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Background
Despite rapid advances in developing complex organoid models that 
integrate multiple cell or organoid types, scalability and reproduc-
ibility remain major challenges. These limitations restrict the use of 
advanced organoid systems in clinical applications such as therapeutic 
screening and disease modelling.
Materials and methods
Vascularised, hair-bearing skin organoids supplemented with mac-
rophages were used as a case study to investigate the challenges asso-
ciated with scaling complex disease models.
Results
Through iterative optimisation of differentiation workflows, auto-
mation of culture steps, and implementation of quantitative qual-
ity control, we developed strategies to improve reproducibility and 
throughput of vascularised skin organoids that mimic the complexity 
of human skin.
Conclusions
These findings highlight common bottlenecks in scaling advanced 
organoid systems and demonstrate practical solutions that can be 
applied to other complex cellular models to enhance consistency and 
scalability.
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Acknowledgements: Cameron Collins and Amelia Potter

References
1.	 Lee, J., Rabbani, C.C., Gao, H. et al. Hair-bearing human skin generated 

entirely from pluripotent stem cells. Nature 582, 399–404 (2020). https://​
doi.​org/​10.​1038/​s41586-​020-​2352-3.

2.	 Lee, J., van der Valk, W.H., Serdy, S.A. et al. Generation and charac-
terization of hair-bearing skin organoids from human pluripotent 
stem cells. Nat Protoc 17, 1266–1305 (2022). https://​doi.​org/​10.​1038/​
s41596-​022-​00681-y.

3.	 Gopee, N.H., Winheim, E., Olabi, B. et al. A prenatal skin atlas reveals 
immune regulation of human skin morphogenesis. Nature 635, 679–689 
(2024). https://​doi.​org/​10.​1038/​s41586-​024-​08002-x.

Plenary 2 From bench to bedside: accelerating translational science 
in Romania through the study of undiagnosed diseases
Elena‑Raluca Nicoli1,2,3, Dana‑Cristina Craiu1,2,4, Madalina‑Doina 
Antonescu1,2, Corina‑Silvia Pop1,2,3, Ruxandra Oana Jurcut1,2,5, Horia 
Bumbea1,2,3, Diana Barca1,2,4, Vlad Buica1,2, George Pescaru1,2,4, 
Dragoș‑Claudiu Popescu1,3, Anisia‑Cristiana Vasiliniuc1,2, Patricia Maria 
Perdun1, Octavian Bucur1,2

1Carol Davila University of Medicine and Pharmacy, Bucharest, 
Romania; 2Genomics Research and Development Institute, Bucharest, 
Romania; 3Emergency University Hospital Bucharest, Carol Davila 
University of Medicine and Pharmacy, Bucharest, Romania; 4Center 
of Expertise of Rare Pediatric Neurological Disorders Obregia Clinical 
Hospital, Bucharest, Romania; 5Prof. Dr. C. C. Iliescu Emergency Institute 
for Cardiovascular Diseases, Bucharest, Romania
Correspondence: Elena‑Raluca Nicoli (raluca.​nicoli@​umfcd.​ro)
BMC Proceedings 2025, 20(5):Plenary 2

Undiagnosed diseases remain one of the most challenging areas in 
modern medicine, often revealing the limits of current diagnostic 
frameworks while offering opportunities for discovery. Advances in 
genomic sequencing and molecular diagnostics have opened new 
paths for identifying the underlying causes of complex and rare dis-
orders, yet the translation of these findings into clinical care requires 
coordinated efforts across research and healthcare systems. In Roma-
nia, initiatives focused on undiagnosed diseases are helping to bridge 
this gap, fostering collaboration between clinicians, geneticists, and 
researchers to move discoveries from the laboratory to patient care.
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We present, following informed consent, including for scientific pub-
lication, two representative cases that exemplify this approach. Case 
1: a 3-year-old patient with autism spectrum disorder, with molecular 
karyotype results of uncertain significance and discordant results from 
two exome sequencing tests, which remains undiagnosed. Case 2: a 
42-year-old patient with multisystemic fibrosis carrying variants of 
uncertain significance in KCP gene, suggesting a possible novel mech-
anism in connective tissue pathology.
These two cases illustrate that there are situations in which elaborate 
genomic analyses and functional tests are necessary to elucidate rare 
disease mechanisms, refine diagnosis, and inform potential therapeu-
tic directions. Strengthening Romania’s translational research infra-
structure will be key to accelerating the journey from bench to bedside 
and providing answers for patients long left without a diagnosis.

Keywords:  undiagnosed diseases, translational science, genomics, 
Romania, rare disease, precision medicine
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Background
Despite the innate ability of Natural Killer (NK) cells to kill tumor cell 
without prior sensitization, NK cell-based immunotherapies have 
several limitations, mainly due to suppressive effects of the tumor 
microenvironment and poor cell persistence and trafficking. Here, our 
objective was to investigate the effects of two different cytokine com-
binations on NK cell phenotype and function in vitro and their persis-
tence in vivo, in a mouse model of lung metastasis.
Materials and methods
NK cells isolated from mouse spleens were cultured overnight with 
two cytokine combinations, IL-12/18/15 and IL-12/15/21. The phe-
notype and function of the pre-activated NK cells were investigated 
in  vitro by flow cytometry. For in  vivo investigations, mice were 
injected intravenously with B16-F10 cells on day 0, subsequently 
receiving adoptive transfer of cytokine pre-activated or freshly-iso-
lated NK cells on days 8 and 15 after tumor cell inoculation. The NK cell 
persistence was evaluated at 48 h, 3 and 6 days.
Results
Pre-activation of NK cells with IL-12/15/18 cytokines induced the high-
est expression of activating receptors and IFN-γ production, while the 
pre-activation with IL-12/15/21 enhanced production of perforin and 
granzyme B. Addition of transforming growth factor β (TGF-β) down-
regulated the expression of activating receptors and reduced the 
function of cytokine-activated NK cells. Pre-activation of NK cells with 
cytokines, especially with IL-12/18/15, increased their persistence in 
mice with pulmonary metastases.
Conclusions
The two cytokine combinations differently modified the NK cell phe-
notype and functionality, and NK cell functionality was affected by the 
presence of TGF-β. Cytokine-activated NK cells exhibited  enhanced 

