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Objective 11 X Y
High-mobility group box 1 (HMGB1) is a nuclear protein overexpressed in triple-negative breast cancer (TNBC), where it promotes tumor progression through interaction with the o '-_A - -y bpata o
receptor for advanced glycation end products (RAGE). Metformin, an antidiabetic drug with emerging anticancer properties, can bind to HMGB1 and inhibit its pro-inflammatory —— /_/. ~x ==
functions. This study investigates the effects of metformin on HMGB1/RAGE signalingin TNBC cells by examining its impact on cell migration, HMGB1 and RAGE expression, NF-kB T e
activity, and epithelial-to-mesenchymal transition (EMT), to explore its potential as a targeted therapy for tumors with elevated HMGB1/RAGE expression..
\ ¥ o

Materials and methods

The human triple-negative breast cancer cell lines MDA-MB-468 (ATCC USA) were treated with recombinant HMGB1 (800 ng/mL) and metformin (1 mM). The effects of metformin on HMGB1/RAGE signaling were evaluated using
wound-healing assaysto assesscellmigration, immunofiuorescence for protein localization, and Western blotanalysisto examine the expression of RAGE, HMIGB1, NF-kB, E-cadherin, vimentin, and B-catenin.

Metformin prevents the stabilization of
the RAGE receptor on the cellmembrane
and NF-kB signaling activation
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Objective: Objective: Pancreatic adenocarcinoma (PAAD) is one of the most lethal solid tumors, characterized by rapid
progression, therapeutic resistance, and poor prognosis. The a3im of this study was to identify molecular drivers of PAAD
agegressivenessthrough an integrated multi-omics approach using TCGA data.

Methods: Differentizl gene expression was analyzed to detect significantly sltered genes, followed by pathway and
network analyses to identify affectad molecular modules and oncogenic mechanisms. Principal componentanalysis (PCA)
was performed to distinguish normal, primary, and metastatic tissues. Survival analyses, including Kaplan—Meierand
multivanate Cox regression, were applied to evaluate the prognostic value of candidate genes. Gene—pathwayinteractions

were visualized using network analysis.

Results: Differential expression analysisrevesled s setof key upregulated oncogenes and downregulated tumor
suppressors. PCA clearly separsted tumorfrom nomal samples and revealed a distinct metastatic signature. Survival
analysesidentified KRAS and TP53 asindependent prognostic markers, with KRAS having the strongestimpact onoveral|
survival. Network visualization highlighted interconnected oncogenic pathways, suggesting shared mechanismswithother

solid tumors.

Conclusion: The integrated multi-omics analysisidentified KRAS and TP53 as majormoleculardriversof PAAD
ageressiveness and poor prognosis. Thesefindings provide 3 comprehensive overview of the molecular alterstions in PAAD
and highlight potential biomarkersfor improved risk stratification and novel therapeutictargets. Future stepswill aim to
integrate molecular profiling with clinical outcomes, advancing the development of precision oncology in PAAD.
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bjective:

To compare the subcellular distribution of wild-type

optineurin (OPTN) and the truncating mutant
OPTN-p.Glul35Terin MDCK Il epithelialcells.

The focus was on localisation relativeto the actin
cytoskeleton, tight junctions and the Golgi apparatus.

The aim was to assess whetherthe p.Glul35Ter
mutation alters normal OPTN trafficking and
cell-polarity-related localisation.

Materialsand methods

and Science under contract KP-06-N83/7 dated 05.12.2024 and contract 80-10-36 dated 23.05.2025 from the Research Fund of Sofia University.

CMV-driven eGFP-tagged constructs encoding
wild-type OPTN and the c.403G>T (p.Glul35Ter)
mutant were amplified in E. coliand purified by
Maxiprep.

A stable MDCK Il line expressing wild-type
OPTN-eGFP was generated by transfection and
neomycin selection.

The p.Glul35Ter-OPTN-eGFP construct was
introduced by transient transfection.

Control, OPTN-wtand p.Glu135Ter MDCK Il cells

were seeded on coverslips for fluorescence
microscopy.

Cells were fixed and stained with Phalloidin-TRITC

for F-actin and DAPI for nuclei.
Tight junctions were labelled with primary

anti-ZO-1antibody and the Golgi apparatus with

anti-GM130, followed by Alexa Fluor594
secondary antibody.

