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N6-methyladenosine (m6A) is the most prevalent and dynamically regulated internal 

modification in eukaryotic mRNAs, critically influencing RNA stability, splicing and translation. 

Despite its biological significance, tools enabling precise manipulation of m6 A at defined 

transcriptomic sites remain limited. Here, we introduce Dem6A-Vec, a single-plasmid, non-viral 

vector engineered for site-specific m6A demethylation in human mRNAs. Dem6A-Vec integrates 

all necessary components into one construct, eliminating the need for multiple plasmids or co -

transfections. It expresses a catalytically inactive RfxCas13d (dCas13d) fused to the m6A 

demethylase ALKBH5, along with a programmable guide RNA (gRNA) driven by a U6 promoter. 

The construct carries HA and FLAG epitope tags for immunofluorescence-based localization and 

a nuclear export signal (NES) ensuring efficient cytoplasmic targeting of the fusion protein 

toward mature mRNAs. Using nanopore direct RNA sequencing, we identified 3,776 high-

confidence m6A sites in HeLa cells, which served as potential Dem6A-Vec targets. Among these, 

EEF2 m6A:2886 and RRAGA m6A:418 exhibited high methylation stoichiometry (>0.8) and served 

as model targets for demethylation. SELECT-qPCR assays confirmed that Dem6A-Vec induced 

efficient and specific demethylation (>90%) at these loci without affecting adjacent m6A sites or 

other transcripts. Functional assays demonstrated that targeted demethylation increased mRNA 

stability, highlighting the regulatory impact of m6A removal. Importantly, Dem6A-Vec efficiently 

demethylated sites across a wide range of methylation stoichiometries, underscoring its 

adaptability to diverse transcriptomic contexts. Furthermore, the system supports reversible RNA 

modification, as methylation levels gradually recovered post-transfection, highlighting the 

reversibility and plasticity of RNA modifications . By integrating all necessary components into a 

single plasmid and enabling gRNA replacement, Dem6A-Vec represents a robust, scalable, and 

versatile platform for p recise transcriptome engineering. This approach opens new avenues for 

dissecting the functional roles of m6A and other RNA modifications in gene regulation, cellular 

homeostasis, and disease, providing a foundation for future epitranscriptomic research and 

RNA-based therapeutic development. 

 
Acknowledgements:  This research project was supported by the Hellenic Foundation for Research and Innovation 

(H.F.R.I.) under the ò3rd Call for H.F.R.I. Research Projects to support Post-Doctoral Researchersó (Project Number: 

07261). 
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Prof. Mark Bradley  
Queen Mary University of London, UK 

 
 

Light comes in many different flavours and forms ð it can be high energy as seen in x-rays or low 

energy in the form of near -infrared light ð but all can be used within a chemical 

biology/medicinal context to interact with, and report -on disease. In my lecture I will talk of two-

three areas of activity ð all of which use photons to modulate or report on biological activity. 

This will include the ability to use light to modula te cellular/tissue function by synthesising within 

cells non-natural polymers, the ability to switch -on a variety of anticancer prodrugs (with deep 

penetration ability) or to light up disease.  
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Prof. Antonio Cuadrado  
Department of Biochemistry, Medical College, Autonomous University of Madrid (UAM) 

 
Background Metabolic dysfunctionðassociated steatohepatitis (MASH) is a complex and life-

threatening liver disease with limited therapeutic options. Human transcriptomics indicates 

strong associations between NRF2-dependent genes and lipid metabolic pathways. The 

potential of mild NRF2 activation as a therapeutic approach remains underexplored. 

Methods Transcriptomic datasets from human MASH biopsies were analyzed to assess NRF2-

associated metabolic pathways. Parallel studies were performed in a Western diet + CCl◦ murine 

model. PHAR, a small-molecule NRF2 modulator predicted to disrupt Ȃ-TrCP/NRF2 interaction, 

was evaluated in vivo and in TGF-Ȃ-stimulated LX-2 stellate cells. Endpoints included NAS score, 

oxidative-stress markers, inflammatory genes, fibrosis signatures, and lipidomic profiling. 

Results Human and murine datasets displayed convergent alterations in NRF2-regulated 

pathways, including Ȃ-oxidation, carnitine shuttle, oxidative phosphorylation, ROS detoxification, 

and acylglyceride metabolism. PHAR treatment prevented disease progression in the WD+CCl◦ 

model, reducing NAS scores and normalizing oxidative-stress, inflammatory, and fibrotic 

markers. Lipidomic analysis showed partial recovery of TAG, DAG, phospholipid, and 

sphingolipid profiles. In LX-2 cells, PHAR significantly attenuated TGF-Ȃðinduced fibrogenic 

activation, outperforming existi ng NRF2-targeting compounds.  

Conclusion These findings support mild pharmacological NRF2 activation as a promising 

therapeutic avenue for MASH. PHAR demonstrates protective effects across oxidative stress, 

inflammation, fibrosis, and lipid metabolism, war ranting further translational development.  
 

Keywords  

NRF2, MASH, lipid metabolism, steatosis, fibrosis, oxidative stress 
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Georg Hochberg  
Max Planck Institute for Terrestrial Microbiology, Marburg. GERMANY 

 

 

Many enzymes form homomeric protein complexes. Sometimes there is a clear reason for this, 

when the active site is formed between subunits or when assembly is used as a means of 

allosteric regulation. But in many cases, enzymes have one active site per promoter and no 

known regulato ry mechanisms that depend on self-assembly. This has lead theorists to 

propose that self-assembly may evolve neutrally. In this talk I will summarise our wok on the 

evolution of self -assembly in the citrate synthase family, which shows a remarkable plasticity in 

self assembly forms, including the first regular molecular fractal in nature.   
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Plasmodium falciparum, responsible for the most severe form of malaria, relies on an extensive 

repertoire of exported proteins to remodel mature erythrocytes and enable its intraerythrocytic 

development. Central to this process are exported heat shock proteins (Hsp70/Hsp40), which act 

as molecular chaperones supporting parasite protein folding, stabilization, and trafficking. 

Targeting these chaperone systems has gained considerable interest, as dynamic changes in the 

parasiteõs proteome represent a major barrier to durable antimalarial therapies. 

In this study, we present an integrated structural biology and in silico strategy aimed at the 

rational design of next -generation antimalarial compounds. We focus on a detailed 

characterization of the PfHsp70-x catalytic pocket to identify and exploit d istinct subsites that 

may accommodate highly selective small-molecule inhibitors.  

Our findings pave the way for the development of selective inhibitors that specifically target the 

parasiteõs chaperone network while minimizing interference with human o rthologues. Such 

compounds hold promise not only as potential therapeutic leads but also as molecular tools for 

dissecting the complex chaperone machinery within infected erythrocytes. Ultimately, this work 

supports the advancement of innovative interventi on strategies aimed at sustaining and 

expanding global malaria elimination efforts.  

 

Acknowledgements  

The research project is supported by the Hellenic Foundation for Research and Innovation (H.F.R.I.)  under the 

ò3rd Call for H.F.R.I. Research Projects to support Post-Doctoral Researchersó (Project Number: 7453). This work has 

been also supported by iNEXT-Discovery (PID 24711), funded by the Horizon 2020 program of the European 

Commission. 
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Antonia Katsouda  
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Persulfidation, a hydrogen sulfide (H◘S)-mediated post -translational modification, serves as a 

redox-protective mechanism that prevents irreversible cysteine overoxidation. Global ablation of 

the transsulfuration enzyme cystathionine-ȃ-lyase (Cth), a primary source of endogenous H◘S, 

resulted in upregulation of uncoupling protein 1 ( Ucp1) and the formation of beige adipocyte 

clusters within inguinal white adipose tissue (iWAT), thereby promoting its browning.  This 

remodeling was accompanied by enhanced mitochondrial biogenesis and elevated expression 

of glycolytic beige -selective markers, and was associated with reduced fat mass and improved 

glucose tolerance. The regulatory role of CTH on Ucp1 expression was further validated 

pharmacologically using propargylglycine, a CTH inhibitor. Adipocyte-specific Cth knockout 

mice exhibited enchnced thermogenic fat formation  and reduced body weight, confirming the 

cell-autonomous effects of CTH. In-vitro approaches using primary adipocytes demonstrated 

that browning  occurs through transdifferentiation of white adipocytes.  

 

The molecular events linking CTH deficiency to Ucp1 upregulation were mapped through 

integrated multi -omics analyses, including transcriptomics, proteomics, persulfidomics, and 

phosphoproteomics. Loss of Cth markedly diminished global persulfidation of iWAT and resulted 

in a robust increase in protein phosphorylation . Mechanistically, inhibition of persulfidation of 

critical cysteine residues within the catalytic subunit of protein phosphatase 2A (PP2Ac) 

diminished its phosphatase activity. Downregulation  of persulfidation was accompanied by 

enhanced phosphorylation and activation of GA-binding protein alpha chain (GABPA). GABPA 

direct binding to the proximal regulatory region of  Ucp1 gene locus was confirmed by chromatin 

immunoprecipitation followed by se quencing. Thus, the PP2A-GABPA signaling axis underlies 

the metabolic and phenotypic reprogramming observed with CTH loss. 

 

Our findings unravel the existence of a redox-sensitive cross-talk between two major 

posttranslational modifications, persulfidation and phosphorylation , that governs adipocyte 

plasticity. This mechanistic interplay drives white adipose tissue browning and identifies new 

molecular targets for therapeutic intervention to imporve  metabolic health. 
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Protein misfolding and amyloid formation are central t o numerous degenerative diseases, yet the 

molecular determinants that govern their structural diversity, propagation, and pathogenicity  remain 

elusive. We employ an integrated framework combining sequence-based mapping of aggregation-prone 

regions with thermodynamic and structural analyses of amyloid polymorphs to uncover unifying 

principles of assembly. By coupling these insights with advanced biophysical and cellular assays, we can 

dissect propagation dynamics and identify heterotypic  interactions that mo dulate amyloid behavior 

across systems. Leveraging this mechanistic understanding, we are engineering de novo, conformation -

selective inhibitors that target distinct  amyloid architectures. This strategy establishes a rational, 

structure-informed path from the fundamental energetics of amyloid formation to the design of next -

generation therapeutics aimed at controlling pathological aggregation.   
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Recent evidence highlights the importance of the tumour microenvironment (TME) to generate 

a permissive niche for cancer initiation and post-treatment re lapse. Cellular senescence has been 

recognised as a cancer hallmark in response to persistent oncogene activation or genotoxic 

stress by playing numerous cell autonomous and paracrine tumour-promoting activities. 

Supported by successful preclinical validations in murine cancer models, the development of 

senotherapies is emerging with promise. However, final translation to human settings is still a 

significant challenge.  

 

We have identified a population of tumour -associated macrophages (TAMs) in lung 

premalignant lesions that stimulate lung cancer onset and progression by secreting senescence-

associated secretory phenotype (SASP) immonusuppressive factors [1].  Genetic or senolytic 

ablation of senescent populations, or macrophage depletion following CSF1R blockade, result in 

a significant reduction in tumour burden and increased mouse survival of KRAS-driven lung 

cancer models. Of translational relevance, we reveal the presence of protumorigenic senescent 

macrophages in human lung premalignant lesions, including atypical adenomatous hyperplasia 

and adenocarcinoma in situ, but not in adenocarcinomas. Interestingly, we have found that aging 

drives a senescent tumour-promoting lu ng microenvironment ( Unpublished). The combination 

of lung damage and aging creates a permissive niche for lung carcinogenesis. 

 

In the case of advanced lung adenocarcinoma, we have found that a platinum-derived SASP 

enhances the malignant phenotype of nearby lung cancer cells [2].  By using xenograft, 

orthotopic and KrasG12V-driven murine lung carcinoma models, we demonstrate that platinum -

induced senescent cells strongly promote tumour progression. Mechanistically, we find that a 

TGF-Ȃ-enriched SASP drives pro-proliferative effects through TGFȂR1 and Akt/mTOR signalling 

pathway activation. We validate the translational relevance of chemotherapy-induced SASP 

using clinical lung cancer samples from patients subjected to neoadjuvant platinum-based 

chemotherapy. Remarkably, by using distinct murine lung cancer models, we show that 

concomitant treatment of TGFBR1 inhibitors or senolytics with platinum-based chemotherapy 

reduces tumour burden and improves survival, thereby providing pre -clinical proof-of-concept 

for future trial designs. 

 

Research in our laboratory has delivered a toolkit to target the lung tumour microenvironment 

consisting in (i) nanotechnologies and senolytic prodrugs (Nav-Gal) to eradicate senescent cells 

[3,4] , (ii) senoprobes (NanoJAGGs) to longitudinally monitor senescent cells by photoacoustic 

tomography (PAT) and fluorescence [5] , and transient reprogramming (by Yamanaka OSKM 

factors expression) inducing senescence and subsequent apoptosis of lung cancer cells [6].  
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Altogether, our results provide insights into the role and impact of senescent ecosystems in lung 

cancer, and propose potential therapeutic and detection modalities to target senescence for the 

management of lung cancer in the clinic. 
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Konstantinos Palikaras  
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Ageing and neurodegeneration are characterized by a progressive decline in the communication among 

key organelles, including mitochondria, the endoplasmic reticulum (ER) and lysosomes. Emerging 

evidence highlights mitophagy, the selective removal of damaged mitochondria, as a central modulator 

that sustains this inter-organellar crosstalk. Disruption of mitophagy leads to ER fragmentation, lysosomal 

dysfunction, impaired mitochondrial dynamics and disturbances in cellular homeostasis, underscoring 

the pivotal role of efficient mitochondrial turnover for the maintenance of global organellar architectur e. 

Conversely, boosting mitophagy restores structural integrity and functional connectivity across 

subcellular compartments. Natural bioactive compounds, such as Urolithin A and spermidine, have 

recently drawn attention for their ability to enhance mitopha gy and rejuvenate organellar interactions 

across taxa. Mitophagy activation mediates coordinated changes in energy metabolism, stress 

adaptation, and cellular resilience, ultimately supporting tissue functionality during ageing.  

Our work demonstrates that mitophagy is crucial for preserving a functional organellar communication 

network, thereby safeguarding cellular homeostasis and viability. Enhancing mitophagy improves both 

healthspan and lifespan, establishing it as a promising target to tackle age-associated tissue deterioration 

and neurodegeneration. These findings emphasize the physiological importance of organellar crosstalk 

and point to mitophagy as a key determinant of organismal health.  
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KRAS mutant lung adenocarcinoma is the major form of lung cancer  that remains a major 

challenge for clinical oncology because patients are refractory to standard-of-care. KRAS mutant 

tumors display a high degree of genetic heterogeneity and emerging clinical data suggest that 

specific KRAS co-mutations are associated with poor prognosis and failure of cancer therapies. 

Our group uses genetically engineered mouse models and patient samples to dissect how 

genetic subsets of KRAS mutant lung cancer promote tumorigenesis by rewiring cancer cell 

metabolism, promoting immune evas ion and therefore contributing to tumor progression and 

therapy resistance. We have identified novel therapeutic approaches to both suppress tumor 

metabolism and reverse the immunosuppressive microenvironment of genetic subsets of KRAS-

driven lung cancer.  