persistence in mice with lung metastases, the persistence being cru-
cial for cell-based therapies.
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Background
Currently, integrating genomic sequencing into healthcare raises 
major challenges related to data ownership, privacy, and secure shar-
ing of genetic information. Traditional data management approaches 
struggle to give patients control over their genomic data and ensure 
secure, consent-based sharing across institutions.
Materials and methods
GeneTrustChain, a secure blockchain-based platform, was developed 
to extend existing genomic data solutions and address these issues. 
It leverages Hyperledger Fabric to enable efficient genomic data stor-
age, analysis, and controlled sharing in a private consortium network 
where multiple institutions act as nodes. This architecture ensures data 
integrity, immutability, and robust access control via cryptographic 
mechanisms. GeneTrustChain also incorporates tools for direct on-
chain genomic analysis and a dynamic consent module implemented 
through smart contracts. These features grant patients granular con-
trol over their genetic data, allowing selective sharing with authorized 
entities and ensuring transparency and full traceability of data access.
Results
We developed a GeneTrustChain prototype using Hyperledger Fabric 
to demonstrate the system’s feasibility. Preliminary results show that 
the platform supports secure querying and sharing of genomic data 
among participating nodes in the network.
Conclusions
These findings highlight the platform’s promise in fostering a trustwor-
thy, privacy-preserving ecosystem for multi-institutional genomic data 
analysis and sharing.
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Lupus nephritis (LN) represents one of the most serious complications 
of systemic lupus erythematosus (SLE), particularly in the pediatric 
population. This presentation emphasizes the pivotal role of kidney 
biopsy in the diagnosis and classification of LN, even in the absence 
of overt renal manifestations. Silent lupus nephritis (SLN), character-
ized by biopsy-confirmed nephritis without clinical or biochemical 
evidence of renal involvement, underscores the limitations of relying 
solely on traditional markers for renal evaluation.
Case discussions illustrate the variability of LN presentation—from 
normal urine sediment to class III or IV histological findings—and 
demonstrate how complement levels, especially C3 and C4, can serve 
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as more reliable predictors of proliferative LN than traditional autoan-
tibody markers like anti-dsDNA. Notably, decreased complement 
levels were significantly associated with severe nephritis, although 
potential confounding due to primary complement deficiencies was 
acknowledged.
In conclusion, early and routine kidney biopsy in pediatric SLE 
patients with high disease activity, regardless of renal symptoms, 
may lead to earlier detection and treatment of LN, ultimately 
improving outcomes. This reinforces the notion that histopathology 
remains the gold standard for LN diagnosis and management.
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Background: Gastric cancer (GC), for which the first steps for image 
based-analysis were developed, is a leading cause of cancer-related 
death worldwide. Nowadays we have an important alley: artificial 
intelligence (AI).
Method: First, we began with the process of image acquisition at 
high resolution using the Aperio scanner after the H&E slides were 
reviewed by two expert pathologists. The whole-slide images for 
465 patients were obtained from Fundeni Clinical Institute.
Results: Each image was processed for the AI as listed below:

A	 Black-Box Approach Using Vision Transformers:
- Process: Neural Network models, specifically vision transformers, are 
used to classify the slide tiles

- Procedure: Each slide is segmented into 640 × 640 pixel, which are 
fed into the vision transformer model for class prediction.
- Visualization: A color-coded map representing the predictions is 
created, with each tile color corresponding to the predicted class
- Accuracy: The model’s accuracy is assessed by comparing its predic-
tions with manually annotated slides, crucial for calculating accuracy 
and constructing a confusion matrix.