Results:

* OPTN-wtstrongly co-localises with F-actin, indicating a close
association with the actin cytoskeleton.

* In p.Glul35Ter-expressing cells, co-localisation with F-actinis
reduced, suggesting weakened assosiation with the actin
network.

* Compared with OPTN-wt, the p.Glul35Ter mutantshows
increased accumulation at cell—cellcontacts and more overlap
withZO-1, while ZO-1integrity is preserved.

* OPTN-wtshowsacompact perinuclear Golgi-associated pattern,
whereas p.Glul35Ter displays a more dispersed signal, consistent
with impaired targeting to Golgi-related compartments.

&

Conclusions:
* Thedata indicate that wild-type OPTN in MDCK Il cells localises to the

cytoplasm and perinuclear region, closely follows F-actin and shows
partial association with the Golgi apparatus.

The p.Glul35Ter truncation changes this pattern by reducing actinand
Golgi co-localisation and increasing peripheral accumulation near tight
junctions, without gross disruption of ZO-1 organisation.

These findings suggest that OPTN-c.403G>T (p.Glul35Ter) is consistent
with a loss-of-function variant at the level of intracellular localisation
and compartment association.

The MDCK Il model appears well suited for further studies on how
patient-derived OPTN mutations disturb vesicle trafficking and
contribute toretinal cell pathology.

3

Flucrescence pictures of A: control MDCK 11; B: MDCK 11 stably expressing wt OPTN; 1C: MDCK 11 transiently expressing p.Glul35Ter OPTN; left: OPTN-eGFP; middle: F-actin; right:
merge; 2C: OPTN-eGFP; middle: ZO-1; right: merge; 3C: OPTN-eGFP, middie: GM130; right: merge.
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Objective Results

This study aims to evahliate the clearance of indocyanine
green (ICG). a fluorescent dve completely excreted by
the liver, as a marker for assessing liver function in rats
with metabolic syndrome (MetS). MetS is an
increasingly prevalent global health issue associated
with an elevated risk of cardiovascular disease and type
2 diabetes. Liver function is most often affected as a
result of the worsening glucose and lipid profile. The
assessment of liver function includes measurement of
the enzymatic activity of key liver enzymes, which are
indicators of liver tissue damage.

Materials and Methods

In this study, simultaneously with the standard protocol. the clearance
of ICG was determined as a new approach to liver function
assessment. MetS was induced in Wistar rats by a high-fructose diet
for 12 weeks. Animals were divided into two groups: with untreated
MetS and treated with resveratrol as a dietary supplement. Body
weight. blood pressure. blood glucose. triglycerides. and cholesterol
levels were monitored weekly. Daily mtake of food and fructose
solution was recorded. At the end of the experiment. animals were
injected with ICG 30 pgkg b.w. in the tail vein, and blood samples
were collected at 5, 10, 15, 30, 45, 60 min etc. until complete
disappearance of the fluorescent signal Terminal biochemical
analyses iclide detailed lipid profile (HDL, LDL. cholesterol,
triglycerides). liver enzymes activity (ALAT, ASAT), and bilirubin
plasma level

ALAT [mgitn )

In the resveratrol-treated (RSV) group. terminal evaliations
indicated preserved liver function with lower ASAT activity
and decreased bilirubin plasma level compared with the
untreated group, but the results are not statistically
significant. The same trend of preserved liver function was
observed in the ICG clearance assay. In the RSV group a
10-fold lower concentration of the dye was measured in the
blood sample at 15th min, and i some animals. there was no
fluorescent signal after 60 minutes. Whereas in the untreated
group, the signal was noticed even 120 minutes after ICG
application.
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Conclusions

In conclusion. further studies are needed to verify this
new approach to evaluate liver function. The method is
a promising alternative to the established practice. It
allows direct estimation of the preserved working liver
capacity, rather than indirectly by the degree of liver
tissue damage and accumulated bilirubin. These
indicators may be symptoms of other diseases, and not
be due to liver damage. such as increased hemolysis or
muscle tissue damage.

