment for !-thalassaemia. However, HbF induction in thalassaemics shows high levels of variability 
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IMPACT. The impact of THALAMOSS is the 
provision of novel biomarkers for distinct 
treatment subgroups in β-thalassaemia (500–
1000 samples from participating medical 
centres), identified by combined genomics, 
proteomics, transcriptomics and tissue 
culture assays.  

KEY RESEARCHERS of THALAMOSS are R.Gambari (Ferrara University, Italy), M.Kleanthous (The Cyprus Foundation for 
Muscular Dystrophy Research, Cyprus), S.Philipsen (Erasmus Universitair Medisch Centrum Rotterdam, The Netherlands), 
E.Katsantoni (Biomedical Research Foundation, Academy of Athens, Greece), S.Rivella (Weill Cornell Medical College, NY, 
USA), P.Holub (Masaryk University, Czech Republic), R.Galanello (Cagliari University, Italy), SL.Thein (King’s College 
Hospital, UK), E.Voskaridou (Laiko General Hospital, Greece). Participating SMEs are Biocep (Israel), NovaMechanics Ltd. 
(Cyprus) and IRBM (Italy). Industrial activities are also provided by Harbour Antibodies (The Netherlands). 

AIMS. THALAMOSS (www.thalamoss.eu, started 
11/2012) aims develop a universal sets of markers 
and techniques for stratification of β-thalassaemia 
patients into treatment subgroups for (a) onset and 
frequency of blood transfusions, (b) choice of iron 
chelation, (c) induction of fetal hemoglobin, (d) 
prospective efficacy of gene-therapy.  
	  

	  

EXPECTED PRODUCTS. Translation of these 
activities into the product portfolio and R&D 
methodology of participating SMEs will be a major 
boost for them as well as for the field. THALAMOSS                                        
tools and technologies will (a) facilitate identification of 
novel diagnostic tests, drugs and treatments specific to 
patient subgroups and (b) guide conventional and 
novel therapeutic approaches for β-thalassaemia, 
including personalised medical treatments.  THALAMOSS WORKPACKAGES.  

WP1.	  Recruitment,	  pa.ent	  	  characteriza.on	  and	  
development	  	  of	  culture	  technologies	  for	  	  erythroid	  
precursor	  cells	  
WP2.	  Omics	  analyses	  
WP3.	  Novel	  therapeu.c	  approaches	  
WP4.	  Data	  management	  and	  analysis	  
WP5.	  Dissemina.on	  and	  exploita.on	  
WP6.	  Regulatory	  and	  ethical	  issues	  
WP7.	  Program	  management	  	  
	  

INTRODUCTION.	  The β-thalassaemias are a group of severe hereditary anaemias with monogenic inheritance 
and a complex systemic phenotype. In β-thalassaemias, mutations of the β-globin gene or its regulatory regions 
cause absence (β0 phenotype) or reduced synthesis (β+ phenotype) of β-globin chains, leading to an excess of 
the complementary α-globin. The latter precipitates in red blood cells, causing morbidity and patient mortality 
due to severe chronic anaemia, iron overload and treatment-related complications. Novel and mostly 
experimental treatments, such as the chemical induction of the endogenous β-like γ-globin gene or the 
restoration of β-globin levels by gene therapy, show great promise but significant variability of success between 
patients. A small number of modifiers with significant impact on disease penetrance, severity and efficacy of 
treatments are known, but most remain elusive. Improvements of existing treatment regimens and optimisation 
and application of novel treatments will critically depend on the characterisation of additional disease modifiers 
and the stratification of patients for customised treatment regimens.  
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Among key deliverables of THALAMOSS is the development of new or improved products for the cell isolation, 
characterisation and treatment of β-thalassaemia patients and the establishment of routine techniques for 
detection of these markers and stratification of patients into treatment groups.   
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