B	 Structural Approach via Segmentation and Statistical Analysis:
- Segmentation: Basic segmentation is achieved using color cluster-
ing techniques on a rescaled image.
- Nuclei Identification: The Difference of Gaussian filters is utilized to 
locate potential nuclei
- Further Exploration: After identifying nuclei, their size, shape, and 
distribution are analyzed and statistically correlated with the tile label.
Conclusion: We believe that AI is the key to understand the rela-
tionship between genotype and phenotype and to reduce the work 
burden of pathologists. This method needs to be validated through 
clinical studies, but is the first step towards a tumor-specific tailored 
treatment.
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Background: CD36, a multifunctional membrane glycoprotein involved 
in fatty acid uptake and metastasis, has been involved in the aggres-
siveness of breast cancer subtypes. To assess its functional contribution, 
we performed CRISPR/Cas9-mediated editing of CD36 in two epithelial 
breast cancer cell lines of distinct phenotypes: MCF-7 (HTB-22), an estro-
gen- and progesterone-receptor-positive, slow-proliferating line, and 
MDA-MB-231 (HTB-26), a highly aggressive triple-negative model.
Material and method: Cells were transfected with either Cas9–RNP 
complexes or plasmids encoding Cas9 and guide RNAs targeting vari-
ous exons of CD36. Following GFP-based sorting, several edited pools 
and individual clones were isolated, including combinations of single-
guides (AA, AB, AC) and triple-guide (ABC) edits. Edited populations 
were validated by Sanger sequencing to confirm CRISPR-induced 
indels and guide-specific editing events.
Results: Both plasmid and Cas9-RNP complexes induced gene-editing 
with various genetic outcomes. Proliferation assessment showed that 
not all edits induced a significant effect, when compared to wild-type. 
Furthermore, the cell phenotype was determinant for the functional 
outcome. CD36 gene-editing did not significantly influence fatty-acid 
uptake, showing that tumour cells rely on multiple mechanisms for 
metabolic rewiring.
Conclusion: These findings highlight the context-dependent role 
of CD36 in breast cancer cell behavior and demonstrate the utility of 
CRISPR/Cas9-mediated gene editing-validated by Sanger sequencing 
and coupled with functional and biochemical assays—to dissect lipid 
metabolism–linked pathways driving metastatic progression.
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Triple-negative breast cancer (TNBC) is an aggressive subtype charac-
terized by high metastasis rates and resistance to targeted therapies. 
The PI3K/Akt signaling pathway plays a crucial role in TNBC progres-
sion by regulating survival, inflammation, angiogenesis, and apopto-
sis resistance. Identifying novel therapeutic strategies that modulate 
this pathway is essential for improving treatment outcomes. Hyperi-
cum alpestre (HA), a medicinal plant with bioactive polyphenols, has 
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demonstrated cytotoxic potential against cancer cells. In combina-
tion with L-NAME, a nitric oxide synthase (NOS) inhibitor, its effects on 
TNBC cells were evaluated.
This study aimed to assess the impact of HA extract and L-NAME on 
the PI3K/Akt pathway and downstream molecular targets, includ-
ing TNFα, VEGFα, COX-2, and MMP-2, in MDA-MB-231 triple-negative 
breast cancer cells.
Cytotoxicity was evaluated using MTT assays. ELISA and Western blot 
analyses were performed to measure the expression levels of PI3K, 
Akt, TNFα, VEGFα, COX-2, and MMP-2. Apoptosis was assessed through 
Caspase-3 activation and nuclear staining with Hoechst 33258 dye.
HA extract effectively suppressed PI3K/Akt signaling in MDA-MB-231 
cells, reducing the levels of TNFα and VEGFα, thereby decreasing 
inflammation and angiogenesis. Additionally, HA combined with 
L-NAME further downregulated COX-2 and MMP-2, which are critical 
regulators of tumor invasion and metastasis. The combination treat-
ment significantly increased Caspase-3 activation and apoptotic cell 
death compared to either agent alone. Importantly, HA + L-NAME 
demonstrated stronger cytotoxic effects than 5-FU, suggesting its 
potential as a superior therapeutic approach.
HA extract, particularly in combination with L-NAME, significantly 
inhibits tumor-promoting pathways and enhances apoptosis in MDA-
MB-231 cells. These findings suggest that HA + L-NAME could serve as 
a promising complementary strategy for TNBC treatment, supporting 
further preclinical validation.

Keywords:  PI3K/Akt, apoptosis, breast cancer, inflammation, 
metastasis
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Several genetic diseases affecting the human nervous system are 
incurable and poorly understood. Some affected genes are unsta-
ble, mainly due to inherited nucleotide repeat expansions. In most 
patients, these diseases progress over decades, leading to severe 
movement incoordination and/or cognitive dysfunction, often 
accompanied or followed by neurodegeneration. Although inherited 
genes with tandem- repeat expansions have been identified for sev-
eral decades, the neuronal- type- specific pathologies and their long 
pre- symptomatic latency remain underexplored. Recent advances in 
single- nucleus transcriptomic detection, combined with analysis of 
tandem repeat lengths in post- mortem Huntington’ s disease (HD) 
brains, have revealed high neuronal mosaicism and very elongated 
repeats that cause transcriptional dysregulation and cell death in spe-
cific projection neurons (1). To understand the pathological process, 
several well-established animal models are available, and patient iPSC-
derived neurons and neural organoids are also being studied, all with 
several limitations. While human iPSC-derived models are limited in 
their ability to reach cellular maturity, various genetic and epigenetic 
approaches have shown that neurons can acquire an “aged” pheno-
type in culture (2, 3). My approach involves differentiating and “age-
ing” patient iPSC-derived neurons for modelling Friedreich ataxia 
and several polyQ diseases, including HD and various spinocerebellar 
ataxias. This includes, for now, neocortical, striatal, nigral, cerebellar, 
medullary/spinal motor, and peripheral sensory neurons. The next 
challenge is to identify dynamic changes in tandem repeat length and 
their effects on these disease-vulnerable neurons at single-cell resolu-
tion. This will establish a platform for pinpointing pathological events 
in vulnerable long projection neurons and for developing targeted 
therapies for tandem-repeat expansions affecting these neurons, 
thereby enhancing understanding and treatment of neuronal genetic 
instability across multiple human diseases.