 

Furthermore, our group is investigating how cancer  as a systemic disease can lead to dysfunction 

of multiple organ systems, which is observed in many lung cancer patients. We are dissecting 

the interplay of tumor mutations, nutrition  and changes in systemic physiology during 

tumorigenesis. Our studies highlight that genetic subtypes of KRAS mutant  lung cancer can 

interact with common diets to disrupt  systemic physiology. We aim to identify and 

therapeutically target the  underlying mechanisms in order to restore homeostatic control of 

physiological functions. 
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CRISPR/Cas9 is a powerful genome editing platform, with immense potential for facilitating the 

gene therapy of various diseases. Cas9 has a flexible scission profile, which might impact repair 

outcomes, however, what dictates the type of Cas9 incisions is largely unknown. We have 

recently developed BreakTag, a versatile, highly parallel and scission-aware methodology for 

profiling of Cas9-induced DNA double strand breaks (DSBs) and for identifying the determinants 

of Cas9 incisions. By assessing the end structures of more than 100,000 endogenous loci 

uniquely cleaved by SpCas9 across the human genome, we found that, in addition to frequent 

blunt DSBs, ~34% of SpCas9 cut sites form staggered DSB ends, displaying one to three 

nucleotide 5' overhangs. Training a machine learning model to predict Cas9 scission profiles 

revealed that Cas9 incision is highly dependent on the protospacer sequence, with guanine at 

position 17 or 18 favoring blunt or staggered incisions, respectively. Comparing matched 

datasets of Cas9 incisions and repair outcomes, we established that Cas9-mediated staggered 

breaks are linked with precise, templated and predictable single-nucleotide insertions, indicating 

that controlling these cut profiles might allow prediction of repair genotypes with desirable 

indels. We further demonstrate that common human genetic variation impacts the configuration 

of Cas9 cuts along with the repair outcome, and we identify Cas9 variants with altered scission 

properties. Our work illuminates the fundamental characteristics of the Cas9 nuclease and lays 

the foundation for harnessing the flexible cut profiles of Cas9 and engineered variants for precise 

and personalized, template-free, genome editing.  
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Dr. Maria Tsoumakidou  
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Diverse subsets of antigen-presenting cells (APCs) reside within solid tumors and have the 

potential to capture and present cancer antigens locally. The cellular and molecular interactions, 

as well as the challenges and outcomes of intratumoral cancer antigen presentation are poorly 

understood. Our laboratory has recently pioneered studies demonstrating that fibroblasts 

present cancer antigens to CD4 T cells within lung tumors. We proposed a model wherein 

intratumoral APCs sustain CD4 T cells independently of lymph nodes, known as the òSecond 

Touch Hypothesis.ó Currently, we are exploring the landscape of lung cancer APCs and seeking 

to understand how the tumor microenvironment affects them. During the first part of my talk, I 

will showcase space-aware transcriptomic maps of mesenchymal APCs in human lung tumors. I 

will pinpoint two subsets of antigen -presenting mesenchymal cells with different organization 

patterns in tumor ecosystems: an alveolar epithelialðderived and a myeloid cellðderived. In the 

second part, I will reveal a double-edged sword function for type I interferons. Specifically, I will 

explain how interferon -inducible GBP-2 induces pyroptotic death in intratumoral dendritic cells. 

By elucidating the complexities of cancer antigen-presenting cells, my laboratory aims to pave 

new pathways to more effective cancer immunotherapies. 
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The use of artificial intelligence in healthcare is rapidly becoming a reality, and machine-learning 

models have already been approved for clinical diagnostics. As technologies evolve and their 

use becomes more widespread, the practical considerations for the clinical implementing 

artificial intelligence must be pragmatically assessed.  

 

There are basic requirements for a successful AI model, including the availability of a large cohort 

of data for AI analysis. Legal consideration, including the need for informed consent and research 

ethics board approval are essential. Most AI algorithms require collaboration between 

institutions, and as such, safe sharing of data needs to be ensured.  

 

In developing new AI models, there are multiple considerations, including paying attention to 

and reducing AI bias, and being aware of AI model degradation. There are multiple levels of 

regulation for the clinical usage of AI models, including  FDA approval (or equivalent), lab-

developed tests (LDT), and research use only. Multiple factors should be carefully assessed 

before the clinical use of AI, including cost-effectiveness, the need for rigorous validation, and 

careful assessment of the accuracy of AI models. 

 

There are multiple caveats to using AI algorithms, including the over-reliance on AI algorithms 

with their negative impact on clinical care. Mitigating the risk of over -reliance on AI is a 

multidisciplinary effort. Finally, the reimbursement for the cost of AI algorithms and sources of 

funding has to be identified.  
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Lon Protease Controls PPR-mediated RNA Processing in Arabidopsis Mitochondria  
Dikran Tsitsekian 1*, Fengoula Avgeri 1, Gerasimos Daras1, Dimitris Templalexis 1, Martina Samiotaki 2 

and Stamatis Rigas 1 

1 Department of Biotechnology, Agricultural University of Athens, Athens, Greece 
2 Institute for Bio-Innovation, Biomedical Sciences Research Center ôAlexander Flemingõ, Vari, Greece 

 

 

Selective proteolysis is essential for cellular homeostasis, preventing the accumulation of unfolded or 

misfolded protei ns that could otherwise form harmful aggregates. Lon, a highly conserved AAA+ (ATPases 

Associated with diverse cellular Activities) protease, plays a central role in protein quality control across 

bacteria and eukaryotic organelles. However, the mechanisms underlying Lon-mediated substrate 

recognition and degradation in plant mitochondria remain poorly understood. Here, we identified 

mitochondrial substrates of the Arabidopsis Lon1 protease using a proteolytically inactive Lon1-trap 

variant expressed in a lon1 mutant background, which exhibits growth retardation due to mitochondrial 

dysfunction. The captured substrates are involved in diverse mitochondrial processes, including energy 

metabolism, transcription and translation, highlighting the pivotal role of  Lon1 in maintaining 

mitochondrial integrity. Notably, we identified a set of bona fide Lon1 targets, including enzymes involved 

in calcium transport, lipoic acid synthesis, heat shock responses, and Pentatricopeptide Repeat (PPR) 

proteins, which are known key regulators of mitochondrial gene expression. The PPR proteins were 

markedly overrepresented in the Lon1-trapped proteome, correlating with impaired group II intron 

splicing and RNA editing, particularly in transcripts encoding Complex I subunits, cytochrome c 

biogenesis factors, Complex IV components and ribosomal proteins. Collectively, our findings uncover a 

novel regulatory function for Lon1 in mitochondrial RNA processing and maturation, accomplished 

through the selective proteolysis of PPR proteins. 

 

 

This project was funded by Fondation Sant® (Biomedical Research Grant 2023) and the 4th Call for H.F.R.I. Research 

Project to support Postdoctoral Researchers, Grant no. 28173 
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Investigating the role of FspA/B proteins in lipid peroxidati on, ferroptosis and 

antifungal sensitivity in Aspergillus nidulans 
Anna Kolliopoulou *, Retzep Routsi, Vicky Sophianopoulou  

Microbial Molecular Genetics Laboratory, Institute of Biosciences and Applications, NCSR "Demokritosò, Aghia Paraskevi, Greece 

 

 

Given the lipid -peroxidation -protective and ferroptosis -suppressive role of the ubiquinone reductase 

FSP1 in humans [1],[2], the physiological role of two A. nidulans orthologues (FspA/B) was investigated. 

Subcellularly, FspA showed abundant cytoplasmic and perinuclear localization, while FspB a less abundant 

localization in the cytoplasm.  

Sensitivity to lipid peroxidation was analyzed by supplementation with fatty acids e.g. a-linolenic acid 

(LNA) and with copper (Cu), which is known to cause peroxidation in membrane lipids [3],[4]. No significant 

phenotypical differences among wild -type and overexpressing/knockout FspA/B strains in LNA-

supplemented media were observed. Similarly, increased but similar reduction/oxidation levels of the 

lipid peroxidation sensor BODIPYË were measured in wild-type and çfspA/B single/double mutant strains 

in LNA-supplemented media, while no increase in oxidized lipids was shown in the presence of copper. 

Using a fluorometric assay, it was revealed that LNA produces similar ROS levels in wild-type and çfspA/B 

single/doubl e mutant strains.   

Ferroptosis-suppressive role of FspA/B orthologues was investigated using growth tests in iron 

supplemented media. Our results showed normal growth of overexpressing/knockout FspA/B strains at 

low (1 mM) and severe growth defects at high (over 6 mM) iron concentrations of all strains tested. 

Addition of iron was shown to rescue/protect quiescent conidia from Cu deleterious impact on their 

growth in survival tests. Moreover, erastin, a glutathione-synthesis inhibitor/ferroptosis inducer, was 

shown not to induce ferroptosis of A. nidulans cells in the presence of LNA, Cu or Fe.  

However, a significant correlation of FspB with resistance to the known antifungal amphotericin B (AmB) 

of A. nidulans cells was revealed, using drop tests as well as confocal microscopy experiments focused on 

the internalization of the lipophilic membrane dye FM4 -64. Given the aforementioned, further 

experimental approaches to decipher the role of FspA/B in A. nidulans are in progress.      
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Tomato yellow leaf curl virus (TYLCV) severely affects tomato (Solanum lycopersicum), one of the worldõs 

most important vegetable crops. To enhance viral resistance, the Storekeeper (STK) gene was selected as 

a potential host susceptibility gene, as it was found to be targeted by endogenous virus -activated small 

RNAs (vasiRNAs) and downregulated following TYLCV infection (unpublished data). STK silencing was 

first validated with Virus-Induced Gene Silencing (VIGS) using TRV vector. RT-qPCR analysis showed 

reduced STK transcript levels in plants agroinfiltrated with the pTRV1+TRV2-STK construct compared to 

the control, correlating with decreased viral accumulation and infection rates. These results suggest STK 

as a promising susceptibility gene for TYLCV resistance, and a suitable target for gene editing. 

CRISPR/Cas9 editing was then employed to improve tomato resistance to TYLCV. Single guide RNAs 

(sgRNAs) targeting STK were designed for CRISPR/Cas9-mediated mutagenesis. A ribonucleoprotein 

(RNP) assay confirmed specific double-stranded DNA cleavage in vitro . In vivo validation was performed 

via agroinfiltration of tomato cotyledons (cv. Ace), using a pTRANS210-based vector (ļerm§k et al., 2017) 

carrying Cas9 and the two designed sgRNAs. High-fidelity PCR and linear amplicon Nanopore sequencing 

confirmed the intended edits at STK target sites of tomato genome. Geminivirus-derived replicons (GVRs) 

were shown to enhance transient gene expression, and in vivo validation was repeated in the tomato cv. 

Micro-Tom using three GVRs and a non-replicating T-DNA. PCR screening revealed editing events (a 200 

bp deletion in STK), with plants agroinfiltrated wi th Tomato leaf curl virus (ToLCV) GVR showing editing 

across all three replicates of the experiment at 7 dpi, aligning with earlier GVR experiments, where ToLCV 

GVR maintained high GFP expression in tomato, until 7 dpi. Nanopore sequencing confirmation is 

ongoing. These results demonstrate the utility of GVRs for CRISPR/Cas9 genome editing in tomato, 

highlighting their potential to enhance editing efficiency for functional genomics and tomato 

improvement. 

 

References: ļerm§k, T., Curtin, S.J., Gil-Humanes, J., ļegan, R., Kono, T.J.Y., KoneĽn§, E., et al. (2017) A Multipurpose 

Toolkit to Enable Advanced Genome Engineering in Plants. Plant Cell. 29: 1196ð1217. 
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Aim:  Induced pluripotent  stem cells (iPSCs) can be generated from lineage-restricted somatic cells 

through overexpression of key transcription factors such as OCT4, SOX2, KLF4, and c-MYC, providing a 

versatile platform to study genetic, epigenetic, and environmental interactions.  This study aimed to 

determine whether iPSCs derived from distinct lineages retain residual lineage-specific molecular 

signatures post-reprogramming and to delineate their established pluripotency networks.  

Materials & Methods: iPSCs were generated from erythroblasts derived from CD34+ hematopoietic 

progenitors and from amniotic fluid -derived mesenchymal stem cells (AF-MSCs) using a polycistronic 

lentiviral system. Initial culture was performed on irradiated mouse embryonic fibroblasts (MEFs), 

followed by t ransfer to Matrigel -coated conditions. Subsequent proteomic and transcriptomic profiling 

was performed, using established protocols. 

Results: Comparative analyses revealed >50% similarity in gene and protein expression profiles between 

the two iPSC lines, confirming efficient reprogramming while indicating partial retention of lineage -

specific molecular features. Integrated multi-omics analyses including differential expression, 

transcription factor enrichment (Chea3), and database cross-validation identifi ed 330 pluripotency-, 154 

hematopoietic -, and 165 mesenchymal-related genes. Pathway enrichment analysis (p<0,01) further 

highlighted 74 genes involved in chromatin remodeling, epigenetic regulation, and differentiation (e.g., 

DNMT3A, CTCF, LIN28A, POU5F1) as potential core regulators of pluripotency. In mesenchymal-derived 

iPSCs, 31 genes were linked to canonical tri-lineage differentiation (osteogenic, chondrogenic, 

adipogenic) and fibroblast/hepatocyte -like pathways (e.g., FADS2, COL2A1, LIPA, NOTCH3). In 

erythroblast-derived iPSCs, 48 genes were associated with hematopoietic and erythroid lineage functions 

(e.g., JUND, JUNB, ITGA2B, TXN). 

Conclusion: Our findings indicate that iPSCs retain a degree lineage-dependent molecular signatures 

despite the activation of core pluripotency networks. The integration of transcriptomic and proteomic 

datasets with comparative analyses across lineage-specific datasets enhances the biological relevance of 

our results and provides insights into potential molecular and epi genetic mechanisms underlying 

reprogramming fidelity and lineage memory. Ongoing studies will include chromatin accessibility 

profiling to further elucidate the epigenetic basis of these observations.  
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Enzymatic recycling of PET plastic requires enzymes with high stability at high temperatures. PsPETase 

degrades PET polymers at ambient temperatures. HotPETase, designed with directed evolution, is a 

thermotolerant variant of PsPETase, able to degrade PET at 65ÁC.  

In this project, experimental and computational approaches were used to investigate the stability of these 

two enzymes, as well as their intermediates in the directed evolution trajectory. Protein unfolding was 

studied with differential scanning calorimetry. The PET degradation rates of all enzymes were determined 

with small-scale activity assays. Large-scale degradation reactions were performed using PET powder or 

film as substrates. Binding of PET to the active site was investigated with molecular docking calculations. 

The best docked poses were further refined with molecular dynamics simulations to account for flexibilit y 

and temperature effects.  

Activation energy (E
act

) and activation temperature  (T
act

) showed an increase during the first rounds of the 

evolution process. HotPETase and one predecessor (M10) displayed increased thermodynamic properties. 

The optimum temper ature for activity increased from PsPETase to HotPETase, with activity assays 

revealing different kinetic stabilities under different conditions. HotPETase displayed a dependency to 

the BugBuster detergent, which was present in the evolution screening process, and affected differently 

catalysis on small- and large-scale. Analysis of molecular dynamics simulations of the variants indicated 

the probability of PET obtaining distances, necessary for catalysis, within the active site. For simulations 

at 60ÁC, HotPETase and M10 were found to have probability of obtaining those distances, whereas 

PsPETase was incapable of.  