Evalation of liver
function by standard
biochemical tests.
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Liver function assessment by ICG
clearance. Summarized fluorescent
signal was present as % of initial signal
(5 min). The data is shown as
meantSEM (n=4).
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Effect of mesenchymal stem cells on the proliferation and estradiol secretion of Poster No PJS_2511
human granulosa cells under hypoxic and inflammatory conditions
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Objective Materials and methods

Given the regenerative and paracrine properties of mesenchymal stem cells (MSCs), this study  Three different experimental setups were set: classical co-cultivation of MSCs and granulosa
aimed to examine their effects on human granulosa cell proliferation and estradiol secretion  cells; transwell co-cultivation system; cultivation of granulosa cells in the presence of
under inflammatory and hypoxic conditions. conditioned medium obtained from MSCs.

Results Proliferationrate Estradiol secretion
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Conclusions
The data suggest that MSCs have regulatory effects on granulosa cell function and proliferation in the context of hypoxic and inflammatory conditions. Although further research is needed to
standardize MSC production and assess their long-term safety and efficacy, MSCs are undoubtedly an innovative approach, providing an individualized and minimally invasive treatment for

reproductive disorders.
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Objective

The aim of the study is to compare
adipokine secretion patterns in adipose-
derived mesenchymal stem cells (AdMSCs)
and preadipocytes that exhibit different
immunomodulatory properties. Long-read
sequencing technology were used to
investigate palmitic acid (PA) influence on
epigenetic modifications in  AdMSCs
mitochondrial DNA (mtDNA) .

Materialsand methods

GridION Device for - -
long-sequencing of
native mtDNA

Sony MAS00 Cell
Sorter for 13plex
Adipokine Detection
with LEGENDplex
Assay Kit
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High-concentration of Adipsin,
Adiponectin, MCP-1 and RBP4
were found in preadipocytes,
while CXCLS8 (IL-8)
predominate in AdMSCs.

Data underscore functional
compartmentalization showed
that AdMSCs are related to
inflammatory sentinels, and
preadipocytes to high-output
metabolic regulators.
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Conclusions

- After PA treatment, AdMSCs
are early inflammatory
sentinels, while adipocytes act
as metabolic effectors.

- PA impacts mitochondrial
epigenetic landscape of
AdMSCs.

- These findings motivate
single-molecule, heteroplasmy-
aware epigenetic profiling as a
sensitive readout of lipotoxic
stress in metabolic cell models.

Genomic analysis plot
reveals a modest shift in
the methylation profile
of methylated adenine
(6mA), characterized by
increased

hypomethylation in PA-

AMT-ATPS

treated cells, compared
to the non-treated in
AdMSCs.
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Objective

This study investigated how SARS-CoV-2 ORF3a
expression affects mitochondrial function in human
endothelial cells, aiming to reveal mechanisms
underlying endothelial dysfunction and wvascular
complications  associated with post-COVID
conditions.

Materialsand methods

Human endothelial HULEC-5a cells were cultured
and transfected with 0.1 pg/mL ORF3a plasmid
DNA. Mitochondrial morphology and structural
integrity were assessed label-free using Nanolive
3D  holotomography. Cellular  oxidative
metabolism was evaluated by analyzing reactive
oxygen species after incubation with a redox-
sensitive dye using Andor confocal microscopy.
To quantify oxidative stress. cells were stained
with a ROS-specific fluorescent dye.

Results

ORF3a expression induced evident mitochondrial
fragmentation and loss of structural integrity.
accompanied by a significant increase in ROS
fluorescence intensity compared to control cells as
ROS were colocalized with ORF3a expression. These
findings indicate that ORF3a-expressing endothelial
cells undergo oxidative stress.

ROS (red)
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Conclusions

Our data demonstrate that SARS-CoV-2
ORF3a  expression  directly  disrupts
mitochondrial homeostasis. This mechanism
may contribute to persistent vascular
inflammation. microthrombosis. and
autoimmunity observedin Long COVID.

Mean ROS Intenst
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Materials and methods:

Keywords: PGCLCs: human embryonic stem cells: BMP4: amniotic fluid stem cells: conditioned medium

Objective:

To establish a simple, reproducible, and
cost-effective adherent culture protocol for
generating DDX4/VASA- and DAZL-positive
primordial germ cell-like cells (PGCLCs) from
human embryonic stem cells (hESCs) using
BMP4 stimulation combined with
conditioned medium (CM) derived from
SSEA4-positive human amniotic fluid stem
cells (hAFSC-4).