Keywords: neural genetic diseases; tandem repeat expansion; genetic 
instability; neuronal mosaicism; cell-type-specific vulnerability; single-
nucleus transcriptomics; iPSC-derived neurons; neurogenesis; forced 
ageing
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Background
The radiotherapy using internalized radioisotopes with high linear 
energy transfer (LET) emissions benefits from enhanced delivery 
mechanisms and high specificity, boosting the treatment’s efficacy. 
The use of biocompatible molecules to ensure improvements in the 
dose delivered to target cells increases the cellular damage caused 
by radiation and triggers specific cell death mechanisms, all the while 
having a lesser impact to surrounding healthy tissue. Low-energy 
Auger electrons (~ 2 keV), with short-range penetration limited to the 
cell interior, can damage sensitive structures like DNA in cancer cells 
through direct interactions or inducing oxidative stress. Copper-64 
was selected for study given its role as a cofactor in DNA replication, 
cell division, and metabolism.
Materials and methods
The in  vitro effects of 64Cu emissions on carcinoma cell lines were 
investigated, using the isotope both in the form of chloride and che-
lated with peptides. The cellular viability was investigated using the 
MTS and LDH assays; genotoxicity using comet assay, and the gene 
expression profiles changes were investigated for the cells incubated 
with [64Cu]CuCl2.
Results
According to the in  vitro investigations, cells with a higher prolifera-
tion rate are more vulnerable to Auger electron toxicity. Also, the use 
of radiolabelled peptides reduced the impact to normal cell lines, 
compared to cancerous ones.
Conclusions
Understanding the cell death mechanism triggered as response to the 
stress induced by such radiations and improvements to delivery sys-
tems via radiolabelled peptides contributes to developing therapeutic 
strategies for tumour treatment.
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Background
Stratospheric ozone depletion and solar-driven secondary cosmic 
rays jointly enhance terrestrial exposure to ionizing particles and UVB 
radiation, raising concerns about the potential health consequences of 
this combined exposure.
Materials and methods
Human non-cancerous skin and blood cell lines were exposed to 
0.5 Gy energetic protons (mimicking secondary muons) or to 1–2 Gy 
γ rays, and thereafter to 50 J/m2 UVB. Cellular viability, DNA damage 
(γH2AX immunofluorescence and dicentric chromosomes), and the 
expression changes of 84 stress genes were investigated at various 
time points after exposure. Cells were also exposed to a low radia-
tion background in the IFIN-HH laboratory (Unirea Salt Mine, Slanic, 
Romania).
Results
The co-exposure of normal cells to ionizing radiation and UVB drove 
synergistic DNA damage and chromosomal instability, accompanied 
by a pro-inflammatory shift, oxidative and hypoxic stress responses 
[1]. Two waves of stress responses were evidenced, indicating a long-
lasting damage inflicted in co-exposed cells. Even the natural radia-
tion background triggered a cellular stress response when compared 
to cells exposed to a very low-radiation background, suggesting the 
broad sensitivity and adaptability of normal cells to ionizing radiation.
Conclusions
The emerging health issues arising from progressive ozone depletion 
and solar events need mechanistic investigations to design protective 
medical measures such as the pharmacological activation of the cyto-
protective transcription factor NRF2.
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Cold-pressed seed oil extracts have shown promising health ben-
efits, mainly through their antioxidant and anti-inflammatory poten-
tial. Seed oil extracts have been used for centuries in traditional 
medicine, especially to maintain hepatic health, in addition to their 
high nutritional value. The seeds of Silybum marianum are rich in 
polyunsaturated fatty acids and flavonolignans, demonstrating sig-
nificant pharmaceutical potential.
This study aimed to characterize the components of S. marianum 
seed oil and assess their effects on cellular processes—including 
viability, proliferation, and oxidative stress—in both tumor and nor-
mal liver cells. The oil was extracted using cold-pressing method 
to preserve molecular structure of the bioactive compounds. Gas 
chromatography–mass spectrometry analysis revealed an enriched 
fatty acid composition, with linoleic (54.7 ± 0.8%) and oleic 
(28.79 ± 0.25%) acids present in the highest amounts. The antioxi-
dant capacity was evaluated by measuring ferric reducing antioxi-
dant power and total phenolic content.
Biological effects were tested on human hepatocarcinoma (HepG2) 
and normal liver epithelial (THLE-2) cell lines. Cytotoxicity was eval-
uated using endpoint assays (MTS and LDH), while real-time cell pro-
liferation was monitored with the xCELLigence system. Additionally, 
cellular antioxidant activity was assessed in both liver cell types.
Results showed that the oil induced cytotoxic and anti-proliferative 
effects on hepatocarcinoma cells in a time- and dose-dependent 
manner, with minimal impact on normal cells under the same condi-
tions. The bioactive constituents from the oil effectively attenuated 
intracellular accumulation of reactive oxygen species and mitigated 
lipid peroxidation.
Overall, this study indicates that cold-pressed milk thistle seed oil 
may exert an anti-tumor effect by selectively targeting hepatocar-
cinoma cells, decreasing their proliferation and viability. Moreover, 
pre-treatment with the oil conferred protection to hepatic epithe-
lial cells against oxidative damage. Further studies are necessary to 
elucidate the molecular mechanisms underlying the bioactivity of S. 
marianum seed oil and validate its therapeutic potential.

