Thyroid-cell derived EVs harbour surface thyrotropin-receptor and intravesicular
thyroglobulin offering a novel approach for detecting thyroid cancer recurrence

Nevena Bobar’, Ninoslav Miti¢', Maja Kosanovi¢', Sonja Selemetjev’, Tijana I8i¢ Dengi¢?,
Milos Zarkoviéz’4, Vladan Zivalj evié3’4, Jelena Jankovié Milju§1

YInstitute for the Application of Nuclear Energy — INEP, University of Belgrade, Serbia
“Clinic for Endocrine Surgery, University Clinical Center of Serbia, Belgrade, Serbia
%Clinic for Endocrinology, Diabetes and Diseases of Metabolism, University Clinical Center of Serbia,
Belgrade, Serbia
*Faculty of Medicine, University of Belgrade, Belgrade, Serbia

Background: Thyroid cancer (TC) poses diagnostic challenges in differentiating benign from
malignant tumors and detecting recurrence, which occurs in 21-27% of patients. Analysis of
serum thyroglobulin (Tg) can detect recurrence early, but the marker is not applicable in
patients harboring Tg antibodies (TgAt) due to TgAb interference in standard Tg detection
tests. Extracellular vesicles (EVS) present a promising target for non-invasive diagnostics as
they are enriched in transmembrane proteins such as tetraspanins and tissue-specific markers.
We investigated whether thyroid-cell derived EVs retain tissue specific surface characteristics
(thyrotropin receptor — TSH-R) and intravesicular cargo (Tg) that can enable their use in
recurrent TC detection. Materials and Methods: EVs were extracted via differential
ultracentrifugation (dUC) from FBS-free cell culture media of normal thyroid (Nthy-Ori 3-1)
and cancer cell lines (TPC-1 and OCUT2) and patient plasma (benign, malignant, recurrent).
EVs number, diameter and zeta potential were assessed using Nanotracking Analysis (NTA),
and their presence was confirmed by Transmsion electron microscopy (TEM). Tetraspanin
CD63 — an EV marker, TSH-R, and Tg - thyroid specific protein markers were detected via
Dot Blot and Western Blot. Results: NTA detected 130-160 nm particles, in all samples
implying that EV pellets were enriched with small EVs with TEM analysis confirming that
conclusion. Zeta potential differed between EVs from Nthy-Ori 3-1 cell line and TPC-1-
derived EVs. CD63 was present in EVs from all cell lines and patient plasma. The expression
of TSH-R was higher in Nthy-Ori 3-1 cell lysates, compared to TPC-1 and OCUT2,
corresponding to their differentiation state. Consistent with this, TPC-1 EVs were positive
while OCUT2 EVs were negative of TSH-R, however Nthy-Ori 3-1 EVs were deprived of
TSH-R. Tg was confirmed in cell lysates and EVs from Nthy-Ori 3-1 and TPC-1 EVs but
absent in OCUT?2 cells and EVs. EVs from plasma of patients with thyroid tumors as well as
recurrence were positive for both TSH-R and Tg. The highest Tg signal was observed in a
malignant sample with larger tumor size. Conclusion: This pilot study highlights the potential
of using CD63 and TSH-R proteins for isolating thyroid-specific EVs. The presence of
thyroid-specific TSH-R and intravesicular Tg in all patient samples paves the way for studies
of larger sample cohorts to address early recurrence detection.

Key words: Cell line, Extracellular vesicles, Tetraspanin, Thyroid cancer, Thyroglobulin,
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ONCOLOGY INSIGHTS

Aims and Scope

Oncology Insights is a annual oncological open-access peer-reviewed journal that publishes new research from different
areas of oncology. It strives to provide a platform for the exchange of cutting-edge research and knowledge in the
- field of oncology. This journal aims to advance the understanding, prevention, diagnosis, and treatment through the
* dissemination of high-quality scientific discoveries.
The journal applies a fair and accurate peer review process, employing double-blind review methodologies. Acceptance
of manuscripts is based on their scientific merit, originality, clarity, and contribution to the field.