Results:

*By Day 9, small PGCLC groups appear as round,
phase-bright cells.

*By Day 16, large protruding PGCLC clusters are
clearlyvisible.

«40-60% of cells express DDX4/VASA and DAZL,
confirming germline identity (Fig.2 and Fig.3).
*hAFSC-4 CM improves survival, proliferation,
and differentiation fidelity compared to BMP4
alone.

-~
Amnilocentesis

Conclusions:

This study demonstrates an effective,
reproducible, and physiologically relevant
method for generating PGCLCs from hESCs
using BMP4 and hAFSC-4 CM in adherent
cultures. The combined signaling environment
enhances germ cell specification, survival, and
expansion, providing a robust in vitro platform

Cell Sources:

*hESC line B1 (feeder-free)

*SSEAd-enriched hAFSC (hAFSC-4) (Fig 1.)

PGCLC Differentiation:

*Day 0-2: hESCs treated with BMP4 (50 ng/mL) in hAFSC-4 CM
*Day 2-16: Culture continued in CM alone; medium changed
every 2 days

*PGCLCs appear by Day 9 and form large clusters by Day 16

Figure 1. Human amnictic
fluid stem cslls. A) Imaze

of hAFSCs. B) Doubl=

A

Graphical abstract

for studying early human germline T S A
development. anti- SSEA-4 antibodies
= (red) and DAPI (blue.
anti-VASA DAPI merged anti-DAZL DAPI merged

Figure 3, Expression of DAZL (anti-DAZL) in the obtained primordial germ cell-
like cells at day 16 after the starnt of differentiation (hESC). Primary cultured
cells from mouse testis at day 4 were used a5 3 positive control (mouse testis).
Cell nucleiwere visualized by DNA staining with DAPI.Scale bar: 50 pm.

Figure 2. Expression of DDX4/VASA (anti-VASA) in the obtsined primordial
gemm cell-like cells at day 16 after the start of differentiation (hESC). Primary
cultured cells from mouse testis at day 4 were used as 3 positive control
[mouse testis). Cell nuclei were visuzslized by DNA staining with DAPI. Scale bar:
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INTRODUCTION RESULTS

In  prior research conducted by our lsam.
we demonstrated the direct interaction betweer
HMGB1 and RAGE using co-imi munopfeclpnatlnn
This study ams to explore the impact of this
interaction on the motility and invasion capabilities
of triple-negative breast cancer (TNBC)cells.

The i { by RAGE —_—
its role in iating the i i Conrnt oy (BSremy
wnh HMGB1 Through targeted gene silencing of
E, we established a platform to discern the
dmect impact of HMGB1/RAGE interaction on cellular I l
behavior. _Initial_assessments focused on evaluating RAGE axpression tevets (W)

of this ion on cell motility in s
T i ek ar sy i 30, culture !
models. Notably, the data reveal a significant -
augmentation in_ both cell motii e e upon

he
functional reievance of the HMGB1/RAGE axis in
driving these cellular processes.

bolicg (ms we expl he pelemlal of
metfor Ety drug agai type
zdlabemes ln mmga!lng MT, a pmtal evem Irnpllcaled

canc and
the uptlmal dosage for subsequent experlmenls.
w:d conducted M hnessays to assess cell viability

High Mobility Group Box 1 (HMGB1) is a nuclear proteln that, once secreted into the extracellular

matrix, interacl end products (RAGE). concentration (ICSO) values for both 2D and 3D

This interaction has been shown to be d I (EMT) in TNBC  cell the  appropriate

triple-negative breast cancer (TNBC). When MBS "Dinae el RAGE, " it activates downstream doneertratons Wi »demﬁed, %D and 3B cutures

signaling cascades that inhibit epithelial markers while increasing marl , hence were treated with a combination of HMGB1 and Fie. 1: RAGE silencing with esIRAGE transfection, followed by verification of the involvement of HMGB/RAGE
increasing TNBC cells' invasive and migratory ability. This and 1c50 to reversal of T,

resistance to trea(mems Targeting (hns penlculer relallonshlp may be a useful path for therapeutic HMGB1-induced cellular phenotypes.