Keywords:  liver epithelial cells, S. marianum seed oil, cellular anti-
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Background: The bone marrow microenvironment plays a critical yet 
understudied role in breast cancer progression, influencing metastatic 
dissemination, angiogenesis, and resistance to therapy. This study 
aimed to investigate how breast cancer and its treatment affect the 
bone marrow niche, focusing on hypoxia-induced molecular changes, 
arginine metabolism, and oxidative stress.
Materials and methods: A DMBA-induced breast cancer rat model 
was used to evaluate bone marrow alterations following chemother-
apy and combined treatments with herbal plant extracts. Colorimet-
ric assays were performed to determine arginase activity, nitric oxide 
(NO) levels (measured as nitrite ions), and malondialdehyde (MDA) 
concentrations as markers of lipid peroxidation and oxidative stress. In 
addition, immunocytochemistry (ICC) was applied to assess HIFCOX-2 
and MMP-2 expression levels in bone marrow cells, and Western blot-
ting was performed to analyze the protein expression of key molecular 
markers involved in hypoxia-associated signaling pathways.
Results: Untreated cancer-bearing rats showed elevated arginase 
activity and MDA levels, accompanied by reduced nitrite ion con-
centrations, indicating enhanced oxidative stress and impaired NO 
bioavailability. Treatment with Inula helenium extract, especially in 
combination with the arginase inhibitor nor-NOHA, significantly 
decreased lipid peroxidation and restored NO levels. In contrast, NOS 
inhibition with L-NAME and Alchemilla smirnovii Juz. extract increased 
MDA, suggesting exacerbated oxidative damage.
Conclusions:  The findings demonstrate that breast cancer and its 
treatment profoundly alter bone marrow homeostasis through dys-
regulation of arginine metabolism and oxidative balance. These pro-
cesses may be linked to hypoxia-driven mechanisms involving PI3K/
Akt and HIF-1α signaling pathways. Moreover, certain herbal extracts 
show therapeutic potential as adjuncts to conventional therapy to 
protect bone marrow integrity and improve treatment outcomes.
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Background
In inflammatory bowel diseases (IBD), a wide range of outcomes are 
negatively impacted by psychiatric symptoms, especially stress, anxi-
ety, and depression (SAD). Alterations in gut microbiome composition 
have been demonstrated both in IBD and SAD. However, no study 
has identified a specific enterotype pattern underlying the crosstalk 
between IBD and SAD.
Materials and methods
We included 39 IBD patients, 20 patients with depressive disorder 
as primary diagnosis, and 22 controls (CTRL). Following a psychiatric 
evaluation, the IBD patients were divided into IBD patients with SAD 
(IBD + SAD) and IBD patients without SAD (IBD). The stool samples 
have been collected.
The enterotypes of each group were characterized by analyzing 
the V3-V4 variable regions of the 16S ribosomal RNA gene ampli-
con libraries. SILVA v138.1 was used for the Taxonomic Assignment. 
Seven α-diversity metrics determined the diversity across the main 
groups, while difference in abundance was evaluated by LEfSe (LDA 
score ≥ 2.0) and Wilcoxon/Kruskal–Wallis with FDR correction.
Results
Compared to the CTRL group, Feaecalibacterium (LDA≈ 4.5, ↓ IBD) 
and Romboutsia (LDA≈ 3.4, ↓ SAD) emerged as the top discriminatory 
genera in IBD and SAD patients, respectively. Streptococcus showed a 
bloom in the IBD + SAD, suggesting its potential as a comorbidity bio-
marker (LDA ≈ 4.0, ↑ IBD + SAD). Agathobacter (LDA ≈ 3.8) and the 
uncultured Ruminococcaceae genus UCG-002 also showed their con-
sistent depletion in the IBD + SAD cohort.
Conclusions
Α-diversity declines stepwise from CTRL → SAD → IBD → IBD + SAD, with 
the lowest Shannon index in the comorbid group. Some putative biomark-
ers across our four clinical groups were identified. Studies in large cohorts are 
needed to evaluate the robustness and reproducibility of our findings.

Keywords:  inflammatory bowel diseases, depressive disorder, gut 
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Background
Interleukin-1β (IL-1β) is one of the most potent pro-inflammatory 
cytokines and has been related to a variety of pathological processes. 
Physiologically relevant studies of IL-1β secretion primarily rely on pri-
mary cells and animal models, as engineered systems fail to accurately 
recapitulate innate immune physiology. While these models are well 
suited for mechanistic investigations, drug discovery and large-scale 
studies require high-throughput systems that still approximate physi-
ological relevance.
Materials and methods
A reporter cell line was generated by CRISPR/Cas9-mediated editing of 
the IL-1β locus in J774A.1 macrophages and subsequently employed 
for high-throughput screening for 1403 compounds from the FDA 
approved drug library. Tested compounds were validated by ELISA, 
Westen blotting, immunofluorescence microscopy in primary mac-
rophages and animal model for sepsis.
Results
We aimed generated a reporter cell line to quantitatively detect of 
IL-1β secretion after exposure to exogenous stimuli mimicking an 
immune challenge. To achieve this, macrophages were edited to add 
HiBiT peptide at the C-terminus of endogenous IL-1β, enabling detec-
tion of secreted IL-1β–HiBiT in the extracellular medium through 
luciferase reconstitution via complementation with LgBiT. By high 
throughput screening we identified several of the tested compounds 
showed anti-inflammatory activity. The most potent drugs were con-
firmed in primary macrophages, and one was validated in an animal 
model for sepsis.
Conclusions
We successfully generated reporter cell line for IL-1β which we used 
for high-throughput screening and identified an FDA-approved drug 
which was efficient at reducing IL-1β secretion both in primary mac-
rophages and animal model for sepsis.
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Background
To develop a biological product, scaling-up studies are essential steps 
for assessing the practicality of any biotechnological project. The 
research project “Development of translational research of vaccines 
and other biological products-Cantavac 2.0” aims to increase, through 
R&D activities, the technological readiness level (TRL) of innovative 
prophylactic and therapeutic biological product candidates, based on 
traditional products with updated technology and on new products, 
up to TRL 7. The pilot scale can determine whether research lab bench 