This study was the first to our knowledge to provide a thorough investigation of a directed evolution 

pathway of PET-hydrolases. It was demonstrated that a small number of mutations can have a significant 

impact to thermodurability, but unexpected dependencies can also occur due to the random nature of 

the evolution approach. The molecular dynamics simulations were able to capture the thermodurability 

increase of the evolved variants at the high temperature simulations. 
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Bacterial biofilms are major contributors to chronic and recurrent infections due to their high tolerance 

to antibiotics. In Escherichia coli, biofilm stability relies heavily on curli fibers, functional amyloids 

assembled from the major subunit protein CsgA. Targeting these amyloids represents a promising 

strategy for next-generation antimicrobials (NGAs), which act at sub-lethal concentrations to inhibit 

virulence, enhance antibiotic susceptibility, and reduce the risk of resistance development. Here, we 

applied a bacterial fluorescence-based screening platform, combined with fluorescence-activated cell 

sorting and deep sequencing, to identify cyclic peptides that inhibit CsgA aggregation. Several candidates 

emerged as potent inhibitors of amyloid and biofi lm formation. Their activity was validated by crystal 

violet biofilm assays, Congo red staining, and microscopy, which consistently demonstrated reduced 

amyloid and biofilm formation in E. coli BW25113. Additionally, the cyclic peptides inhibit CsgA-

dependent pellicle formation for the uropathogenic E. coli strain UTI89. In vitro Thioflavin T assays 

confirmed direct inhibition of CsgA aggregation. Other ongoing biophysical and biochemical assays are 

characterizing the mechanisms of peptide-mediated CsgA inhibition, and current studies are assessing 

their capacity to disrupt pre -formed biofilms and potentiate antibiotic action. These findings highlight 

functional amyloids as attractive therapeutic targets and demonstrate the effectiveness of our discovery 

pipeline in identifying novel aggregation inhibitors. Ultimately, cyclic peptide -based NGAs may provide 

new avenues for the treatment of persistent biofilm -associated infections. 
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MBLAC2 !?  
Guillaume M®dard 
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We serendipitously discovered MBLAC2 to be an off-target of a large part of the HDAC pharmacopoeia. 

The unexpected cross-reactivity with this small (279 amino acids), single domain, poorly characterized 

metalloprotein led us to investigate its role and to develop chemical probes. Despite its name, given by 

homology with other proteins of the MBL -fold, metallo -Ȃ-lactamase domain-containing protein 2 

(MBLAC2) acts as an acyl-CoA hydrolase in vitro . We found MBLAC2 KO mice to develop normally, with 

no substantial physiological differences observed across >70 tested phenotypes. The proteomics of their 

brains, compared to wild-type mice, did not show significant differences in protein abundances other  

than MBLAC2, suggesting that MBLAC2 function is dispensable in healthy mice. However, in human cell 

lines, we discovered that pharmacological inhibition or knock -down of MBLAC2 lead to accumulation of 

extracellular vesicles (EVs), concomitant with changes in the intracellular lipidome. Considering the 

diverse physiological roles of EVs in cancerous and neurological diseases, the mapping of a new protein 

to vesicle biology opens exciting intervention avenues. 

 

 
 

Related publications: 

- Target Deconvolution  of HDAC Pharmacopoeia Reveals MBLAC2 as Common Off -Target .  

Nat. Chem. Biol. 2022, 18:812. 

- Serendipitous and Systematic Chemoproteomic Discovery of MBLAC2, HINT1, and NME1 -4 Inhibitors 

from Histone Deacetylase -Targeting Pharmacophores.  

ACS Chem. Biol. 2025, 20:1247. 
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reflect those of the European Union or HADEA. Neither the European Union nor the granting authority can be held responsible 

for them. 
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The present study aimed to elucidate how the physicochemical characteristics of mesoporous silica 

nanoparticles (MSNs) enriched with calcium (Ca) and strontium (Sr), influence their hemolytic and 

hemostatic behavior.  

Materials and Methods:  Sr- and Ca-enriched mesoporous silica nanoparticles (SrðCaðMSNs, MCM-41 

type) were synthesized via the solðgel method using CTAB, TEOS, and nitrate salts (Ca(NO◙)◘ā4H◘O, 

Sr(NO◙)◘) with 2.5,5.0 and 7.5 mol% Sr. Characterization was performed by SEM, TEM, FTIR, and NTA. 

Peripheral blood from ten donors was incubated (2 h, 37 ÁC) with Sr-Ca-MSNs (0.25,0.50 and 1.00 mg/mL). 

Hemolytic, oxidative, and mechanical effects were assessed. Flow cytometry evaluated PS exposure, iCa▬◑, 

caspase-3, iROS, and P-selectin. Erythrocyte morphology, hemostatic parameters (PT, aPTT, fibrinogen, 

D-dimers, protein C, PPL, ATIII), and thromboelastometry were analyzed to determine clot properties and 

vesiculation. Data were processed with SPSS v27.  

Results: SrðCaðMSNs (~100 nm) exhibited good dispersion and colloidal stability. Hemolytic activity 

increased dose-dependently, remaining within nanotoxicity limits (<5%) at lower concentrations. At 1.00 

mg/mL, higher hemolysis occurred for Sr 2.5% (6.37Ò3.22%, p<0.0001) and Sr 5.0% (6.65Ò3.17%, 

p<0.0001) versus controls (0.53Ò0.36%). Oxidative hemolysis, iROS, and aging markers increased in a 

dose-dependent manner, while osmotic and mechanical resistance were unchanged. Coagulation tests 

demonstrated reduced PT/aPTT, decreased fibrinogen (Sr 5.0%, p<0.01), and elevated D-dimers 

(p<0.0001). Protein C rose significantly, whereas PPL and ATIII were unaffected. Thromboelastometry 

revealed shorter clot times (NATEM, INTEM), indicating faster clot initiation. Platelet activation increased 

at all Sr levels, and larger microvesicles (>300 nm) appeared at 0.50 mg/mL (Sr 5.0%, p<0.01). 

Conclusions:  SrðCaðMSNs exhibited favorable hemocompatibility at low doses and a dose-dependent 

procoagulant effect mainly via the intrinsic pathway. Their physicochemical structure appeared to 

enhance fibrin polymerization, platelet activation, and overall clot stability. These findings identify Sr-Ca-

MSNs as promising hemostatic nanomaterials requiring dose optimization and in vivo validation.  
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The tumor microenvironment (TME) is increasingly recognized as a dynamic regulator of breast cancer 

progression, with adipocytes functioning as active contributors rather than passive bystanders. The 

reciprocal interaction between breast cancer cells and cancer-associated adipocytes is indicative of 

sustained paracrine crosstalk, which modulates the behaviour of both compartments. In the present 

study, we investigated the proteomic and morphological reprogramming of breast cancer-associated 

adipocytes (BrCAAs) in response to triple-negative breast cancer (TNBC). An in vitro BrCAA model was 

established using conditioned medium from HCC1143 TNBC cells, followed by mass spectrometry-based 

proteomic analysis. Comparative profiling revealed 256 differentially expressed proteins, enriched for 

pathways including fatty acid degradation, carbon metabolism, and glycogen turnover, consistent with a 

metabolic shift from energy storage to energy supply. Gene ontology and protein -protein i nteraction 

analyses further identified cytoskeletal remodeling, adhesion dynamics, and secretory pathway activation, 

supporting BrCAA-driven microenvironmental remodeling. To investigate BrCAA morphologic changes 

in vivo, we used the MMTV-PyMT mouse model of breast carcinoma coupled to digital pathology.  

Morphometric analysis demonstrated progressive size reduction and increased contour irregularity of 

adipocytes adjacent to tumors, correlating with proteomic evidence of metabolic stress. Importantly, 

BrCAAs localized at tumor interfaces that were associated with increased microvessel density and CD105+ 

endothelial cells, consistent with their activation, compared to desmoplastic zones. Indeed, proteomic 

enrichment analysis highlighted pro -angiogenic remodeling, with validation of Basigin (BSG), Integrin ŭV 

(ITGAV), and 2,4-dienoyl-CoA reductase 1 (DECR1), as novel proangiogenic mediators. Collectively, our 

findings identify candidate mediators of BrCAA function and establish BrCAAs as metabolically and 

structurally reprogrammed stromal components that promote tumor metabolism and localized 

angiogenesis, representing potential therapeutic targets in aggressive breast cancer. 
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Novel protein -coding genes are important drivers of evolutionary adaptation and often underlie species -

specific characteristics. We now know that novel genes can emerge entirely de novo from previously non-

coding genomic sequences, yet much about this process as well as its overall evolutionary importance 

remain unclear. Here, we conducted the largest-scale computational investigation of de novo gene 

evolution to date, exploiting a dataset, which is comprised from 332 Saccharomycotina genomes 

spanning the entire biodiversity of the yeast subphylum. We applied a multi -layered, stringent 

methodology to pinpoint the branches of origin of  all Saccharomycotina subphylum gene families, 

focusing on the ones that are subphylum-specific. We established a robust set of 5,662 de novo evolved 

genes, most of which species-specific, with those found in multiple species bearing strong signature of 

purifying selection. Only a small percentage of these genes could be explained by Horizontal Gene 

Transfer from prokaryotes, suggesting that the majority of these genes (XX%) likely originated de novo. 

We also inferred that more than 20,000 novel genes originated through extreme sequence divergence 

and that they differ in their sequence and structural properties from those evolved de novo, revealing 

two distinct modes of evolution of novelty. Our analysis of how gene and protein properties change 

throughout e volution revealed that some, like GC content, remain remarkably similar, while others, like 

intrinsic disorder vary significantly. At the same time, we demonstrate that such evolutionary trends are 

heavily influenced by the level at which gene families are clustered. Lastly, a detailed analysis of predicted 

tertiary structures of de novo proteins revealed multiple cases of entirely novel folds and intriguing cases 

of potential de novo convergence, while highlighting the limitations in terms of prediction co nfidence, 

for evolutionarily young, short proteins. Our work paints a comprehensive picture of how protein novelty 

can originate and evolve through different routes, at an unprecedented taxonomic scale.  
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Monoclonal gammopathy of undetermined significance (MGUS) is present in 3-5% of the aging European 

population, and 1% progress to multiple myeloma (MM) annually. As the disease eventually develops 

resistance to all available treatments, it is crucial to understand the mechanisms involved in the 

progression from MGUS or smoldering MM (SMM) to active MM to inform monitoring strategies and 

find new therapeutic targets. CD138+ cells isolated from bone marrow (BM) are composed of polyclonal 

(ônormalõ) and clonal (ôdiseasedõ) plasma cells, the latter in increasing proportion as disease progresses. 

Using a state-of-the-art mass spectrometry pipeline, we aimed at identifying protein signatures 

characteristic of clonal cells infiltrating the BM of patients with asymptomatic vs symptomatic disease. 

We carefully selected 200 patients with MGUS (75), SMM (56) or MM (69) and biobanked CD138+ cells. 

We tailored a bottom -up proteomics pipeline using the protein phase after trizol extraction 1. Nanoflow 

LC-MS/MS (data independent acquisition) was used to acquire high-depth proteomic profiles later pre -

processed using FragPipe. After thorough quality assessment and analysis of confounders, we compared 

proteins identified in the groups. We analysed their association with the clonal cell proportion in each 

sample (inferred from routine flow cytometry analyses), and with other routine clinical metadata and 

blood tests results.  

This unique sample set allowed us to identify over 7000 proteins and determine the main confounders 

to be addressed during study design and data analysis. Cell profiles of MGUS and SMM patients were 

similar, and we achieved better separation using SMM risk profiling as defined by the IMWG2. We will 

present the impacted proteins and pathways in relation to the hypotheses currently discussed in the 

literature. This study is the largest assessing BM CD138+ cell profiles at protein level, providing robust 

data to better understand the metabolic and immune syste m shifts observed from MGUS to MM stages. 
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Long non-coding RNAs (lncRNAs) are a large group of non-coding RNAs, involved in fundamental 

processes, such as genome organization, chromatin remodeling and gene expression regulation. 

However, the role of their splicing activity is not yet clearly understood. Machine learning models have 

identified that splicing efficiency is one of the parameters driving chromatin dissociati on of lncRNAs, 

while among the transcripts that remain chromatin -associated, is the plasmacytoma variant translocation 

1 (PVT1)[1]. In this study, we utilize the technology of CRISPR Artificial Splicing Factors (CASFx)[2] to 

artificially modulate splicing of PVT1 in luminal A breast cancer cells. PVT1 may have oncogenic role in 

breast cancer[3], and its dysregulation has been associated with several other types of cancer as well. PVT1 

shows decreased splicing efficiency of 3õ splice sites in breast cancer cell lines compared to normal breast 

cell lines, as well as containing perfect (7-mer) miR-200 seed sites exclusively within its intronic regions. 

This would enable it to function as a chromatin -associated RNA with intron-retained competing 

endogenous (ceRNA) activity. Here, we suggest a model in which artificial enhancement of PVT1 splicing 

efficiency leads to increased intronic turnover and affects the miR-200 regulation axis[4]. This study sets 

the base of developing options for RNA-based therapeutics that involve the targeted modification of 

abnormal splicing, considering that splicing dysregulation is a hallmark of cancer[5]. 

 

 
[1] Ntini E, Budach S, Vang Ðrom UA, Marsico A. Genome-wide measurement of RNA dissociation from chromatin classifies 

transcripts by their dynamics and reveals rapid dissociation of enhancer lncRNAs. Cell Syst. 2023 Oct 18;14(10):906-922.e6. 

[2] Du M, Jillette N, Zhu JJ, Li S, Cheng AW. CRISPR artificial splicing factors. Nat Commun. 2020 Jun 12;11(1):2973. 

[3] Liu S, Chen W, Hu H, et al. Long noncoding RNA PVT1 promotes breast cancer proliferation and metastasis by binding miR-

128-3p and UPF1. Breast Cancer Research : BCR. 2021 Dec;23(1):115. 

[4] Kozonakis A, Katsioulas C, Ntini E. PVT1 splicing activity predicts genome-wide gene expression with miRNA regulatory 

signatures, bioRxiv doi: https://doi.org/10.1101/2025.07.25.666741. 

[5] Zhang, Y., Qian, J., Gu, C. et al. Alternative splicing and cancer: a systematic review. Sig Transduct Target Ther 6, 78 (2021). 
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T cell activation relies on the precise spatiotemporal regulation of TCR signaling at the Immunological 

Synapse, where vesicular trafficking coordinates the delivery of key signaling molecules. While endosomal 

pools of Lck and its immediate substrate, the TCRȄ chain, have been associated with TCR signaling 

competence, the mechanisms underlying the regulation and synchronization of their trafficking routes 

remain unresolved. In this study, we simultaneously traced the endosomal localization dynamics of Lck, Ȅ 

chain and the TCR in unperturbed cells and under conditions that preserve the endosomal network 

integrity. We identified a previously unrecognized plasma membrane resident pool of Ȅ that exists 

independently of the TCR complex yet remains competent for phosphorylation and ZAP-70 recruitment. 

This òstandaloneó Ȅ population drives the recruitment of Lck and CD45 into Rab11-positive endosomes, 

establishing pre-assembled, signaling-primed platforms that could provide the means of sustained 

signaling without requiring continuous recept or engagement.  Our findings advance the understanding 

of how vesicular Ȅ and Lck pools coordinate to shape TCR activation threshold and signaling persistence. 

Beyond the basic understanding of TCR signaling, these insights hold translational importance for 

optimizing the design and signaling efficiency of T cell immunotherapies.   
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The extracellular matrix stiffness impacts lung cancer cell behavior and drug 

response  
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Lung cancer remains the leading cause of cancer-related mortality worldwide. Advances in targeted 

therapies, such as EGFR inhibitors like Osimertinib, have transformed the treatment of certain subsets of 

lung cancer; nevertheless, the clinical benefit is still limited due to the emergence of resistance.  