METHODS MDA-MB.231 A

1004 - %0
o - 20
This  stud; to explore  the relationship between HMGB1 and the RAGE £ ;‘
receptor m regulangg\ e mnlly and invasion of MDAMB-231 cells. intially. MDAMB231" cells were
transfected using lipofectamine 3000 to validate the impact of this interaction on cell mouli =
e eeton S bzagently. ormin, "a_potential inhibitor_ of his” process, IC5 §
Concentrations of metormin in 2D and 3D MDA- el Moddie were “determmed. rough M 2=
cytotoxicity assays FE b
“SIRAGE transtection 20 monslayer wound hasling assay - — Z
%o o T s 20 g

0

KAV VS OF

oy
ob-ube

j R

1
s b

LIS o
ey
e

“H

Ao i o RURENTN

pacTiN

|
|

72k08
| ssupa FACTN

l,
i3

-

5E

505-PAGE and Wastarm biot -

Fig 4 Immunolocalization of EMT markers NF-kB p65 and vimentin as
well as MMP2 protein (green fluorescence). A- Representative
pictures. Nuclei are stained with DAPI (blue). Relative protein levels of
MMP2 (B) and vimentin (C)in control MDA-MB-231 cells and cells
treated with HMGB1 and/or 3 mM metformin (METF). Data represents
mean + SD (n = 3), *p=0.05, **p=0.01, ***p=0.001

Following this, wound healing and cell invasion assays were conducted to evaluate whether metformin
at the IC50 concentration could effectively inhibit cell motility and invasion Moreover, the study investigated the
E roperties of metformin by analyzing the expression of EMT markers via western blot and e
immunofluorescence techniques.

Our findings of HMGB1-induced cell motility and invasion upon meﬂormln treatment, indicative of its potent ant-EMT
properties. To delve deepef ining to visualize the expression of EMT

markers within treated cell populanons Concurrently Western blol analysis was utilized to valsdale the observed alterations in EMT marker
CONCLUSION expression at the protein level.

Our study shows that the HMGB1/RAGE interaction drives cell motil oo
and invagion in INBG. Metformin, an. antrdiabetic drug, effectively InRible etad kbt b Sl nalvsas Y proviced | Compeiing

analyses " provided _compeli
cell motility and invasion in both 2D and 3D TNBC models. Addltlonalny evidence for the efficacy oOf
metformin reduces the of EMT s linked fo metastasis. e L oiacing Sie
These results hi hII ht metformlns potentlal as_a therapeutic agent for B HIMEBT, 1hus Unaerscoring e

g the H E pathway and slowing TNBC metastasis, althou h potential as a therapeutic agent

fardher 1
er research is needed to fully understand metformin's therapeut‘c bene for impeding cancer metastasis
in TNBC treatment. lhrougﬁed modulation of EMT

Fit. 5 Immunofiuorescence staining of N-cadherin in 30 MDA MB-231 spheroids. Green fhuorescence dapicts positive processes.
Whareas

= S2C" Thisresearchreceived funding from the Bulgarian National Scientific Fund under project number KM-06-H51/13 on
November17,2021.
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Introduction

Diabetes is one of the most dreaded diagnoses and
unforfunatelv is still an incurable disease. Although the causes
are not vet clear, association studies over the past two decades
have shown that genetic imbalance between the killer
immunoglobulin-like receptors (KIRs) on NK cells and their
HLA class 1 ligands can enhance T-cell activation, which
contributes fo the pathogenesis of type 1 diabetes (T1D)

Results

Maghitme RA ) maplatyoe B

L) -

s

ol seterty

Objective

The main goal of this study is to assess the impact of
genes, encoding receptors and their ligands and their
interaction, on the etiology and risk of developing T1D
and potentially identify genomic biomarkers
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Materials and methods

Blood is collected from patients with T1D and control subjects.
DNA from the blood samples is extracted and is genotyped for 16
KIRs, HLA-C allele groups and HLA-B27 allele using the PCR-
SSP method.

Conclusion

Various studies have examined the role of killer cell
immunoglobulin-like receptors (KIRs). HLA class I ligands and
their interactions on the pathogenesis of type 1 diabetes (T1D).
Based on previous publications and research, we assume that there
is a relationship between the differences in haplotype and
genotype of patients diagnosed with T1D and that of healthy
controls. The results might shed light on the genetic factors,
contributing to the development of autoimmune diabetes and also
identify key biomarkers. which can be used to determine genetic
predisposition.
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Objective

This study included 60 participants whose
demographic and clinical characteristics
were analyzed to explore post-COVID-19
symptom persistence and associated
laboratory parameters and
autoantibodies.