studies are likely to succeed and can identify potential issues that 
could arise before scaling production to larger industrial scales.
The establishment by this project of an R&D infrastructure and a 
pilot unit for investigational products will facilitate the fruition of the 
numerous biological product candidates developed at the laboratory 
level in recent years, both by the “Cantacuzino” Institute and by other 
groups, funded through national and international public funding.
The project is in its early phase, but the expected final results are: 
obtaining at least one influenza virus reassortant on cell culture and 
a therapeutic monoclonal antibody on a pilot scale, using AI to accel-
erate development/technological steps, and respecting good labora-
tory/manufacturing practice standards.
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Background
Chronic diarrhea is a common clinical problem with a wide differen-
tial diagnosis, ranging from infectious and inflammatory processes to 
functional and neoplastic disorders. Histopathologic examination of 
gastrointestinal biopsies plays a crucial role in identifying underlying 
causes and guiding management. However, the spectrum of micro-
scopic findings can be broad and often overlapping, posing diagnostic 
challenges. This case series aims to describe the most frequent histo-
pathological patterns encountered in patients presenting with chronic 
diarrhea and to highlight key features that aid in differential diagnosis.
Materials and methods
We gathered relevant biopsy cases representing different categories 
of causes of chronic diarrhea, including inflammatory, infectious, and 
microscopic colitides. Clinical data, endoscopic impressions, and histo-
logic features were reviewed. Hematoxylin and eosin–stained sections 
were examined for architectural alterations, inflammatory patterns, 
epithelial injury, and other diagnostic clues. Special stains and immu-
nohistochemistry were performed when necessary to confirm specific 
etiologies.
Results
We found representative cases of inflammatory bowel disease, infec-
tious colitis with spirochetosis, and microscopic colitis. The inflam-
matory bowel disease cases demonstrated chronic architectural 
distortion, crypt abscesses, and basal plasmacytosis. Infectious colitis 
with spirochetosis showed a characteristic basophilic fringe along the 
colonic epithelium. Microscopic colitis cases included both collagen-
ous and lymphocytic types, with thickened subepithelial collagen 
bands or increased intraepithelial lymphocytes, respectively. These 
findings emphasized the value of correlating histologic patterns with 
clinical and endoscopic data to achieve accurate diagnoses.
Conclusions
Chronic diarrhea encompasses a diverse group of pathologic entities 
that can be distinguished through careful histopathologic evalua-
tion. Awareness of the spectrum of biopsy findings and their clinical 
implications enhances diagnostic accuracy and patient care. Patholo-
gists should approach these cases systematically, integrating histo-
logic features with clinical and endoscopic data to reach a meaningful 
diagnosis.
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Non-small cell lung cancer (NSCLC) is  a major health problem in 
Romania, ranking as a leading cause of cancer-related deaths [1]. 
PD-L1 expression testing plays a critical role as the primary biomarker 
for guiding immunotherapy decisions in non-small cell lung cancer 
(NSCLC) [2]. The IVB pathology lab employes multiple antibodies, 
such as 22C3, SP263, and SP142, and multiple scoring systems, such as 
TPS (tumor proportion score), CPS (combined positive score), and ICS 
(immune cell score), for the immunohistochemical evaluation of PD-L1 
expression. Although standardized in terms of IHC protocol, from 
automation of the workflow to IVD antibodies, the experience of IVB 
lab related to PD-L1 diagnosis showed that one major aspect to take 
into consideration when assessing its expression is tumor heterogene-
ity. Also, adnotation of peritumoral stroma may induce a bias in cal-
culation of the final score, when pertaining to SP142 clone. Although 
PD-L1 testing is essential for directing immunotherapy for non-small 
cell lung cancer (NSCLC), standardization of testing procedures and 
incorporation of new biomarkers are required to optimize patient 
selection and improve clinical outcomes.
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Background
Mixed epithelial and stromal tumor (MEST) of the kidney is a rare, 
typically benign neoplasm occurring predominantly in middle-aged 
or perimenopausal women, often associated with hormonal exposure. 
Although usually benign with minimal risk of recurrence or metastasis, 
rare malignant transformations have been reported.

