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Brief Research Story

Unraveling the Synaptic and Molecular Orchestration of Cognitive Flexibility
The Core Mission

My research career is dedicated to deciphering the complex interplay between molecular
signaling cascades and system-level neurophysiology in the mammalian hippocampus.
Specifically, | bridge the gap between microscopic cellular changes—such as epitope-specific
protein phosphorylation and kinase activities—and macroscopic neural outcomes like
synaptic plasticity, metaplasticity, and cognitive behaviors.

Phase I: Thyroid Dyshomeostasis, MAPKs, and Early Plasticity Foundations (2015—
2021)

In the early stages of my academic journey, | extensively investigated how metabolic and
endocrine disruptions, particularly thyroid hormone imbalances, reshape the brain’s
functional landscape. Utilizing in vivo electrophysiology (LTP/LTD) and spatial memory
paradigms, my work demonstrated that adult-onset hyperthyroidism and hypothyroidism
significantly alter synaptic strength and compromise cognitive flexibility. During this phase, |
identified that these synaptic impairments are heavily driven by the dysregulation of Mitogen-
Activated Protein Kinase (MAPK) pathways (including p38 MAPK and ERK1/2) and changes in
NMDA receptor subunit compositions (such as the GIuN2B-to-GIuN2A shift).

Phase II: The Tau Epitope Transition and Kinase Dynamics (2019-2024)
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As my research evolved, | shifted my focus toward the molecular hallmarks of
neurodegeneration, establishing a critical link between everyday synaptic plasticity and Tau
pathology. | investigated how different frequencies of synaptic stimulation (HFS vs. LFS) and
behavioral modifications trigger site-specific Tau phosphorylation. My publications during this
period highlighted that physiological phenomena like depotentiation and long-term
depression (LTD) are accompanied by distinct, epitope-specific Tau hyper- and
hypophosphorylation patterns. This work repositioned Tau not just as a structural protein, but
as a dynamic player intimately regulated by plasticity-related kinases and phosphatases.

Phase lll: The Akt/GSK3beta Axis and Translational Neuroprotection (2024-
Present)

Currently, my laboratory focuses on therapeutic interventions targeting the Akt/Glycogen
Synthase Kinase-3 beta (GSK3beta) signaling cascade—a pivotal hub connecting metabolic
homeostasis, Tauopathies, and neuronal survival. Our recent breakthroughs demonstrate that
activating the Akt pathway (via the small-molecule activator SC79) successfully rescues
impaired subsequent LTP and halts cognitive deficits in models of neurotoxicity and endocrine
distress. Concurrently, my ongoing research explores how SIRT1 activation modulates synaptic
and neuronal plasticity deficits, establishing a robust translational framework aimed at
reversing cognitive decline and metaplasticity disorders.

Methodological Convergence
What defines my research strategy is its multilevel integrative nature:

e Systemic Outputs: /n vivo electrophysiology (LTP, LTD, and frequency-dependent
priming/metaplasticity) coupled with comprehensive behavioral testing (Morris Water
Maze, Y-Maze, 3-Chamber test).

¢ Maechanistic Validation: State-of-the-art molecular biology techniques (Western Blot,
gRT-PCR, cell culture, and immunofluorescence) to validate upstream enzymatic
alterations directly responsible for the observed neural phenotypes.

Professional Experience

e Research Assistant: Faculty of Medicine, Department of Physiology (2012 — 2021).

o Assistant Professor (Asst. Prof.): Faculty of Medicine, Department of Physiology (2021
—2025).

e Associate Professor (Assoc. Prof.): Faculty of Medicine, Department of Physiology
(2025 — Present).

Education

e Ph.D.: Erciyes University, Faculty of Medicine, Department of Physiology (2015 —
2019).

e M.Sc.: Erciyes University, Faculty of Medicine, Department of Physiology (2012 —
2015).




e B.Sc.: Dumlupinar University, Faculty of Arts and Sciences, Department of Biology
(2008 — 2012).

International Experience

e Molecular Biology Techniques, Neurobiology, Centro de Investigacion Principe Felipe,
Valencia/Spain (2015 — 2 months). - Erasmus Plus Internship Mobility.

Language and Laboratory Skills

e Languages: English (C1 Advanced).
e Laboratory Experience:
o Electrophysiology: In vivo LTP, LTD, DP, and MP.
o Behavioral Tests: Morris Water Maze, Y-Maze, 3-Chamber test, Open Field
Maze.
o Molecular Biology: Cell Culture (SH-SY5Y and HT22 Cell line) , Western Blot,
gRT-PCR, ELISA, Immunohistochemistry, Immunofluorescence.