Topics

Oncology Insights covers a wide spectrum of topics within the field of oncology, including but not limited to:

* Basic and Translational Research
* Clinical Oncology
* Radiation Oncology
» Surgical Oncology
* Pediatric Oncology
e Hematologic Oncology
e Palliative Care
¢ Epidemiology and Public Health
- ¢ (ancer Genetics
‘ » Immunotherapy and Targeted Therapies
- ¢ Experimental Therapeutics
. Computational Biology and Artificial Intelligence

About/Information

Oncology Insights welcomes various types of contributions, including original research articles, review articles, case
reports, case studies, clinical trials, registered reports, comments, brief communications, editorials, letters to the
editor, perspectives, and conference papers from a wide range of disciplines related to cancer research.

Through encouraging interdisciplinary collaborations, the journal welcomes contributions that integrate oncology
with related fields such as immunology, genetics, biochemistry, radiology, and other relevant disciplines. The journal
places a special emphasis on publishing research that highlights emerging trends, novel technologies, and innovative
approaches in cancer research and clinical practice.

Oncology Insights is intended for a diverse readership, including oncologists, researchers, clinicians, nurses, allied
healthcare professionals, patients, patient advocates, policymakers, and all stakeholders involved in the prevention,
diagnosis, and treatment of cancer. It adopts a global perspective, encompassing research from diverse regions
addressing oncological challenges that may vary across different populations.

The journal is committed to upholding the highest ethical standards in research and publication provided by established

international guidelines.
Periodically, Oncology Insights may publish special issues focusing on specific topics to highlight particular areas of

interest or emerging needs.
Authors are provided with clear and comprehensive guidelines for manuscript preparation, including structure,

formatting, and other specific requirements.




AUTHOR GUIDELINES T
Manuscript submission

By submitting a manuscript, authors affirm that their contribution to Oncology Insights journal is entirely original,
has not been published before, is not under consideration for publication elsewhere, and has received approval forg
publication from all co-authors. Additionally, tacit or explicit consent must be obtained from the responsible authoritiest
at the institution where the research was conducted.

/
Authors bear sole responsibility for the content of their submissions, and the accuracy of the experimental findings, 2
and must ensure they possess proper permission from all involved parties to disseminate the data. t

In the event that authors intend to incorporate figures or text excerpts from prior publications, they are obligated to
seek authorization from the respective copyright holder(s). Evidence of such authorization must be provided upon
submission. Materials lacking this evidence will be presumed to originate from the authors. r

Furthermore, authors must ensure that only those contributors who have made significant contributions to theg
submission are credited as authors. Conversely, all contributors who have made substantial contributions must beT
acknowledged as authors. Authors are requested to send the prepared manuscript to the email address info@sdir.ac.rs.

P
Pre-Evaluation Manuscript J!

Manuscripts undergo a preliminary assessment at the Editorial Office to ensure compliance with fundamental s
publishing criteria and quality benchmarks. Additionally, they are screened for plagiarism. i
re
Authors will receive an email confirmation upon receipt of their submission. Only contributions adhering to the
provided guidelines will proceed to peer-review. Manuscripts not meeting these criteria will be returned to the authorsg

with observations, comments and annotations. R

Ll
Manuscript preparation it
Authors are required to adhere strictly to the provided instructions. A
The manuscripts should be written in English with clarity and conciseness. Both American and British English arey
accepted, but a combination of these is discouraged. Ce

a

The manuscript should contain the title, authors’ names and affiliations, abstract, keywords, the text of the manuscript:|
e [ntroduction

e Materials and methods? A
¢ Results?

¢ Discussion

e Conclusion

* Acknowledgments

* References

Mark the position of figures and tables in the text. Please, do not include tables and figures in the manuscript. They
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Write the full name and surname of each author.
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Corresponding author
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that the e-mail address is provided.
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References should be compiled at the conclusion of the article and numbered according to their appearance in the

text. The list of references should exclusively comprise works that have been cited in the text, and they should be listed
inthe language of their original publication.

After Acceptance
Upon acceptance, the corresponding author will be provided with the Authors’ Statement for signature. We are

committed to expediting the publication of your article with precision. To streamline the process, please consolidate
3l corrections in a single communication. Take care to review thoroughly before responding, as we cannot guarantee
the inclusion of subsequent corrections. Proofreading is the sole responsibility of the author.