Materials and methods
A 59-year-old female presented with abdominal pain and hematuria. 
CT imaging showed left hydronephrosis with an obstructed, poorly 
functioning kidney. Biopsy suggested leiomyoma, in view of risk of 
obstruction and renal failure pragmatic decision was taken in the MDT 
for further management by nephrectomy.
Results
Patient underwent nephrectomy, following which sample showed 
spongy tumor in the renal medulla which is seen extending into the 
renal pelvis with renal pelvic dilatation. Histology showed well circum-
scribed tumor composed of occasional glands and cysts embedded in 
a variably cellular stroma. Immunohistochemical stains for ER and PR 
are positive in the stromal component of the tumor. SMA, Inhibin and 
Calretinin were also done. CD10 shows Peri Epithelial Condensation. 
Tumor is extending in the renal pelvis. These tumors are commonly 
located in the renal medulla, sometimes extending into the renal pel-
vis or involving both cortex and medulla. Angioleiomyoma and MEST 
were considered as differentials.
Conclusions
MEST is a rare renal tumor with usually benign behavior. Surgical exci-
sion is curative, and prognosis is excellent, though rare malignant 
transformations have been reported. Awareness of this entity is impor-
tant for diagnosis and management.
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Background. Sensorineural hearing loss (SHL) affects the perception 
of sounds from the inner ear, auditory nerve, subcortical, and cortical 
auditory centers. The drug treatment of SHL is usually symptomatic 
and includes vasodilators, steroids, nootropics, and antioxidants [1]. 
Given the complex etiology and multifactorial pathophysiology of 
SHL, the development of combination therapies is gaining increased 
attention.
Materials and methods. This study aimed to develop and evaluate 
a novel oral fixed- dose combination capsule containing nicergoline, 
piracetam, and hawthorn extract (test product) for SHL management 
[2]. The preclinical research included: inducion of SHL and peripheral 
vestibulopathy in animal models using gentamicin; experimental audi-
ometric methods (otoacoustic emissions, Preyer reflex) for monitoring 
SHL; preclinical testing of static and dynamic locomotor coordination 
in Wistar rats.
Results. The test product demonstrated low acute toxicity across 
administration routes. In gentamicin-induced SHL models, animals 
treated with the test product showed a clear otoprotective effect, 
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as evidenced by improved otoacoustic emission results (TEOAE, 
DPOAE > 0 dB SPL; signal-to-noise ratio > 3 dB SPL in the 1000–4000 Hz 
range), in contrast to the untreated ototoxicity group (p < 0.05). 
Audiological and vestibular testing (horizontal walking, and forced 
motor activity test to maintain balance) confirmed the efficacy of the 
test product, with the greatest therapeutic benefits observed in the 
treated group and no significant side effects noted.
Conclusions. This study pharmacologic characterized a novel com-
bined drug in capsules containing nicergoline, piracetam, and 
hawthorn extract, for potential use in SHL therapy. The data of experi-
mental audiological and vestibular tests in rats encouraging further 
preclinical and clinical research. In medical practice, the elaboration 
and use of the multicomponent preparations, containing synthesis 
and naturist substances is a perspective direction for the treatment of 
sensorineural disorders.

Keywords: preclinical research, sensorineural hearing loss, otoacous-
tic emissions, treatment, fixed-dose combined medicinal product
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Background
Multiple self-healing palmoplantar carcinoma (MSPC) is a very rare 
disorder, characterized by germline mutations of the NLRP1 inflam-
masome sensor protein. These mutations lead to aberrant inflamma-
some activation and development of recurrent keratoacanthomas 
(KA), mainly on acral surfaces1. The complex imbalance in skin immu-
nity resulting from abnormal NLRP1 inflammasome  activity can lead 
to other inflammatory disorders in these patients. Here we use mass 
spectrometry (MS) to investigate the proteomic profile of lesions from 
a patient with MSPC that additionally developed a psoriasis-like lesion 
(PLL), attempting to understand the pathways leading to KA formation 
specifically on hairless skin.
Materials and methods
After written informed consent, biopsies were collected from plan-
tar KAs and from an abdominal PLL of a MSPC patient with the A66V 
NLRP1 mutation. Non-lesional skin was collected from the elbow 
region of volunteers. After proteolysis, peptides were analyzed using 