Materials and methods

Antinuclear antibodies (ANA) were
determined by indirect
immunofluorescence (IIF), and specific
autoantibodies were detected using the
EUROLINE ANA Profile 23 (EUROIMMUN,

Germany) in serum samples. The
fluorescence pattern analysis was
performed under a fluorescence

microscope by an experienced (>15
years) operator and classified according
to the international ICAP nomenclature.

Results

Thirty-one patients (51.7%) were men, mean age of 58.98 + 15.45 years
(22-82), and mean BMI 25.93 + 3.62. Sixteen patients (26.7%)
experienced severe disease.

Twenty-seven patients (45%) tested positive for ANA as follows: 1:80 (11
individuals),1:160 (6),1:320 (4), 1:640 (3), and 21:1200 (3), and 55
individuals (91.6%) showed positive cytoplasmic fluorescence
(1:80-1:640).
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Among the ANA-positive patients, autoantibodies were detected
against the following antigens: Mi2p [AC-4], PM-Scl75 [AC-8],
RP11 [AC-10], RP155 [AC-10], dsDNA [AC-1], Ro-52, RNP/Sm
[AC-5], Sm [AC-5], SS-B [AC-4], Ku [AC-4], PCNA [AC-13], Scl-70
[AC-29], gp210 [AC-11], DFS70 [AC-2].

IIF patterns: cytoplasmic, homogenous, cytoplasmic+ nuclear

Conclusions

Our findings that

post-COVID-19
o § symptoms are prolonged and multisystemic, with
persistent fatigue and respiratory complaints

suggest

being most prevalent. Mild elevations in
inflammatory markers indicate a sustained
low-grade inflammatory state, and high
prevalence of autoantibodies, underscoring the
need for long-term monitoring and rehabilitation

strategies in post-COVID care.
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affirming the functional mlevance of the HMGB1/RAGE axis in driving these

INTRODUCTION I = T N < i1uisr processes.

This study employsd varous mathodologies to explore the Following this, we explored the therapeutic potential of RAGE expression levels (W)
relationship between HMGB1 and the RAGE receptor in regulating ~ metformin, a commonly used drug against type 2 .
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expression of EMT markers within
treated c=ll populstions.
Concurrently, Western blot
analyss was utilized to validate
the observed alterations in EMT
marker expression st the protein
level

advanced glycation end products (RAGE). This — R— - -
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Objective Results Conclusions

Complete tissue regeneration from the necrotic area with a large area to functional skin and The obtained results prove the
subcutaneous tissue, complete epithelialization and fine cicatrix were established. It has been effectiveness of the mucus of the garden
proven that the C. aspersum mucus extract created and studied by us in combination with snail C. aspersum, enriched with herbal
herbal extracts is a natural, safe and effective alternative remedy for the treatment of difficult-  extracts from C. officinalis and P. major, in
to-heal wounds. A new protocol for the treatment of difficult-to-heal, chronic and necrotic  the treatment of chronic diabetic wounds.
wounds with a large area is also presented.

the aim of the presented study is to
report the results of the in vivo
application of a combined extract of the
mucus of the garden snail Cornu
aspersum, enriched with extracts of
marigold (Calendula officinalis) and
plantain (Plantago major) in acute,
chronic, necrotic and difficult-to-heal
wounds of large areas.

Materials and methods

A case of treatment of a mixed diabetic
wound with a large area on the sole of the
right foot of a 64-year-old man with
insulin-dependent diabetes is presented.
Treatment was carried out 3 times a week
for 6 months with the developed combined
extract. During the treatment, the levels of
tissue regeneration, local inflammatory
process, local pain on a visual analog scale
(VAS), pH values and microbiological  Dijabetic foot - a difficult-to-heal wound after 4 years of treatment—various methods
control of wound secretion samples were
monitored.

In the process of wound healing, activated carbon gel was applied to absorb the toxins and clean the wound

ACKNOWLEDGMENTS This study was funded under the project KP-06 N 61-8/2022, funded by the Bulgarian NationalScience Fund and supported by Grant Project NeBG16RFPR0O02-1.014-0015: “Clean Technologies for
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