The tumor microenvironment in lung cancer can become increasingly stiff and fibrotic.  While increased 

matrix stiffness is associated with cancer progression its role in shaping lung cancer cell behavior and 

therapy response remains incompletely understood. 

Here, we used polyacrylamide hydrogels with tunable stiffness to investigate how lung cancer cells (PC9 

and HCC4006 - EGFR-mutant; H292 ð EGFR-wild type) respond to their mechanical environment. Cells 

sensed substrates of up to 0.5 kPa as soft adopting a smaller and rounder shape, whereas matrix as low 

as 2 kPa was perceived as stiff. Interestingly, the mechanosensitive YAP nuclear accumulation showed 

cell line-specific response. Transcriptomic analysis of cells grown on soft versus stiff substrates revealed 

differential expression of genes, including certain mucins as well as regulators of actomyosin 

contractility and micro tubule dynamics. In addition, pathways associated with proliferation and 

epithelialðmesenchymal transition (EMT) were downregulated on soft matrices. 

Upon drug treatment, a subset of cells survives by entering a reversible drug-tolerant state. We found 

that drug -tolerant cells emerge on both soft and stiff matrices, but rely on distinct adaptive 

mechanisms depending on the mechanical context. Combined inhibition of alternative signaling 

pathways revealed that MAPK pathway inhibition enhanced osimertinib efficacy across both conditions, 

whereas YAP/TEAD inhibition improved response only on stiff substrates, indicating that YAP-driven 

adaptation is stiffness dependent. To further dissect these adaptive programs, we performed 

transcriptomic profiling on soft ve rsus stiff ECM, uncovering stiffness-specific resistance signatures. 

Our findings suggest that ECM stiffness shapes lung cancer cell behavior and drug sensitivity, with 

implications for understanding resistance development in different tumor microenvironme nts. 
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Cytoplasmic Galectin-1 is a novel luminal cargo of WeibelðPalade bodies, revealing 
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WeibelðPalade bodies (WPBs) are the main secretory organelles of endothelial cells, responsible for the 

regulated release of von Willebrand factor (VWF), the key hemostatic protein, along with other vascular 

mediators secreted into the bloodstream upon stimulation 1. In this study, we identify Galectin-1 (Gal-1), 

a cytoplasmic lectin typically secreted through unconventional routes 2, as a new luminal cargo of WPBs 

in HUVECs. 

Mass spectrometry of the endothelial secretome first indicated the presence of Gal-1 in the conventional 

secretory pathway, which we confirmed by confocal microscopy, demonstrating that Gal-1 is stored in 

WPBs. Interestingly, Gal-1 was detected only in a subset of vesicles and the fraction of Gal-1ðpositive 

WPBs differed between HUVEC isolations, indicating regulated recruitment . 

Since Gal-1 is cytoplasmic, it could localize either to the cytosolic surface of the WPB membrane or within 

the lumen. However, resolving this is technically challenging, as the diameter of WPBs (100ð300 nm) lies 

well below the Ḑ500 nm diffraction  limit of confocal microscopy▲, preventing discrimination between 

luminal and membrane-associated signals using conventional imaging. To address this limitation, we 

applied three independent approaches: (i) vesicle reshaping, from elongated to spherical ge ometry to 

increase their diameter, (ii) super-resolution structured illumination microscopy (SIM▬, Zeiss Elyra 7) and 

(iii) Ultrastructure Expansion Microscopy (U-ExM). All three approaches converged on the same result, 

that Gal-1 is localized within the l umen of WPBs . 

In addition, we investigated why Gal-1 is stored only in a subset of vesicles. Our results indicate that Gal-

1ðpositive WPBs may exhibit membrane damage , consistent with the role of Gal-1 as a sensor of 

membrane damage in other types of vesicles, such as lysosomes4. 

Overall, our findings identify Galectin-1 as a new luminal cargo of WPBs and advance understanding of 

endothelial secretion, given its known ability to bind and modulate the activity of VWF 5. 
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Upon cell migration in confined space, such as during cancer metastasis, mechanical forces from the 

extracellular matrix act onto the nucleus leading to nuclear envelope (NE) rupture, chromatin leakage and 

genomic instability. Here we found that during confined migration, NE rup ture triggers dynamic nuclear 

F-actin formation dependent on the formins DIAPH1 and DIAPH3. We show that DIAPH3 dynamically and 

transiently relocates to the nucleus upon NE rupture. Interfering with DIAPH1/3 or with nuclear actin 

polymerization resulted in  nuclear instability during confined migration. Notably, nuclear formin activity 

or actin assembly limit NE rupture-induced chromatin leakage. Similarly, silencing of Ataxia Telangiectasia 

and Rad3-related protein (ATR) reduced NE rupture-triggered nuclear F-actin assembly and increased 

chromatin leakage. Consistent with this, ATR promotes the phosphorylation of DIAPH3 at S1072 adjacent 

to its autoregulatory domain to promote nuclear actin polymerization. Using atomic force microscopy, 

we found that nuclear actin assembly or nuclear DIAPH3 activity promotes nuclear stiffness in an ATR-

dependent manner. Thus, our study identifies an ATR-formin module that regulates nuclear mechanical 

properties through induction of intranuclear actin scaffolding.  
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Zincore, an atypical coregulator, binds zinc finger transcription factors to control 

gene expression 
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Zinc finger proteins (ZNFs) are the largest family of transcription factors, yet how they activate gene 

expression and whether they require dedicated coactivators remains unclear. I will discuss the 

identification of Zincore, a previously uncharacterized protein complex consisting of QRICH1 and SEPHS1, 

as a novel ZNF-specific coactivator. Both QRICH1 and SEPHS1 are critical for embryonic development in 

mice and their haploinsufficiency is linked to similar neurodevelopmental defects in humans. We show 

that among Zincore clients, ZFP91 is a transcription factor that binds to the evolutionary conserved motif 

CTTTAAR, and the cryo-EM structure of Zincore in complex with ZFP91 bound to this motif. The structure 

reveals Zincore to recognise the DNA-bound zinc finger domains , explaining the recognition of a wide 

variety of ZNFs. I will show, also in the light of unpublished data on ZNF652, how this interaction stabilizes 

the binding of Zinc Fingers to the DNA, thereby locking them on consensus motifs, providing a unique 

activity for Zincore as a transcriptional coactivator. I will also discuss the use of protein language models 

to classify transcription factors and the potential of such methods to discover new functional annotations, 

especially in light of deciphering the Zincore interactome.  

 

 
Bianchi D, Borza R, De Zan E, Huelsz-Prince G, Gregoricchio S, Dekker M, Fish A, Mazouzi A, Kroese LJ, Linder S, Hernandez-Quiles 

M, Vermeulen M, Celie PHN, Krimpenfort P, Song JY, Zwart W, Wessels L, Nijman SMB, Perrakis A*, Brummelkamp .Zincore, an 

atypical coregulator, binds zinc finger transcription factors to control gene expression. Science. 2025 Jul.3;389(6755) 
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The intestine of Drosophila melanogaster consists of a single-layered epithelium where enterocytes 

project densely packed, finger-like membrane protrusions called microvilli int o the lumen, forming the 

brush border. These apical structures are mechanically supported by a highly organized actin 

cytoskeleton assembled directly beneath the plasma membrane, which not only provides structural 

integrity but also scaffolds essential molecular machinery for nutrient absorption, metabolic regulation, 

and immune surveillance. The intestinal epithelium maintains organismal homeostasis through integrated 

control of these processes, with the brush border maximizing absorptive surface area while coordinating 

metabolic homeostasis and innate immune responses. However, how the actin cytoskeleton 

mechanistically integrates with metabolic pathways and immune response regulation remains poorly 

understood. 

Transgelins are evolutionarily conserved actin-binding proteins , and they have recently been identified 

as major regulators of lipid and anti -cancer function in CD8+ T cells, yet their mechanistic role in epithelial 

physiology remains poorly understood (Nature, 2024). 

In this study, we have focused on the Transgelin Chd64 protein, which is highly expressed in the gut 

epithelium (Vakaloglou et al., 2021). To elucidate the functional role of Chd64, we generated CRISPR-

indel null mutants and employed an integrative multi -scale approach combining high-resolution confocal 

and transmission electron microscopy for ultrastructural analysis, alongside transcriptomic profiling via 

RNA-sequencing. Through these analyses, we identified that Chd64 is essential for maintaining gut 

epithelial architecture, metabolic homeostasis, and immune responses. Our ongoing work aims to 

delineate the molecular mechanisms by which Chd64 coordinates epithelial structural integrity, metabolic 

regulation, and antimicrobial defense, thereby establishing a tractable genetic model for studying 

intestinal brush border pathologies, metabolic dysregulation, and host -microbe interactions. 
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Heart failure (HF) is the final effect of multiple converging pathways of inadequate repair following cardiac 

injury or stress. Upon left ventricular assist devise (LVAD) implantation end-stage HF patients may show 

signs of reverse remodeling and other beneficial responses. Despite recent advances the underlying 

mechanisms have not been yet clarified. We have previously shown that macrophages and their 

secretomes affect post-injury cardiac remodeling and associated outcomes. We hypothesized that 

peripheral immune status and particularly the monocyte/macrophage ar m of the innate immunity system 

may both reflect and get affected by LVAD-mediated cardiac unloading. To test that we analyzed gene 

expression profiles of monocytes from LVAD receivers. We found that a series of inflammatory pathways 

were down-regulated during LVAD stay, including NFkB, TNFŭ, IL17, complement and NOD-like receptor 

signaling. Calcium signaling and cell death pathways were also affected. Intriguingly, GROŭ and IL-8, as 

well as their receptors CXCR1 and CXCR2 were down-modulated identifying po tential inflammatory axes 

suppressed by the LVAD regime. Additional molecular players representing suppression of inflammation, 

as well as a limited number of up-regulated pro-inflammatory genes point out a complex pattern of 

regulation. STAT3, a master regulator of macrophage polarization, was also differentially expressed. 

Consequently, we further explored the polarization potential of macrophages derived from monocytes 

during in vitro differentiation. In line with the monocyte RNA -Seq data, RT-PCR studies revealed that 

during LVAD stay monocyte-derived macrophages from HF patients were more prone to follow 

alternative/pro -repair (M2) than pro-inflammatory (M1) polarization, suggesting an overall switch from 

pro- to anti -inflammatory potential. Importantly , the responsiveness to M1 or M2 stimuli of human 

macrophages derived from patients at the time of LVAD implantation correlated well with 

echocardiographic parameters, further suggesting that the systemic innate immune status not only 

reflects and responds to, but it may also contribute to the ongoing HF status and progress.    
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Oxadiazole-2-thione derivatives have emerged as a fascinating class of bioactive molecules with the 

potential to modulate key cellular processes involved in disease. Their molecular framework supports a 

remarkable range of biological activitiesñincluding anticancer, antimicrobial, and anti-inflammatory 

effectsñmaking them highly attractive leads for therapeutic development. The 1,3,4-oxadiazole core is 

already found in several clinically used drugs, such as zibotentan (targeting tumor progression), 

furamizole (antibacterial), and raltegravir (HIV antiviral), underscoring its biomedical importance. Yet, 

their molecular mechanisms of anticancer action remain largely unexplored, particularly when these 

ligands are integrated into metal complexes that can interact with DNA, enzymes, and mitochondrial 

targets. Unveiling these interactions opens new perspectives for rational design of metallodrugs that 

selectively [1]. 

In this study, a new family of silver(I)ðoxadiazoleðtriphenylphosphine conjugates was synthesized as 

mitochondria -targeted anticancer agents. Structural analysis by X-ray diffraction revealed stable 

heteroleptic complexes with tunable geometry depending on the electronic nature of halogen 

substituents. These compounds exhibited potent and selective cytotoxicity against both hormone -

dependent (MCF-7) and hormone-independent (MDA-MB-231) breast cancer cells, showing up to 

tenfold higher efficacy than cisplatin, while remaining nongenotoxic and nontoxic to normal cells. 

Mechanistic investigations demonstrated that they induce apoptosis through m itochondrial disruption, 

DNA interaction, and lipoxygenase inhibition, highlighting a strong structure ðactivity relationship that 

establishes silver(I)ðoxadiazole conjugates as a promising class of bioinspired chemotherapeutic 

candidates [1]. 
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Multiple Myeloma (MM) is a chronic hematol ogic malignancy characterized by gradual progression, 

recurrent relapses, and eventual resistance to existing therapies. Despite major advances in 

understanding the molecular mechanisms underlying disease onset, recurrence, and therapeutic 

response, critical aspects of MM pathology remain insufficiently explored. To address these gaps, our 

study focuses on the proteostasis network (PN) [being composed, among others, from the endoplasmic 

reticulum unfolded protein response (UPR), molecular chaperones, the autophagy-lysosome (ALP) and 

the ubiquitin -proteasome (UPP) pathways], a critical regulator of proteome homeodynamics, often 

dysregulated in carcinogenesis, as well as on redox perturbations which influence the interplay between 

protein quality control and d isease progression. By comparatively analyzing several MM cell lines 

representing distinct genetic backgrounds against a near-normal B lymphocyte line, we observed 

activation of UPP and ALP pathways in malignant cells, accompanied by accumulation of ubiquitinated 

and aggregated proteins indicative of enhanced proteome instability and proteotoxic stress. These 

molecular adaptations were associated with increased oxidative load and altered metabolic profiles, 

possibly reflecting the elevated bioenergetic and biosynthetic demands of MM cells. High-resolution 

proteomic analyses revealed differential expression signatures between MM and control cells, 

highlighting deregulated proteostatic, metabolic, secretory, and oxidative -stress-related pathways. 

Importantly, complementary analyses performed on patient-derived (MGUS), smoldering multiple 

myeloma (SMM), and overt MM revealed similar patterns of UPP and ALP activation as well as elevated 

oxidative stress markers underscoring the translational relevance of our in vitro findings. Our results 

highlight novel insights into how MM cells manipulate proteostatic pathways, offering a deeper 

understanding of disease mechanisms and paving the way for improved therapeutic strategies targeting 

PN modules in this hematologic malignancy. 