a Triple TOF 5600 + mass spectrometer (AB Sciex) and separated on 
an Eksigent 5C18-CL-120 column. MS analysis was performed using 
electrospray ionization in positive mode, in data-independent acquisi-
tion SWATH-MS mode. Each sample was analysed in triplicate. Peptide 
and protein identification was performed using PeakView 2.2, Skyline 
22.2.0.255, and DIA-NN 1.9.
Results
We included 2058 proteins in the final comparative analysis of the 
three skin sample types. We showed upregulation of the IL1 super-
family (IL18, IL1RA, IL36, IL37) and of PYCARD/ASC in the plantar KAs 
but also, to a lesser extent, in PLL. Additionally, NLRP3 but not NLRP1-
associated inflammasome inhibitors (e.g. from the HSP90 family) were 
more highly expressed in PLL than KA samples.
Conclusions
These results indicate the pathological activation of the NLRP1 inflam-
masome can occur regardless of anatomical site or lesion type in this 
MSPC patient, however proteomic analyses alone could not reveal the 
molecular pathway causing KAs to form specifically on epithelia with-
out hair follicles.
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Background
Caveolae (latin, meaning “little caves”) are 50–100 nm diameter, flask-
like, “uncoated” plasma membrane invaginations. Caveolin-1 (CAV1) 
is the main proteic constituent of non-striated muscle caveolae. Sig-
nificant progress has been made in elucidating caveolae structure 
and assembly mechanisms. Paradoxically, the advances in structural 
knowledge have not been doubled by equivalent progress in clarify-
ing the mechanisms governing caveolae and caveolin functions. We 
show data on the pathological effects induced by the absence of CAV1 
in tissues from a knockout mouse model (CAV1-/-) and we compare 
these findings to wild-type (WT) controls.
Materials and methods
Six pairs of CAV-1 -/- mice (male and female) aged 14–22 months (The 
Jackson Laboratory, USA) and age- and sex-matched wild-type (WT) 
pairs were included in the study. Mice were sacrificed in accordance 
with European regulations. Spleen, liver, kidney, brain, heart, and intes-
tine were collected and examined by optical and electron microscopy.
Results
The two groups presented several differences regarding disease 
development. First, a single CAV1 -/- mouse developed systemic amy-
loidosis (affecting the intestine, liver, spleen, kidney), versus 12 in the 
WT group. Second, 10 CAV1 -/- mice showed chronic, nonspecific 
perivascular inflammatory infiltrates in multiple organs, versus one WT 
individual. Third, 3 CAV1 -/- mice developed pulmonary adenocarci-
noma with a predominant papillary growth pattern, versus none in the 
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WT group. Another 3 CAV-1 -/- mice developed idiopathic crystalline 
pneumonia, versus none in the WT group. Finally, one case of masto-
cytosis was present in the CAV-1 -/- group.
Conclusions
Surprisingly, CAV1 deficiency seems to confer protection against amy-
loidosis, which is frequently described in ageing C57BL/6 mice, while 
predisposing to pulmonary adenocarcinoma and chronic inflamma-
tion. These findings suggest that CAV1 may contribute in maintaining 
respiratory epithelial integrity, homeostasis and turnover, as well as to 
the regulation of inflammatory responses.
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Background
Prostate cancer (PCa) remains the second most frequently diagnosed 
cancer worldwide. Genomic rearrangements leading to overexpres-
sion of ETV1 or ETV4 occur in ~ 10–15% of cases and are linked to 
poorer prognosis. We recently identified the EGFR–STAT3 signaling 
axis as a key driver of ETV1-mediated oncogenic activity. Here, we 
investigated the potential of EGFR and STAT3 inhibition for targeting 
of this molecular subtype, and how tumor–stroma interactions modu-
late therapeutic response.
Materials and methods
The therapeutic efficacy of Erlotinib and TTI-101, as EGFR and STAT3 
inhibitors, respectively, was evaluated either as single agents or in 
combination. Stromal modulation of treatment response was inves-
tigated using 2D and 3D co-culture models. In 2D, two approaches 
were used: a “secretome” approach, in which PC3 cells with distinct 
ETS backgrounds were cultured in conditioned medium from pros-
tate cancer–associated fibroblasts (PCAFs), and a cell–cell interaction 
approach, where GFP-PC3 cells were co-cultured with PKH26-labeled 
PCAFs at varying tumor-stroma cell ratios. Cytotoxicity and prolifera-
tion were quantified using LDH and XTT assays, respectively. For 3D 
studies, the same cells were co-cultured at different tumor–stroma 
ratios in 384-well ULA plates to generate spheroid cultures. High-
content imaging quantified growth, evaluated spheroid integrity, and 
assessed the spatial distribution of tumor and stromal cell popula-
tions, in 2D and 3D settings.
Results
In 2D cultures, conditioned medium from PCAFs promoted PC3 cells’ 
proliferation without inducing cytotoxicity, independently of ETS sta-
tus. However, in direct 2D co-culture, higher proportions of PCAFs 
suppressed PC3 cells’ proliferation, suggesting a complex interplay 
between tumor and stromal cells in tumor cell growth. Nevertheless, 
co-inhibition of EGFR and STAT3 impaired cells proliferation/growth 

both in 2D and 3D co-culture models, regardless of the PC3/PCAFs 
ratio, suggesting that the combination therapy may effectively coun-
teract the positive stromal influence on tumor growth.
Conclusions
These findings support the therapeutic potential of combined EGFR 
and STAT3 inhibition for the treatment of ETV1/ETV4-overexpressing 
PCa. On going co-culture experiments will clarify how stromal compo-
nents influence treatment efficacy in different ETS backgrounds, pro-
viding insights for future preclinical validation.
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Background
Human intestinal organoids generated from crypt stem cells repro-
duce the architecture and function of the native gut epithelium in a 
three-dimensional system. In the context of colorectal adenocarci-
noma, these structures provide a platform for molecular tumor profil-
ing and in vitro therapeutic testing. However, limited evidence exists 
regarding the molecular concordance between organoids and pri-
mary tumors, challenging their validation as predictive models. This 
systematic review analyzes original and secondary studies published 
between 2011 and 2025 that evaluated the molecular concordance 
between human intestinal organoids derived from colorectal adeno-
carcinoma and their primary tumors, while identifying emerging 
research trends and current methodological limitations.
Materials and methods
A literature search was conducted according to the PRISMA 2020 
guidelines in the PubMed, Scopus, and Web of Science databases, cov-
ering the period 2011–2025. The inclusion criteria comprised original 
or review articles written in English that used human intestinal orga-
noids derived from colorectal adenocarcinoma for molecular, immu-
nohistochemical, or transcriptomic (gene expression) analyses. Studies 
performed on animal models, normal mucosae, or dysplastic lesions 
were excluded.
Results
Recent studies increasingly employ patient-derived intestinal orga-
noids for molecular analyses, showing comparable expression of 
epithelial (CK20, CDX2) and, partially, stemness markers (LGR5) with 
primary tumors. However, variability in culture protocols and lack of 
transcriptomic standardization still hinder reproducibility.
Conclusions
Human intestinal organoids derived from colorectal adenocarcinoma 
recapitulate key molecular and immunophenotypic features of pri-
mary tumors, supporting their role as personalized screening models. 
Further standardization and multi-omics integration are essential for 
translational implementation.
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