Author guidelines can be downloaded from https://www.sdir.ac.rs/pdf/Author%20guidelines.pdf




Dear colleagues,

The third volume of Oncology Insights, the Official Journal of the Serbian | |

Association of Cancer Research (Srpsko drustvo istrazivaca raka, SDIR) nicely |

depicts the advancements in oncology today, with a glimpse of efforts invested <

into broadening the scope of our research. We insist on excellence and integrity, | i
bringing innovative approaches into our community with an open view of the | &
specific needs of our patients. A

The third volume of Oncology Insights features Original Research articles,
Review Future Horizons articles, and Personal Points of View from researchers
and patient advocates highlighting publishing integrity and advocating for wider
access to oncological care.

Oncology Insights also serves as a venue for new original data from the first
Regional Congress of EACR-affiliated Serbian, Croatian and Turkish societies
SDIR, HDIR, and MOKAD (SHM1RC) held in Belgrade, Serbia, from October
8 to 10, 2025. The congress addressed key topics in cancer research and
enhanced collaboration and the exchange of new ideas within the EACR national
communities.

Lectures and shortabstracts from the fields of Combination anti-cancer therapies,
Clinical oncology, Molecular diagnostics in oncology, Stem cells and cancer, MDR
in cancer treatment, Liquid biopsy, Cancer epidemiology, (Epi)genetics, Cancer biomarkers, New cancer therapies,
Signaling pathways, Anticancer drug development, Personalized anticancer treatment, Translational oncology and
Cancer radiobiology among others, are published as official Congress material.

Oncology Insights offers a platform aimed at challenging our comfort zone, discussing topics which are sometimes
avoided in the everyday struggle to publish articles and prepare new projects. We invite researchers, physicians, nurses,
laboratory technicians, as well as patients, survivors, caregivers, and patient advocates to offer their valuable expert
insights to our journal on topics you consider important. Offering your tailored point of view stimulates the progress of
oncology by collaborative efforts. We invite you tojoin us in shaping the future by providing evidence-based, unbiased
multidisciplinary content for our future volumes, thus inspiring new lines of interest for our readers.

During these challenging times, we invite you to strive for personal and collective scientific Integrity and hold on to
your knowledge as your superpower. Please enjoy exploring the third volume of our journal - we hope it brings you
numerous moments of intellectual freedom.

With kind regards,

/,,-"'-r_'e"-.tf

Milena Cavi¢, SDIR President

Editor-in-Chief

Oncology Insights

Official Journal of the Serbian Association for Cancer Research




The third number of Oncology Insights includes
PROCEEDINGS BOOK of
The 1st Regional SDIR-HDIR-MOKAD Congress

The 1%
SDIR-HDIR-MOKAD
regional congress

October 8-10, 2025, Belgrade, Serbia
Nobel Zira Hotel
ORGANIZERS
Serbian Associaon for Cancer Resea rch
www.sdir.ac.rs
Croatian Association for Cancer Research
https://hdir.hr/en/

Molecular Cancer Research Association
https://mokad.org
with the support of EACR




Dear Colleagues,

societies is now complete. It is an understate

to say that this has been an extremely demanding task, requiring the involvement of all of us over the past few mc

We believe we have fulfilled our responsibilities well.

We set ourselves two important goals. The first
them to expand their knowledge, present their

The second goal was to provide ample free time
this autumn.

was to create a welcoming atmosphere for every participant, allc
results, establish new collaborations, and develop new scientific i
for participants to enjoy our beautiful city, which is especially insg

We hope you will make the most of the time ah
share them with us, and inspire us to continye
should flourish for the benefit of all, especially fo

ead. We aldo want you to take wonderful memories from Belg)

pursuing such initiatives. Scientific iInquiry knows no boundarie
r those who come after us

Sincerely,

on behalf of the Organizing Committee

e Ok, -

Adj. Asst. Prof. Dr Petar Ozreti¢
Senior research associate

Dr sc Ana Damjanovi¢ Veli¢kovi¢

Senior research associate
Institute for Oncology and Radiology of Serbia Ruder Boskovi¢ Institute
Belgrade, Serbia

Zagreb, Croatia
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