 

 
Acknowledgments: We thank the ELMUMY Horizon Europe project. Funded by the European Union (Project 101097094 ñ 

ELMUMY). Views and opinions expressed are, however, those of the author(s) only and do not necessarily reflect those of the 

European Union or HADEA. Neither the European Union nor the granting authority can be held responsible for them.ó 

 

 

 

 



 

Hellenic Society for Biochemistry and Molecular Biology 

P
a

g
e

 |
 4

0 

Polyunsaturated fatty acid-derived lipid mediator networks determine viral 

pneumonia severity and risk for critical COVID-19 
Maria Pap adaki 1, Eleftherios Pavlos 1,2, Marc Dubourdeau 3, Vincent Bailif 3, Kamal Badirou 3, 

Cl®mence G®ly3, Ioanna -Evdokia Galani 1, Dimitris Papelis 4, Natalia Kamperi 4, Vassiliki 

Triantafyllia 1, Lena Siouti 1, Maria Salagianni 1, Maria Manioudaki 1, Nikolaos Paschalidi s5,6, Giannis 

Vatsellas5,6, Evangelia Koukaki 7, Vasiliki Rapti 8, Dimitris Thanos 5,6, Nikoletta Rovina 7, Garyfallia 

Poulakou 8, Aur®lie Cobat9,10,11, Jean-Laurent Casanova 9,10,11,12,13 , Constantin Tamvakopoulos 4, and 

Evangelos Andreakos 1, * 
1Laboratory of Immunobiology, Center for Clinical, Experimental Surgery and Translational Research, Biomedical Research 

Foundation of the Academy of Athens  
2Division of Basic Sciences, University of Crete Medical School, Heraklion 71110, Greece 
3Ambiotis SAS, Toulouse, France  
4Division of Pharmacology-Pharmacotechnology, Biomedical Research Foundation of the Academy of Athens 
5Center of Basic Research, Biomedical Research Foundation of the Academy of Athens, Greece  
6Greek Genome Center, Biomedical Research Foundation Academy of Athens, Greece 
7ICU, 1st Department of Respiratory Medicine, National and Kapodistrian University of Athens, Medical School, ôSotiriaõ General 

Hospital of Chest Diseases, Athens, Greece 
83rd Department of Internal Medicine, 'SOTIRIA' General Hospital of Chest Diseases, National and Kapodistrian University of Athens, 

11527 Athens, Greece 
9St Giles Laboratory of Human Genetics of Infectious Diseases, Rockefeller Branch, The Rockefeller University, New York, USA 
10Laboratory of Human Genetics of Infectious Diseases, Inserm U1163, Paris, France. 
11Paris Cit® University, Imagine Institute, Paris, France. 
12Pediatric Hematology-Immunology and Rheumatology Unit, Necker Hospital for Sick Children, Assistante Publique-H¹pitaux de 

Paris (AP-HP), Paris, France. 
13Howard Hughes Medical Institute, New York, New York, USA 

*Laboratory of Immunobiology, Center for Clinical, Experimental Surgery and Translational Research, BRFAA, Athens, Greece. 

Electronic address: vandreakos@bioacademy.gr  

 

 

Severe respiratory infections such as COVID-19 are characterized by excessive inflammation leading to 

the development of pneumonia and acute respiratory distress syndrome. Bioactive lipid mediators (LMs) 

derived from ȓ6 and ȓ3 polyunsaturated fatty acids are central to the regulation of inflammation, 

controlling both its initiation and resolution. Still, their role in viral infections remains underexplored. By 

employing a holistic approach involving the analysis of white blood cell tr anscriptomes, targeted 

lipidomics, cytokine and immune cell profiling, we now show that LM networks are profoundly altered in 

COVID-19, correlate with inflammatory patterns, and stratify patients according to disease severity. 

Central to this are CYP450-derived LMs, such as 20-HETE, and lipoxygenase-derived LMs such as 15-

HETE, both exhibiting vasoactive function, along with  lipid peroxidation metabolites such as 10-HDOHE. 

Among them, 20-HETE appears to be a promising prognostic biomarker for ICU admission and a potential 

therapeutic target for severe COVID-19 disease. Our study emphasizes the importance of LM networks 

in COVID-19 pathophysiology and sheds light into the broader immune mechanisms beyond cytokines 

driving viral pneumonia in humans. 
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Helicobacter pylori (Hp) is a pathogen colonizing the human gastric mucosa during early childhood, 

establishing a life-long infection through adulthood and importantly rema ins to this day the primary risk 

factor for the development of gastric adenocarcinoma. Although strong neutrophil infiltration into the 

lamina propria is the hallmark of Hp infection and considering their capacity to exert a multitude of 

antimicrobial responses, neutrophils fail to clear the infection and their specific role in the bacterial -

induced gastric pathophysiology remains poorly understood. We aimed to investigate how human 

peripheral blood neutrophils interact with Hp clinical isolates, as well as, laboratory-adapted strains in 

vitro, for their ability to phagocytose and release neutrophil extracellular traps (NETs), visualized by 

confocal and live microscopy, while ROS generation was detected by flow cytometry. We also assessed 

the effects of both  neutrophils and NETs on bacterial viability in solid cultures. Our findings demonstrate 

that neutrophils can phagocytose all Hp strains regardless of opsonization state and produce ROS 

regardless of the CagA expression status, or the number of EPIYA-C motifs. Interestingly, while NET 

release was documented in response to Hp infection, these NETs appeared degraded and demonstrated 

only faint levels of NET-associated proteins, compared to those induced by E. coli or mitogenic 

stimulation by ionomycin. Degrad ation of NETs was further verified via live microscopy and a 

myeloperoxidase (MPO)/DNA complex ELISA. Moreover, we detected presence of MMP-9 positive NETs 

in the gastric biopsies from Hp-infected individuals. Finally, we observed no significant effects in the 

bacterial growth and viability following incubation of Hp with neutrophils and NETs. Our findings suggest 

that while Hp can elicit a robust neutrophil response, the complex interplay between the bacteria and 

NETs may represent a new immune evasion mechanism that allows for bacterial life-long persistence. 
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The extracellular matrix (ECM) plays a pivotal role in tumor development by regulating 

proliferation, invasion, and therapy response [1]. Hyaluronan (HA), a key ECM component, 

promotes tumor progression through effects on cell adhesion, motility, and growth factor 

signaling [2,3]. Chemically modified derivatives such as sulfated HA have been suggested to 

disrupt HAðreceptor interactions and thereby influence malignant behavior. Importantly, 

sulfated HA shows reduced recognition and degradation by hyaluronidases (HYALs), enhancing 

its stability in the tumor micro environment and potentially prolonging its modulatory effects. 

While two-dimensional (2D) cultures remain widely used, three-dimensional (3D) spheroid 

models more accurately reproduce tumor architecture and ECM interactions, providing a 

physiologically relevant platform for preclinical studies [4]. In our laboratory, we have already 

observed distinct treatment responses in 3D breast cancer models compared to conventional 

2D cultures [5,6]. 

In this study, we investigated the effects of low-molecular-weight HA (50 kDa) and sulfated HA 

on MDA-MB-231 and MCF-7 breast cancer cell lines under both 2D and 3D conditions. Gene 

expression analysis of ECM-related and tumor progression markers, along with spheroid 

growth assessment and other functional assays were performed to compare cellular responses 

across models. Preliminary results show that both HA derivatives modulate gene expression, 

with sulfated HA producing more pronounced effects. Furthermore, differences between 2D 

and 3D cultures underscore the importance of model selection when evaluating ECMðtumor 

interactions. 

Together, these findings suggest that sulfated HA may act as a promising modulator of breast 

cancer progression and highlight the relevance of 3D spheroid models for translational  cancer 

research. 
 

[1] Karamanos N, et al. (2021) A guide to the composition and functions of the extracellular matrix. The FEBS Journal 288, 6850ð6912. 

[2] Passi A & Vigetti D (2019) Hyaluronan as tunable drug delivery system. Advanced Drug Delivery Reviews 146, 83ð96. 

[3] Karousou E, et al. (2023) Hyaluronan in the Cancer Cells Microenvironment. Cancers 15, 798. 

[4] Mangani S, Kremmydas S & Karamanos NK (2025) Mimicking the Complexity of Solid Tumors: How Spheroids Could Advance 

Cancer Preclinical Transformative Approaches. Cancers 17, 1161. 

[5] Kremmydas S, et al.  (2025) Targeting EGFR/IGF-IR Functional Crosstalk in 2D and 3D Triple-Negative Breast Cancer Models 

to Evaluate Tumor Progression. IJMS 26, 8665. 

[6] Koletsis NE, et al. (2025) Development, Functional Characterization, and Matrix Effectors Dynamics in 3D Spheroids of Triple-

Negative Breast Cancer Cells. Cells 14, 1351. 
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Inherited or acquired deficiency of homology mediated DNA repair (HRD) is currently therapeutically 

targeted in considerable subsets of breast, ovarian and prostate cancers. In the context of modern 

precision medicine, tumor HRD is clinically assessed in formalin fixed, paraffin embedded (FFPE) tissues, 

via Next Generation Sequencing (NGS) that identifies mutations in genes involved in homology -driven 

DNA repair and/or a series of genomic instability phenotypes representing the so -called genomic scars. 

Telomeres are particularly vulnerable to all types of DNA insults including oncogene-induced replication 

stress and in cancer they frequently acquire Double Strand Breaks (DSB) attracting recombinatorial DNA 

damage responses. Near 100% of human ovarian tumors sustain continuous neoplastic cell growth by 

activating the reverse transcriptase telomerase. It is now well established that telomerase is recruited to 

telomeres as damage response to DNA DSB. Hence, telomeres of HRD+ tumors are expected to become 

highly enriched in DSB and thus they may become hyper-elongated by telomerase. We tested this 

hypothesis in a telomerase positive cell line with normal expression of the major Homologous 

Recombination DNA repair component BRCA2, compared to isogenic BRCA2 knockout cells. We validated 

our pre-clinical experimental data in DNA extracted from a cohort of formalin fixed paraffin embedded 

(FFPE) tissue-samples from 50 human ovarian adenocarcinomas that were examined and categorized by 

NGS as HRD positive or negative. Histopathological FFPE specimens from this group were subsequently 

stained by dual-color telomere strand-specific fluorescence in situ hybridization. Deconvolved images 

were captured by Fluorescent Microscopy and/or by Multiphoton Microscopy and analyzed via 

specialized software tools. Our combined efforts expand our understanding on the involvement of DNA 

repair mechanisms in human malignancy, and most importantly they introduce novel, accurate, and 

broadly accessible diagnostic and prognostic approaches of HRD based on telomeric molecular 

pathology. 
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Natural Killer T (NKT) cells are an oligoclonal T cell population that acquires life -long effector functions 

during a step-wise thymic differentiation process, without prior encounter with foreign antigen. Their 

maturation involves transitioning from progenitor to mature cells, culminating in t he differentiation of 

three distinct NKT cell subsets. Although there are minor variations among NKT subsets, complex 

interactions between transcriptional and epigenetic regulators control their differentiation. Specifically, 

lineage-determining transcript ion factors (TFs) control unique gene expression programs by directly 

binding to accessible cis-regulatory elements at the genomic loci of their target genes. Here, we 

constructed a multi -omics bioinformatics framework integrating single -cell transcriptomic and 

epigenomic data to capture these interactions in the form of gene regulatory networks (GRNs) and reveal 

regulatory mechanisms that guide cell differentiation.  

To begin to untangle NKT cell development, we purified thymic NKT cells through flow cytome try cell 

sorting and performed scRNA and scATAC sequencing. To explore developmental relationships between 

cell types, based on our scRNA-seq data, we generated pseudotime trajectories, which allowed the 

identification of transient cell states. In parallel, our scATAC-seq analysis identified distinct chromatin 

accessibility landscapes and uncovered accessible TF binding motifs. Integration of scRNA-seq and 

scATAC-seq data revealed TF regulators that influence NKT cell differentiation. Integration of accessible 

TF binding motifs with the expression and epigenetic patterns of the corresponding transcription factors 

and their putative target genes led to the construction of gene regulatory networks. Our succeeding goal 

is to project these GRNs across pseudotime to identify key regulons that are dynamically regulated 

throughout differentiation.  

Our approach provides a framework for analyzing GRNs during NKT cell development, leading to an 

in-depth comprehension of NKT lineage commitment and diversification. With  implications for 

immunology, developmental biology, bioinformatics, and possible therapeutic applications that target 

NKT-mediated immune responses, these findings advance our understanding of cell identity. 

 
We gratefully acknowledge funding support from the H.F.R.I. (Hellenic Foundation for Research and Innovation). 
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Accumulating evidence suggests that mechanical forces are integral to cardiac stem cell commitment 

and differentiation. The cytoskeletonñand specifically the desmin (DES) intermediate filament network 

and its association with nuclear lamins through the LINC complexñlinks the contractile apparatus to both 

extracellular and nuclear matrices, regulating trafficking and mechanotransduction throughout 

development and adulthood, governing myocyte homeostasis. Yet, DESõ function in cardiomyocyte 

lineage differentiation and nuclear architecture remain insufficiently characterized. 

In this work, we delineate the temporal and mechanistic involvement of DES in cardiac progenitor cell 

(CPC) specification, cardiomyocyte (CM) differentiation and maturation, and chromatin architecture 

across embryonic development, postnatal growth, and adult stress adaptation. 

Using murine embryonic hearts, we first identify robust DES expression in CPCs as early as E7.5. Genetic 

ablation of DES markedly diminishes the proportion of PDGFRŭ◑/GFRŭ2◑/KDR◑ CPCs, indicating that DES 

is required for maintaining progenitor identity and facilitating early cardiogenic lineage commitment. 

Furthermore, in direct reprogramming assays converting fibroblasts to induced cardiomyocytes (iCMs) 

via Gata4/Mef2c/Tbx5 (GMT) transcription factors, ectopic DES expression enhances reprogramming 

efficiency by approximately 50%, whereas DES deficiency results in impaired acquisition of mature CM 

characteristics, including myofibrillar assemply, calcium handling, and appropriate localization of cardiac 

specific proteins.  

To investigate DES-mediated nuclear and epigenomic effects, we integrated RNA-seq, ChIP-seq, and Hi-

C chromatin conformation analyses. Loss of DES disrupts higher-order chromatin organization and 

perturbs epigenomic organization and cardiac gene regulatory  networks, establishing a direct link 

between cytoskeletal architecture and nuclear structural integrity. Collectively, our data establish DES as 

a multifaceted regulator in cardiac development: guiding progenitor cell dynamics, promoting CM fate 

and maturation, and maintaining nuclear/chromatin integrity ñ especially under stress. These findings 

redefine DES from a structural scaffold to a mechanotransduction player connecting the extracellular 

matrix to the nuclear lamina, thereby modulating genome archit ecture and cardiac-specific gene 

expression. Such studies offer mechanistic insights into desminopathies and identify potential targets for 

cardiac regenerative therapies. 
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The emergence of pathogenic bacteria resistant to available mainstream antibiotics poses a major threat 

to public health worldwide, and particularly in Greece. Recent insights into regulatory non-coding RNAs 

in pathogens have gained attention for the developmen t of a new generation of species-specific 

antibacterials. Among these, T-box riboswitches are RNA elements in Gram-positive bacteria that sense 

amino acid availability by detecting the aminoacylation status of cognate tRNAs, thereby regulating 

genes involved in amino acid transport and metabolism. Herein, we describe the characterization of T-

box-i, a novel and specific inhibitor that suppresses Staphylococcus aureus planktonic cells and biofilm 

formation by disrupting T -box-mediated transcription in vivo. T-box-i was identified through a virtual 

screening campaign of commercially available small molecules against available crystallographic 

structures of T-box riboswitches. Importantly, T-box-i showed a low propensity for the development of 

resistance and did not exhibit any cytotoxicity in mammalian cells. In addition, RNA-seq analysis revealed 

distinct differentially expressed gene (DEG) profiles consistent with the inhibition of T-boxðcontrolled 

operons and amino acid metabolism pathways. These transcriptomic changes validate the RNA-targeted 

mode of action of T-box-i and highlight its precision in modulating riboswitch -dependent gene networks. 

Collectively, these findings establish T-box riboswitches as promising antibiotic targets and underscore 

the therapeutic potential of RNA-targeted small molecules to combat antibiotic -resistant pathogens. 
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Study of the GHRHR Activation Mechanism via Molecular Dynamics Simulations 
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The Growth Hormone Releasing Hormone Receptor (GHRHR) is a member of the class B1 G-protein -

coupled receptor (GPCR) subfamily.1 GHRHR is activated by its cognate 44-amino-acid peptide ligand, 

GHRH. GHRHR signaling has clinically relevant links to oncogenesis: GHRH/GHRHR and tumor-expressed 

splice variants (e.g., SV1) form local autocrine/paracrine growth circuits in a wide spectrum of human 

cancers, and GHRH antagonists have demonstrated antiproliferative effects in many experimental cancer 

models.2  

GHRHR consists of a large N-terminal extracellular domain (ECD) that confers ligand specificity, a 

canonical seven-transmembrane (7TM) domain that mediates signal transduction, and an intracellular C-

terminal (CT) tail. Upon ligand binding, the N-terminal portion of GHRH engages the ECD, followed by 

insertion into the 7TM core, initiating receptor activation 3 which involves hallmark rearrangements of the 

transmembrane bundle, including outward movement of TM6 to open the intracellular G -protein -binding 

site and complementary adjustments of TM1 and TM7 to stabilize the active state.4 
 

Although structural information obtained to d ate has advanced our understanding of GHRHR, the 

detailed mechanism by which ECD engagement is transmitted through the 7TM domain to the 

intracellular G-protein interface remains unknown. Here, we employ molecular dynamics simulations of 

full-length GHRHR to gain atomistic insights of the activation mechanism of GHRHR. Our analyses 

indicate that distal domains, including the CT tail and ECD, contribute to receptor activation by forming 

transient interactions with intracellular loops and the 7TM core. These dynamic contacts appear to 

modulate the accessibility of the G-protein -binding site and influence the conformational equilibria of 

the receptor. Correlation patterns suggest that the CT and ECD exhibit anti-correlated motions relative 

to the 7TM bundle, highlighting their potential role as allosteric regulators of signaling. These findings 

provide new insights into the mechanistic interplay between distal regulatory elements and the core 

activation machinery of GHRHR and may guide the design of modulators of receptor activation. 

 

 

(1) Cheng, L.; Xia, F.; Li, Z.; Shen, C.; Yang, Z.; Hou, H.; Sun, S.; Feng, Y.; Yong, X.; Tian, X.; Qin, H.; Yan, W.; Shao, Z. Structure, 

Function and Drug Discovery of GPCR Signaling. Mol Biomed 2023, 4 (1), 46. https://doi.org/10.1186/s43556-023-00156-w. 
(2) Gesmundo, I.; Pedrolli, F.; Cai, R.; Sha, W.; Schally, A. V.; Granata, R. Growth Hormone-Releasing Hormone and Cancer. Rev 

Endocr Metab Disord 2025, 26 (3), 443ð456. https://doi.org/10.1007/s11154-024-09919-4. 

(3) Matsoukas, M.-T.; Spyroulias, G. A. Dynamic Properties of the Growth Hormone Releasing Hormone Receptor (GHRHR) and 

Molecular Determinants of GHRH Binding. Mol. BioSyst. 2017 , 13 (7), 1313ð1322. https://doi.org/10.1039/C7MB00130D. 

(4) Cary, B. P.; Zhang, X.; Cao, J.; Johnson, R. M.; Piper, S. J.; Gerrard, E. J.; Wootten, D.; Sexton, P. M. New Insights into the 

Structure and Function of Class B1 GPCRs. Endocr Rev 2022, 44 (3), 492ð517. https://doi.org/10.1210/endrev/bnac033. 
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Human H3N2 influenza A virus recognises N-linked glycan receptors with N-acetylneuraminic acid 

(NeuAc) residues linked ŭ2-6 to a galactose (NeuAcŭ2-6 Gal), referred as human type receptors. 

Mutations in the human H3 haemagglutinin (HA) have affected its binding specificity towards three or 

more LacNAc (GalȂ1-4GlcNAc) repeats, whereas they have lost the avidity to the short LacNAc N-linked 

glycans. In order to investigate the effect of poly -LacNAc structures for infection and production of recent 

H3N2 inÿuenza viruses, we have engineered MDCK, SIAT and hCK cell lines overexpressing the B3GNT2 

N-acetylglucosaminyltransferase (NExt), a key enzyme for the biosynthesis of extended N-linked glycans. 

We employed matrix-assisted laser desoption ionisation time of flight (MALDI-TOF MS) instrumentation 

for the glycome characterisation. The SIAT-NExt cell line exhibited the highest relative abundance of poly-

LacNAc structures, and the highest binding to the H3 HA and susceptibility to infection by recent H3N2 

virus strains. Also, given the importance of chicken eggs for the growth of human influenza virus, 

additional glycome analysis on allantoic and amniotic egg membranes indicated that chicken eggs might 

not be the ideal medium for influenza virus growth. We have also investigated the existence of such 

receptors on nasal and tracheal primary epithelial cells from human respiratory tract, and we identified 

putative N-linked glycan receptors. Then, based on the structural diversity of the human airway glycome 

characterized, we constructed a synthetic N-glycan library and we found that bi -antennary N-linked 

glycans with one or two ŭ2-6-sialylated extended antennae were the predominant receptors of recent 

H3N2 viruses. Glycome analysis has shown that such receptors for H3N2 human influenza virus exist on 

tracheal epithelium, albeit at very low relative abundance, but are deficient in nasal epithelium. These 

data, combined with immunofluorescence and single -cell RNA sequencing analysis suggested that H3N2 

viruses have developed a tropism for tracheal ciliated cells. 
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Background and aims: Childhood  acute lymphoblastic leukemia (chALL) is the most common 

malignancy in children, representing ~33% of all pediatric cancers. Although chALL management is 

considered as one of the success stories in clinical oncology, ~20% of patients experience chemotherapy 

resistance and relapse, highlighting the need for modern personalized prognostic tools. tRNA-derived 

fragments (tRFs) constitute a novel subgroup of small non-coding RNAs, derived from nuclear or 

mitochondrial tRNAs, and can regulate gene expression post-transcriptionally. Herein, we have 

investigated the clinical utility of the mitochondrial internal tRF GluTTC (mt-i-tRFGluTTC) for patientsõ treatment 

outcome. 

Methods: Bone marrow samples from 135 chB-ALL patients at diagnosis and 44 age-matched healthy 

controls were analyzed. Patients treated according to ALL-BFM95 and ALL-IC BFM2009 protocols. 

Following extraction, total RNA was polyadenylated in 3õ-end and reversed transcribed, while mt-i-

tRFGluTTC levels were quantified by in-house qPCR. Patientsõ median follow-up was 10.3 years, while 

patientsõ relapse (DFS/PFS) and mortality (OS) were used as clinical endpoints. 

Results: mt-i-tRFGluTTC levels were significantly downregulated in chB-ALL patients compared to healthy 

children (p<0.001), while ROC curve (AUC=0.678; 95%CI: 0.580-0.777; p<0.001) and logistic regression 

(OR=0.865; 95%CI: 0.755-0.991; p=0.036) confirmed the loss of mt-i-tRFGluTTC in chB-ALL. Kaplan-Meier 

survival curves highlighted the poor outcome of the patients with lower mt -i-tRFGluTTC levels, in terms of 

worse DFS (p=0.044), PFS (p=0.031) and OS (p=0.020). Moreover, Cox regression analysis confirmed the 

significant higher risk of the patients with loss of mt -i-tRFGluTTC for short -term relapse (HR=4.023; 95%CI: 

0.929-17.42; bootstrap p=0.043) and worse survival (HR=36.21; 95%CI: 0.211-622.4; bootstrap p=0.001), 

while multivariate Cox regression models confirmed the poor prognosis of chB-ALL patients 

independently of the clinically established disease markers (WBC, prednisone response, BM morphology, 

MRD, risk-group, age). 

Conclusions: Loss of mt-i-tRFGluTTC at chB-ALL diagnosis is associated with significantly higher risk for 

early-relapse and poor survival following treatment, supporting the risk -stratification and personalized 

treatment prognosis. 
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The present study aimed to investigate the prevalence of thrombophilia related genetic polymorphisms 

in a general population sample and to evaluate their association with thromboembolic events. Patients 

ð Materials and Methods:  For this study, data from 713 patients, who had been tested for thrombophilia 

screening, where analyzed. Firstly, the basic hemostasis panel was performed (PT sec, PT INR, aPTT, 

Fibronogen, D-Dimers) and after Protein C and S activity levels, antithrombin III, plasminogen, 

homocysteine, activated protein C resistance (APCR), lupus anticoagulant and anticardiolipin (ACA) and 

anti-Ȃ2-glycoprotein I (Ȃ2-GPI) antibodies where measured. In addition, molecular testing was performed 

for the investigation of FV Leiden, FII G20210A, MTHFR C677T and MTHFR A19298C mutations. All 

samples were stored at -80oC and the data was processed with SPSS 29.0. Results: The prevalence of the 

genetic variants, which were investigated, was15.2% for FV Leiden mutation, 15.0% for FII G20210A, 73% 

for MTHFR C677T and 71% for MTHFR A1298C. Carries for the FV Leiden mutation demonstrated twofold 

increased risk of thrombosis (x▬ = 7.075, p = 0.008, OR = 1.80) and threefold increased risk of arterial 

thrombosis(x▬ = 9.893, p = 0.002, OR = 2.94). Moreover, carriers of the MTHFR A1298C mutation 

demonstrated more than double odds of cardiovascular disease (x▬ = 6.107, p = 0.013, OR = 2.45). In 

terms of clinical history, 31% of participants reported thrombosis, 14% venous thrombosis, 12% ischemic 

stroke, 14% pulmonary embolism, and 3% hematological disorders. Miscarriage, arterial thrombosis, and 

cardiovascular disease were each reported by 6% of the population. Conclusions: The results of this study 

highlight the significance of thrombophilia sc reening as part of thrombosis risk assessment. It is 

recommended that further studies be conducted to validate the clinical utility of these molecular 

biomarkers in broader populations.  
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Extranuclear roles of NuRD complex proteins: Novel insights in cell cycle 

progression  
Lito Karkaletsou À, Evgenios Eftalitsidis À, Stylianos Didaskalou, Stella Malichetoudi, Margy Koffa*  
À
Equal first  
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Alexandroupoli, Greece 

 

 

The Nucleosome Remodeling and Deacetylase (NuRD) complex is a central chromatin regulator essential 

for gene transcription, genome stability, and cell cycle progression in mammalian cells. NuRD combines 

nucleosome remodeling with histone deacetylase activities, the latter mediated predominantly by HDAC1 

and HDAC2. While HDAC2 is classically recognized for nuclear deacetylation and transcriptional 

repression, emerging work demonstrates that its roles extend to critical cytoplasmic events during 

mitosis. 

Cytoskeletal remodeling plays a central role in eukaryotic cell division, migration, and morphogenesis, as 

well as pathological processes like cancer metastasis. Stable microtubules, key to metastatic 

dissemination, are defined by ŭ-tubulin acetylation. Our previous studies show that CHD4 identified as a 

RanGTP-regulated microtubule -associated protein localizes to spindle microtubules and is essential for 

mitotic spindle assembly, prompting a re -evaluation of NuRDõs wider role in cytoskeletal dynamics. Here, 

by using a òknock-sidewaysó system to temporally isolate protein function, we can distinguish CHD4õs 

direct mitotic activities from its interphase roles.  

Emerging data further demonstrate that HDAC2 is dynamically excluded from chromatin during mitosis, 

relocating to the mitotic spindle at metaphase. Functional depletion of HDAC2 in HeLa Kyoto and 

MCF10A cells disrupts spindle integrity, raises abnormal mitotic phenotypes, increases pericentriolar 

material, and elevates ciliation frequency, indicating HDAC2õs role in suppressing ciliogenesis and 

maintaining centrosome function. Investigation across breast cancer cell lines reveals a positive 

correlation between centriole number and malignancy, with HDAC2 persistently localizing to the mitotic 

spindle, particularly at spindle poles in more aggressive tumors. 

Altogether, these findings position NuRD, through CHD4 and HDAC2, as an integrative axis connecting 

epigenetic machinery to cytoskeletal organization, mitotic fidelity , and cellular processes fundamental to 

tumor development and progression.  
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Introduction:  Global health pandemics have highlighted an increasing need for a clean and safe 

environment in workplaces and hospitals. New innovative photocatalysts with semiconductor content of 

TiO2, g-C3N4 and Ag3PO4 are emerging as ideal candidates for a wide range of antimicrobial coatings. We 

evaluated the antiviral activity of these permanent coatings activated by visible or blue (450-495nm) light, 

using model viral systems, such as the bacteriophage QȂ, an analogue for Influenza viruses, and herpes 

simplex virus type-1 (HSV-1). 

Methods:  We assessed antiviral activity by applying ISO 18071:2016 and ISO 21702:2019 for the 

determination of bactericidal activity of bacteriophage Q Ȃ in E. coli cultures, and Vero cell culture lysis 

following HSV-1 infection. The photocatalytic antiviral effect was evaluated following overnight 

illumination of the viral suspensions under indoor light (Q Ȃ and HSV-1) and blue light (HSV-1) of constant 

intensity (1000 lux) on both coated- and non-coated glass surfaces with a combination of coating 

materials. The double layer agar and plaque assay methods were employed to determine viral titers for 

QȂ and HSV-1, respectively. Resulting antiviral effects were expressed as çV values and percentage 

reductions of the viral titer. qPCR-based molecular methods were developed for detection of both viruses. 

Results: Among the tested, non-cytotoxic surfaces, the TiO2-based coating demonstrated the highest 

antiviral efficiency against QȂ, followed by g-C3N4 as a standalone agent. Combinations of TiO2 with g -

C3N4 or Ag3PO4 did not always enhance efficacy, suggesting possible inhibitory interactions. For HSV-1, 

mild efficacy was observed primarily for the TiO2/g -C3N4 coating and secondly by g-C3N4 alone. Under 

blue-light illumination, however, the latter exhibited superior antiviral activity compared to the composite 

formulation, demonstrating strong inhibition of HSV -1 early and late gene transcription.  

Conclusions:  Our findings support the pot ential of these visible/blue-light -activated photocatalytic 

surfaces for application in environments requiring high hygiene standards, albeit in a virus-specific 

manner. 

 

 
APOGEION is funded by the Regional Operational Program "Attica" 2014-20 ǧǶǶǴ40349671 
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Applications of Artificial Intelligence and data analytics for identifying molecular 

markers in Alzheimer's Disease  
Marios Krokidis  
Bioinformatics and Human Electrophysiology Laboratory, Department of Informatics, Ionian University, Corfu, Greece 
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Alzheimerõs disease (AD) remains a major challenge due to its complex pathology and limited early 

biomarkers. Advances in data analytics and artificial intelligence (AI) are enabling the identification of 

molecular signatures crucial for diagnosis and therapy. By integrating multi-omics datasets, AI models 

can analyze large-scale data to uncover key biomarkers, optimize protein targets and predict disease 

progression. Machine learning and deep learning, combined with explainable AI techniques, support 

accurate biomarker discovery and biological interpretation. AI-driven data analysis thus facilitates protein 

optimization, molecular marker identification and patient stratification, paving the way for early diagnosis 

and personalized interventions in AD. 
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Novel COMPðPMEPA1 Interaction Rewires SMAD Signaling to Induce EMT in 

Breast Cancer 
Konstantinos S. Papadakos , Gilar Gorji -bahri, Anna M. Blom  
Lund University, Malmº, Sweden 

 

 

Epithelial-to-mesenchymal transition (EMT) is a pivotal process in cancer metastasis, often driven by cues 

from the tumor microenvironment. Cartilage Oligomeric Matrix Protein (COMP) expression in breast 

cancer has been associated with poor patient survival and enhanced metastatic potential, yet its 

mechanistic role in EMT remains unclear. In this study, we demonstrate that COMP promotes EMT in 

breast cancer through functional and signaling reprogramming. Breast cancer cells exposed to 

recombinant COMP or engineered to express it showed a marked reduction in the epithelial marker E-

cadherin, accompanied by increased expression of mesenchymal markers Vimentin and Versican. These 

alterations were also evident in COMP-expressing xenograft tumors, confirming their in vivo relevance. 

Functionally, COMP enhanced migration and invasion of breast cancer cells through both autocrine and 

paracrine mechanisms mediated by its thrombospondin (TSP) and C-terminal domains. Proteomic 

screening identified Prostate Transmembrane Protein, Androgen Induced 1 (PMEPA1) as a novel COMP-

binding partner that mediates its EMT-promoting effects primarily via the COMP TSP domain. Analysis of 

The Cancer Genome Atlas (TCGA) breast cancer cohort revealed a positive correlation between COMP 

and PMEPA1 expression. Mechanistically, COMP reprogrammed canonical TGFȂ signaling by shifting 

SMAD activation from pSMAD2/3 to pSMAD1/5, a switch consistent with EMT induction. Collectively, 

these findings establish the COMPðPMEPA1 axis as a new driver of EMT in breast cancer and suggest that 

targeting this pathway could offer therapeutic benefit against metastatic disease. 
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Bioactive NO for the treatment of long chain fatty acids oxidation disorders  
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of Ioannina (URCI), Ioannina, Greece  

 

 

Long-chain fatty acid oxidation disorders (LC-FAODs) are rare genetic diseases with different clinical 

phenotypes, including hypoketotic hypoglycemia, cardiomyopathy, myopathy and liver failure. Very long 

chain acyl-CoA dehydrogenase (VLCAD) deficiency is the most severe among LC-FAODs. Current 

treatments provide only symptomatic relief, leaving patients at ris k to develop life -threatening symptoms. 

Therefore, there is an unmet need to develop and test the efficacy of therapeutics for LC-FAODs.  

Herein we tested the innovative concept to correct cardiac specific VLCAD deficiency by pharmacological 

administration  of bioactive NO. Crossing VLCADflx/flx  mice with mice expressing Cre recombinase driven 

by the ŭ-myosin heavy chain (MHC) promoter, we generated the cVLCAD+/ - mice. Our data document 

that partial deletion of VLCAD in the heart results in lower protein exp ression and enzymatic activity as 

well as diminished fatty acid oxidation (FAO) capacity. Mice displaya metabolic dysfunction and develop 

LV hypertrophy similarly to humans with VLCAD deficiency. Chronic administration of sodium nitrite into 

the drinking w ater augments NO signaling as it is documented by the elevated levels of NO metabolites 

in the circulation and the heart. At the same time, it does not impact VLCAD protein expression however, 

it restores enzymatic activity and FAO rate in the heart. Moreover, mice display normal metabolic 

phenotype and the absence of cardiac abnormalities and dysfunction. At molecular level, bioactive NO 

administration augments S-nitrosylation of key enzymes participating to FAO pathway in the heart.  

Collectively, this preclinical study provides proof of concept evidence regarding the therapeutic potential 

of bioactive NO for LC-FAODs. It paves the way for future studies that will test novel compositions that 

augment NO signaling and rewire metabolism as therapeutic intervention for LC-FAODs.  
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Breast cancer-derived extracellular vesicles in chemoresistance and their use in 

liquid biopsies as diagnostic/prognostic biomarkers  
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Despite the recent advances in cancer treatment, triple -negative breast cancer remains of unmet clinical 

need, with chemotherapy being the standard-of-care. Although about 30-40% of patients respond to 

neoadjuvant chemotherapy (NACT), 60-70% of them with either not respond or eventually rel apse, often 

leading to metastasis occurrence. Our recent work has revealed that taxane-based chemotherapeutic 

drugs induce alterations in the biogenesis pathways of cancer cell-derived extracellular vesicles, in breast 

cancer. The altered chemotherapy-induced EV secretion and/or composition can modulate the 

premetastatic niche formation. The identification of the main molecular mechanisms that regulate this 

process may provide new targets to improve response to chemotherapy and prevent post-therapy 

metastasis formation. Our recent work sheds light on the cancer cell intrinsic mechanisms that drive 

cancer cell plasticity programs in response to NACT, leading to enhanced EV release. Importantly, we 

provide evidence that these phenotypic responses can occur due to pre-existing or adaptive mechanisms 

to the treatment. Since, tumour-derived EVs are secreted in the blood, they represent an excellent tool 

for diagnostic purposes using liquid biopsies. The circulating EVs represent an amalgam of 

heterogeneous subpopulations derived from different cellular sources. We show that the cargo of 

tumour -derived EVs may reflect their cellular origin. These cell type-specific EVs can be detected in the 

plasma of tumour -bearing mice and therefore, specific EV signatures could serve as biomarkers to dissect 

the heterogeneity of the primary tumour composition and its response to the treatment.  
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Chronic psychological stress and exosomes in precipitation and diagnosis of 

Alzheimer's disease brain pathology 
Dr Ioannis Sotiropoulos 1 
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In the new era of Precision Medicine, the diagnosis, prognosis and treatment of complex, multifactorial 

brain diseases such as Alzheimer's disease (AD) and depression are increasingly based on the evaluation 

of the individualõs lifestyle, risk factors and multilevel biological analyses that aim to clarify the degree of 

brain pathology as well as the effectiveness of new therapeutic schemes in each, individual/patient. Thus, 

the identification and usage of better biomarkers of brain health status are of paramount importance. 

Emerging evidence suggests extracellular vesicles (EVs), and specifically exosomes which are secreted 

membranous structures by cells and carry different biological material of the cell of origin, as an emerging 

òtooló of liquid brain biopsy with promising diagnostic value. Dr Ioannis Sotiropoulos will present clinical 

and experimental evidence about dual role of brain exosomes as disease propagators in the AD brain as 

well as carriers of biomarkers of brain pathology and will discuss the mediating role of brain EVs in the 

precipitating impact of chronic, psychological stress, a risk factor for AD, on AD-related Tau brain 

pathology. Given that the modern lifestyle increasingly exposes individuals to high stress loads, it is clear 

that understanding the mechanistic link(s) and the biomarker footprint of chronic stress in AD initiation 

and progression may facilitate the treatment of AD and of other stress-related disorders e.g. depression. 
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Prediction of Hepatic Steatosis in MASLD Patients Using Extracellular Vesicles: 
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Background : Metabolic dysfunctionðassociated steatotic liver disease (MASLD) is the most prevalent 

chronic liver disease and strongly associated with obesity and cardiometabolic risk. Due to limited reliable 

noninvasive biomarkers, extracellular vesicles (EVs) have emerged as promising alternatives. Building on 

prior findings, we evaluated whether circulating EV characteristics can discriminate steatosis severity in 

an independent cohort [1 -3].  

Methods:  In this retrospective multicenter study, 96 patients with metabolic dysfunction underwent 

steatosis assessment via transient elastography (iLivTouch FT100, Hisky). Steatosis stage (S0-S3) was 

defined using the Ultrasound Attenuation Parameter. EVs were isolated from fasting plasma by 

microfiltration after pre -clearing (3000 g, 20 min, 4 ÁC) and characterized using Nanoparticle Tracking 

Analysis (NanoSight NS300). Metrics included mean particle size, total EV count (50-1000 nm), and 

subpopulations (50-150 nm and >150 nm). Pearson correlation analysis showed a moderate association 

between EV counts and steatosis severity (ræ0.35). The cohort was split into training/validation (n=58; 3-

fold CV) and external validation (n=38). Three models were evaluated: CatBoost, a shallow deep neural 

network (s-DNN; 3 layers: 13-5-7 neurons; ReLU; LR=0.01; 335 iterations; ôlbfgsõ optimizer) [4-7], and 

TabICL. Performance for binary classification (S0 vs. S1-S3) was assessed using probabilistic ROC-AUC 

(rocp), sensitivity, and specificity.  

Results: Both CatBoost and s-DNN generalized well. The s-DNN demonstrated stable performance across 

internal and external evaluation (rocp=0.75 both sets). CatBoost performed similarly (0.73Ò0.05 CV; 0.69 

test) with balanced sensitivity (0.67) and specificity (0.69). TabICL underperformed and exhibited class-

collapse behavior (rocp=0.54Ò0.08 CV; 0.65 test; sensitivity=0.11; specificity=0.90).  

Conclusion: EV-based machine learning models, particularly lightweight architectures such as s-DNN 

and CatBoost, successfully distinguished absence of significant steatosis. Foundational models underfit 

small heterogeneous datasets, underscoring the importance of tailored, data-efficient approaches. These 

results support EV-driven AI as a minimally invasive strategy for early MASLD detection and precision 

hepatology.  
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Extracellular vesicles (EVs), particularly small EVs (sEVs), are highly sensitive responders to cellular stress, 

reflecting dynamic pathophysiological states across numerous diseases. Their responsiveness makes 

them attractive candidates for early diagnostic and prognostic applications. Based on this premise, the 

information carried by EVs could be especially valuable when integrated into machine learning 

methodologies, enabling better exploitation of their complexity. Nanoparticle tracking analys is (NTA), 

remains the gold-standard method for quantifying EV concentration and diameter distribution in 

biofluids, yet, its conventional output metrics ñmean size and concentrationñcapture only limited 

information. This study aimed to develop a more inform ative analytical approach for NTA data, capable 

of providing a richer description of vesicle distribution patterns and greater diagnostic resolution. This 

approach was applied to plasma sEVs from 16 transfusion-dependent thalassemia (TDT) patients and 17 

healthy individuals, sampled before transfusion, 15ð30 minutes after, and one week later, along with the 

supernatants of the transfused red blood cell (RBC) units. sEVs were isolated by chemical precipitation 

followed by filtration and characterized by NTA. A newly developed, machine-learningðcompatible 

centroid approach was implemented capturing the 2D center of mass of each diameter probability 

distribution, thereby generating a morphometric index of the vesicle population with minimum 

information loss. Centroid analysis achieved superior discrimination between patients and controls 

compared with traditional NTA parameters and was sufficient to act as a single discriminant of these 

groups. Patients exhibited normal sEV concentrations but larger vesicle diameters. Post-transfusion 

distributions shifted toward those of controls, indicating partial restoration of vesiculation homeostasis. 

RBC units displayed diameter topologies similar to controls. Finally, the methodology was applied to 

myelodysplastic syndromes and hereditary spherocytosis to assess its broader utility. This proof-of-

concept study introduces centroid -based analysis as a highly informative and biologically meaningful 

framework for EV characterization, and a promising non-invasive biomarker tool with direct clinical 

potential. 

 
This study was funded by the European Union under Grant Agreement Number 101182851 (HORIZON-MSCA-2023-SE-01). 
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PROTEOLYTIC ACTIVITIES OF EXTRACELLULAR VESICLES ATTENUATE  A-
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Kokoli 1, Dr. Eleni  Zingou 2, Ms Marina Skarveli 1, Ms Asimina Kolianou 2, Dr. Martina  Samiotaki 4, 

Dr. George Pampalakis 3, Dr Georgia Sotiropoulou 2 
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 4BSRC Alexander Fleming 

 

 
Extracellular vesicles (EVs) are nano-sized lipid vesicles released into the extracellular space. We 

investigated the role of mouse brain -derived EVs in ŭ-synuclein (ŭ-syn) degradation and pathology 

transmission. Using sucrose gradient isolation and biochemical characterization, we found that EVs 

harbor active proteases that cleave both monomeric ŭ-syn and pre-formed fibrils (PFFs). Protease 

activity and inhibitor profiling identified cathepsins B and S as key enzymes mediating this cleavage. 

EV-mediated proteolysis reduced the seeding capacity of ŭ-syn PFFs in vitro and in vivo, whereas 

protease inhibition enhanced aggregation. Proteomic analysis revealed a restricted protease repertoire 

within EV cargo. Our findings suggest that EVs regulate extracellular ŭ-syn levels via proteolysis, 

thereby modulating its prion -like spreading potential. We suggest that EVs represent a novel post-

translational mechanism to regulate the levels of extracellular ŭ-syn and may thus affect the spreading 

of ŭ-syn pathology. Targeting this proteolytic capacity may offer new therapeutic interventions for 

mitigating synucleinopathies. 
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Structural and Functional Characterization of Alzheimerõs Disease-Protective 

Apolipoprotein E Variants 
Daphne Georgiadou 1 and Angeliki Chroni 1 
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Apolipoprotein E (apoE), a major protein for lipid transport in circulation and the brain, has three common 

isoforms, apoE2, apoE3 and apoE4. APOE4 is the strongest genetic risk factor for late-onset Alzheimerõs 

disease (AD). Recently identified rare apoE variants, the apoE3(R136S)-Christchurch, apoE3(V236E)-

Jacksonville and apoE4(R251G), appear to exert protective functions against AD and reduce the disease 

risk, but the molecular basis behind these effects is unknown. ApoE is a structurally dynamic protein, 

undergoing significant rearrangements that are important for its biological function. To examine the 

structural basis behind the properties of the protective apoE variants, we analyzed their structural and 

thermodynamic integrity both in APOE3 and APOE4 allelic backgrounds compared to their wild -type 

counterparts. Circular dichroism spectroscopy showed that only the V236E variation significantly alters 

the secondary structure of apoE3 and apoE4 in lipid-free form. This variant was also less prone to 

oligomerization. Chemical denaturation analysis indicated changes in the unfolding profile of V236E and 

R251G apoE variants in lipid-free form. Thermal unfolding analysis revealed small thermodynamic 

alterations in each variant compared to their wild -type apoE counterparts in lipid -free form, but a 

thermodynamic stabilization in lipoprotein -associated form. Additionally, following lipidation, all 

protective apoE variants were found to enhance the viability of SK-N-SH neuroblastoma cells and reduce 

the production of TNFŭ from BV2 microglia cells. Overall, these findings suggest that the specific amino 

acid changes found in AD-protective apoE variants can induce changes in the moleculeõs stability and 

conformation that may underlie common functional consequences, which are independent of the apoE 

background.  
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Recovery and Resilience Plan òGreece 2.0ó with financing from the European Union - NextGenerationEU (H.F.R.I. Project: No 

15529 òElucidating the impact of apolipoprotein E and metabolic comorbidities on the pathogenesis of Alzheimerõs Diseaseó). 
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Establishment of Patient-derived xenograft (PDX) models in the University of 

Patras: A tool for real time and 3-D cancer research 
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Background:  Patient-derived xenografts (PDX) represent a valuable tool for translational cancer research, 

as they retain the histopathological and genetic hallmarks of the original patient tumors. In the present 

study, we delineate the methodologies employed for the establishment of severe -combined 

immunodeficient (SCID) mouse colony and the development of two PDX models from patients with 

aggressive prostate cancer.  

Methods:  Animal facility conditions were optimised to support the rigorous requirements for maintaining 

a C.B.17 SCID mouse colony, encompassing specialised infrastructure for housing, routine sanitation 

procedures, and tailored nutritional protocols. U pon arrival of SCID breeders and after the mandatory 

quarantine time, a SCID colony of 25 mice was established. Tumor specimens from patients with 

aggressive prostate cancer were received from MD Anderson Cancer Center, The University of Texas, USA, 

and surgical implantation was performed subcutaneously in SCID male mice. Established PDX models 

underwent systematic drug administration including chemotherapeutic and epigenetic agents by 

intraperitoneal injections. At the termination of the experimental perio d, the harvested tumours were 

subjected to comprehensive morphological and molecular analyses, thereby enabling an in-depth 

characterisation of the established patient -derived xenograft models. 

Results: Since April 2023, 240 breedings were performed, resulting in 191 successful births. Two PDX 

models of aggressive prostate cancer were successfully established. The PDXsõ tumors displayed 

morphological and immunophenotypic features identical to those of the corresponding patient tumors. 

Drug administration le d to a significant reduction in tumor size or growth rate, without any significa nt 

changes in tumor morphology.  

Conclusions:  In collaboration with the worldõs No.1 leading institution in cancer research, we have 

successfully established two PDX models within our institutional animal facility. To best of our knowledge, 

this represents the first tumor -derived PDX model developed in Greece. Our group also holds two of the 

three nationally approved PDX protocols (NTS-EL-969301, NTS-EL-515676), underscoring our leading 

role in preclinical prostate cancer research. 
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Hypomethylation in A. thaliana driven by a defense inducer is linked to salicylic 

acid-related expression upregulation  
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Plants and their pathogens are evolving together. Pathogens manipulate host machinery to suppress 

defense responses, while plants deploy countermeasures to maintain immune resilience. In the Green 

Deal era, a safe and environmentally sustainable approach to supporting plants against pathogens is the 

use of plant defense inducers (PDIs), compounds activating defense and priming plants against imminent 

pathogens attacks. Adjustments of DNA methylation that activate gene expression are a key action by 

which PDIs induce plant defense. Here, chitosan nanoparticles loaded with salicylic acid (SA-CNPs), a 

previously studied PDI, influenced hypomethylation on specific genomic regions (Differentially 

Methylated Regions-DMRs) that corresponded to defense-related genes, such as pectin lyases, defensins 

and leucine-rich repeat transmembrane protein kinases. The most hypomethylated DMRs were the 

promoter and gene region of a lyase that degrades pectin from plant cell wall to induce cell apoptosis 

and notably, the promoter region of SKP1A, a core member of the SCF E3 ubiquitin ligase complex. 

Examination of both DMRs revealed the presence of salicylic acid-, auxin-, abscisic acid-, elicitor-, methyl 

jasmonate-, and defense-related cis-elements. Investigation of proteins associated with the above cis-

elements revealed significant upregulation after SA-CNPs application. Moreover, correlation of the 

identified DMRs with transcriptomics, produced under the same experimental conditions, showed 43 

genes that shared both groups. Among these genes THI2.1 (THIONIN2.1), GRP-3 (GLYCINE-RICH 

PROTEIN 3), EDS5 (ENHANCED DISEASE SUSCEPTIBILITY 5), PXMT1 (1,7-PARAXANTHINE 

METHYLTRANSFERASE) and CRK34 (CYSTEINE-RICH RECEPTOR-LIKE PROTEIN KINASE were associated 

with the ôresponse to salicylic acidõ Gene Ontology (GO) term. Functional protein association network 

analysis in the STRING platform revealed association of SKP1A with COI1 (CORONATINE-INSENSITIVE 

PROTEIN 1) a primary interactor of THI2.1. Overall, these findings shed light on the epigenetic 

mechanisms that underly salicylic acid- related defense priming in plants.    
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Endoplasmic reticulum aminopeptidase 1 (ERAP1) is a polymorphic intracellular enzyme responsible for 

trimming peptides within t he endoplasmic reticulum, thereby shaping the cellular immunopeptidome. 

In humans, at least ten common allotypes are known and display distinct enzymatic activities, which 

influence antigen processing. Polymorphic variation in ERAP1 has been linked with susceptibility to 

several HLA-associated autoimmune diseases, including Ankylosing Spondylitis, Uveitis, and Psoriasis, 

as well as cancer. These associations are believed to result from the generation of distinct CD8◑ T cell 

repertoires recognizing HLA-bound peptides. Given the broad impact of ERAP1 activity on antigen 

processing, we hypothesized that allotypic variation may cause notable shifts in the immunopeptidome, 

thereby influencing antigen presentation and immune recognition. To test this hypothesis, we 

generated stably transfected melanoma cell lines expressing ERAP1 allotypes 2 and 10ñvariants that 

differ in catalytic activityñunder interferon ȃ stimulation. Comparative analysis of the 

immunopeptidomes derived from these two clones revealed extensive quantitative differences in 

peptide presentation, encompassing variations in length distribution, sequence motifs, and predicted 

binding affinities . Such alterations can profoundly impact immune receptor recognition. Taken together, 

these findings indicate that the functional enzymatic diversity of ERAP1 allotypes directly shapes the 

cellular immunopeptidome, offering mechanistic insight into how ERAP1-dependent antigen processing 

contributes to HLA-associated autoimmune conditions and tumor immunology. 
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Ultra-sensitive proteomics and single-cell proteomics (SCP) are reshaping the frontier of protein analysis 

by enabling detailed molecular insights from minimal biological material, down to the picogram level. 

Ultra-sensitive proteomics leverages cutting-edge mass spectrometry to analyze complex biological 

samples that were previously challenging due to limited amount/quantity. Together with SCP, which 

characterizes the proteome of individual cells, these approaches overcome the limitations of bulk analysis, 

allowing precise profiling of proteome heterogeneity. This enhanced resolution pa ves the way for a 

deeper understanding of cellular functions and disease mechanisms. 

Our facility has recently acquired state-of-the-art mass spectrometry equipment, single-cell isolation 

instrumentation and advanced data analysis software through the EU-funded Recovery & Resilience 

Fund. This has enabled us to apply various methodologies that encompass single-cell proteomics, 

epiproteomics, immunopeptidomics, secretomics, extracellular vesicle proteomics and spatial 

proteomics. Each of them is addressing different biological questions that can be applied to different 

samples, including biofluids such as plasma, follicular fluids and tears, as well as material originating from 

tissue macrodissections, such as cancer biopsies. Together, these methodologies deliver unparalleled 

molecular detail that accelerates discoveries in biomarker identification and can thus enable the 

development of personalized diagnostics and therapies. 

 

 

This work was supported by the National Recovery and Resilience Plan òGreece 2.0ó - Next Generation EU Grant ID: 5173820. 
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Pesticides are suspected as endocrine disruptors (EDs), yet assessing their impact on human physiology 

remains challenging. Population exposomics, particularly when combined with metabolomics, offers a 

promising framework for understanding how environmental factors such as EDs influence health. 

However, the field still lacks standardized protocols regarding study design, cohort definition, analytical 

approaches tailored to specific compounds and their metabolic pathways in humans and thus extensive 

human data to support concrete conclusions. Main objective of this study is to explore perinatal exposure 

to pesticides in Thessaly, the main agricultural region of Greece, using metabolic profiling analysis. The 

study focused on the identification of active ingredients (deltamethrin, dimethomorph, chlorpyrifos, 2,4 -

D, flupiradifurone, cyprodinil/fludioxonil, abamectin) in seve n commonly used in the region pesticides, in 

the blood serum of pregnant women and their male offspring (umbilical cord samples) to be correlated 

with demographic and biomedical data.  

As most of the active ingredients have not been extensively studied, we had to establish LC-MS based 

protocols to identify the detection limit for each compound, as their serum concentration may vary 

depending on the type and duration of exposure, and to enable the collective detection of the pesticides 

and the metabolic profi le of each individual. We also collected knowledge about the compounds, their 

physicochemical properties, potential ways of exposure to them and their introduction to the body along 

with molecular functions that could be disturbed. Finally, serum samples from four mother ðnewborn pairs 

were analyzed in this preliminary phase. Active ingredients of three pesticides (chlorpyrifos, 

cyprodinil/fludioxonil, and abamectin) were identified in both maternal and cord blood, suggesting 

placental transfer. Chlorpyrifos was not detected in one participant, consistent with her urban residence 

and nonagricultural occupation.  

Detectable residues in serum support the extension to larger cohorts, in order to reveal links between 

prenatal environmental exposure and endocrine outcomes. 
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Human epithelial tissues are colonized by somatic mutations, which are subjected to selection influenced 

by intrinsic and extrinsic factors. Recent studies indicate that by middle -age, cancer-driver mutations 

prevail the human epithelia, yet tumour incidence remains rare. Extensive analysis of newly-formed, 

microscopic, tumours in a mouse model of esophageal carcinogenesis revealed that pre-malignant 

tumours are eliminated through competition with adjacent mutant clones of the normal epithelium 1. 

Thus, the dynamic competition between mutant clones serves as an anti-tumorigenic mechanism in 

normal epithelia. Here, we describe a novel, self-sustained, 3D culture system of human and mouse 

epithelia, which allows long-term studies of clonal expansion and competition. Epithelioids, acquire the 

physiological architecture of epithelial tissues and are maintained in a homeostatic state that does not 

require cell passaging. Proliferative basal cells gradually differentiate and migrate to suprabasal layers. 

Keratinised differentiated cells lay in the apical side of the culture, and they eventually shed, similar to 

physiological epithelial21  tissues. Epithelioids support genetic manipulations and successfully 

replicate in vivo cell dynamics. Aiming to investigate the complex interactions of mutant clones in normal 

esophageal epithelium, we performed a CRISPR-Cas9 screen in mouse epithelioids. A targeted gRNAs 

library was designed based on the expression profile of esophageal epithelial cells. Mutant and control 

cells were allowed to òcompeteó in the three-dimensional system of epithelioids and subsequent targeted 

sequencing revealed the differences in gRNAs abundance. Ultimately, identifies novel drivers of clonal 

expansion resolving the genetic networks underpinning competitive fitness and highlight epithelioids as 

a versatile culture system. 

 

 
1 B. Colom et al., Mutant clones in normal epithelium outcompete and eliminate emerging tumours. Nature 2021 
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Most studies exploring the impact of regulatory genetic variants capture effects of steady -state 

environmental conditions. Understanding the complex interplay between environmental  factors, such as 

dietary intake, and genetics has the potential to enrich our understanding of key mechanisms that 

contribute to higher level phenotypes, including disease. Here, we investigated gene-by-diet 

interactions in a unique group of apparently he althy individuals (N=200) who alternate between 

omnivory and dietary restriction of animal products for religious reasons and compared findings to a 

continuously omnivorous control group (N=211). Using genotype data and repeated plasma proteomic 

measurements, we employed state-of-the-art methods, such as quantitative trait loci (QTL) mapping, to 

associate genetic variants to protein levels across dietary groups and sampling time points. To explore 

potential downstream consequences of these genotype-dependent effects on proteins, we combined 

our results with published GWAS variants and performed colocalization analyses. This allowed us to 

assess whether the diet-responsive genetic effects could also influence other health-related traits. We 

identified diet -responsive cis-protein quantitative trait loci (cis -pQTLs) including gain of genetic 

regulatory effects for LBR and MSRA, proteins linked to cholesterol and methionine metabolism 

respectively. LBR-associated diet-responsive cis-pQTL rs74148404 showed suggestive evidence of 

colocalization with obesity exclusively under dietary restriction, suggesting diet-dependent differential 

genetic risk for disease. Our analyses also uncovered seasonally dynamic gain and loss of genetic 

regulation, unique to the control gr oup, for proteins linked to apoptosis in immune system pathways 

(MAVS, CASP3, PDLIM7, IL12RB1), effects likely masked by animal product restriction. These findings 

reveal dynamic diet- and season-sensitive regulatory mechanisms with implications for precision 

nutrition and individualized disease prevention strategies, and underscore the need to integrate 

environmental context into genetic studies of health and disease. 
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Red blood cell (RBC) transfusion is a mainstay therapy for patients with transfusion-dependent 

thalassemia (TDT). However, it carries cumulative risks and may have adverse effects like allergic or febrile 

reactions. Acute pain transfusion reaction (APTR) is a rare entity of unknown etiology. Herein, we report 

an APTR event in an adult subject with TDT. Patient and returned RBC unit samples from APTR (T0), a 

preceding (T-1) and subsequent (T+1) transfusions were compared between each other and against 

reference groups of patients and RBC units with similar genetic profile and storage duration, respectively. 

Analyses included spectrofluorometry, electron microscopy, nanoparticle tracking, targeted 

metabolomics of RBCs and plasma, and DIA-NN proteomics analysis of RBC membranes, followed by 

statistics and bioinformatics. APTR was associated with acute redox imbalance, cell adhesiveness, and 

membrane-specific proteostatic failure. Multi -omics analyses revealed expression of the RANTES/DARC 

chemokine axis, and other biological response modifiers in patient RBCs and plasma, suggesting cell 

activation and nociceptive signaling. The implicated RBC unit exhibited storage lesions disproportionate 

to its age, including promi nent spheroechinocytosis, elevated intracellular reactive oxygen species, 

phosphatidylserine exposure, excess of adenine and ophthalmate , but depletion of glutamate and 

carnitine. ICAM4, STEAP3, DARC, alpha-synuclein, and other proteins were overexpressed, linking RBC 

dysfunction to inflammation and pain sensitization. The APTR-associated pathologies only partially 

improved over two weeks, suggesting long-term effects related to proteostasis, and systemic 

hypercoagulability, as revealed, among other findings, by the binding of thrombospondin to RBCs. 

Together, the data supports a two-hit model in which patient risk factors and those conveyed by blood 

components interact to trigger APTR as an RBC-centered vascular and immunological crisis in the TDT 

milieu. They also highlight the active role of RBCs in processes beyond oxygen transport, including 

erythrocrine activity and systemic signaling, through binding, uptake, processing, and release of 

cytokines, metabolites and other BRMs.  
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The transcription factor ZBTB7A (LRF) is a known repressor of ȃ-globin gene expression, cooperating with 

BCL11A and chromatin remodelers to silence fetal hemoglobin (HbF) in adults. Reactivation of HbF 

through modulation of ȃ-globin genesõ repressor LRF could therefore represent an innovative strategy 

for Ȃ-hemoglobi nopathy treatment. We designed episomal CRISPR systems to achieve sequence-specific 

epigenetic repression of ZBTB7A gene in K562 cells and allow for gene regulation without introducing 

permanent genomic alterations. The catalytically inactive Cas9 protein, dCas9, fused with either DNA 

methyltransferase 3A (DNMT3A), for targeted DNA methylation, or histone deacetylase 1 (HDAC1), for 

histone deacetylation, was incorporated within the pEPI-1 established episomal vector. The human 

erythroleukemia cell line K562 was co-transfected with both CRISPR-constructs along with specific guide 

(sg)RNAs targeting the CpG island 326 upstream of ZBTB7A, allowing the epigenetic enzymes to 

modulate the epigenetic landscape simultaneously. The pEPI-1 backbone includes the Scaffold/Matrix 

Attachment Region (S/MAR), to ensure mitotically stable, non-integrative maintenance and stable 

expression of the constructs. K562 transfected double-positive clones were continuously cultivated for 

80 days and analyzed at three time-points. Digital PCR confirmed stable episome retention at 1,5-2 copies 

per cell throughout the duration of cell culture. qPCR revealed a 4-fold reduction in ZBTB7A expression, 

by the third time -point, accompanied by a moderate, but stable increase in methylation withi n the 

targeted CpG island, near the sgRNA targeting site, assessed by pyrosequencing CpG assay. 

Downregulation of ZBTB7A led to a 2-fold increase in HBG expression and enhanced HbF hemoglobin 

synthesis, verified by digital PCR and benzidine staining, respectively. This study demonstrates a locus-

specific epigenetic intervention in ZBTB7A expression, using a stable, episomal CRISPR/dCas9 platform, 

and enables for the precise gene modulation without genomic integration, highlighting its potential as a 

therapeutic tool in Ȃ-hemoglobinopathies.  

 

  