Certificates and Training

e Molecular Cell Biology Techniques, TUBITAK Marmara Research Center (2014).
e Experimental Animal Use Certificate, Erciyes University/DEKAM (2013).
e Pedagogical Formation Certificate, Dumlupinar University (2012).

Research Projects

TUBITAK

o TUBITAK 3501 (Researcher): Investigation of the Effects of Methylphenidate on the
Hippocampal Glutamatergic System and Cognitive Functions in an Experimental Fetal
Alcohol Spectrum Disorder Model (2026—Present).

o TUBITAK 3501 (Principal Investigator): Investigation of the effects of SIRT1 activator
on synaptic and neuronal plasticity disorders in a corticosterone-induced experimental
depression model (2024—Present).

o TUBITAK 1002 (Principal Investigator): The role of Akt enzyme in the effect of
intrahippocampally applied thyroid hormone derivatives on metaplasticity disorders in
experimental hypothyroidism (2021-2022).

o TUBITAK 1001 (Researcher): Importance of insulin homeostasis in the metaplastic
regulation of hippocampal synaptic strength (2021—Present).
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and VPA-Induced Autism Model Rats, 2024 — Ongoing, (Role: Researcher)
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Tan B., Suluhan S. N., Investigation of the effect of Akt activator SC79 on learning and
memory performance in glutamate excitotoxicity in rats, 2023 — Ongoing, (Role:
Principal Investigator)

. Tan B,, Kosar B., Yaylall O., Glinaydin Tlirker B., Dursun N., Suluhan S. N., Bayraktar E.

E., Investigation of the neuroprotective effect of Akt activator SC79 in the
hippocampus of rats with induced glutamate excitotoxicity, 2023 — Ongoing, (Role:
Principal Investigator)

Cantiirk Tan F., Barlak Keti D., Tan B., Varol S., Tur K., Sarilar A. C., Dasdag S., Ucar S.,
Yay A. H., Therapeutic effect of extremely low-frequency electromagnetic fields in mice
with induced Parkinson's model (ADEP), 2023 — Ongoing, (Role: Researcher)
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Tan B., Dursun N., Investigation of the Activities of Protein Kinases and Phosphatases
Involved in the Inhibition of Post-Metaplastic Long-Term Potentiation, 2022 — 2023,
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Candz O., Dursun N., Siier C., Tan B., Investigation of the effects of high fructose corn
syrup on hippocampal neurogenesis and metaplasticity, 2020 — 2025, (Role:
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Suer C., Dursun N., Tan B., Kosar B., Effect of the Glycogen Synthase Kinase-3 (GSK-3)
pathway, controlled by synaptic plasticity and metaplasticity, on neurodegenerative
protein-related gene expression, 2020 — 2021, (Role: Researcher)

Tan B., Dursun N., Investigation of the phosphorylation levels of Tau protein epitopes
at different levels of synaptic plasticity and the role of potentially related protein
kinases, 2020 — 2021, (Role: Principal Investigator)

Dursun N., Ster C., Cantlirk Tan F., Tan B., Delibas S., Kosar B., The role of Akt enzyme
in the effect of intrahippocampally administered thyroid hormone derivatives on
metaplastic impairment induced by hypothyroidism, 2020 — 2022, (Role: Researcher)
Suer C., Babur E., Tan B., Dursun N., Comparison of the effects of different MAPK
inhibitors on long-term potentiation, inhibition, and depotentiation responses, 2018 —
2020, (Role: Researcher)

. Cantiirk Tan F., Tan B., Ucar S., Karamaz Y., Yal¢in B., Dasdag S., Yay A. H., Effect of

electromagnetic fields on the reproduction and development of rats: A 3-generation
study, 2017 — 2020, (Role: Researcher)

Suer C., Tan B., Investigation of Metaplasticity Responses and Signaling Pathways in
the Hippocampus of Hypothyroid and Hyperthyroid Model Rats, 2017 — 2019, (Role:
Researcher)

Dursun N., Tan B., Altuntas H., Babur E., Bayar Y., Bakkaloglu U., Ozdogan K., Ster C.,
Investigation of Age-Dependent Decrease in Synaptic Plasticity Strength and the Effect
of Selenium Supplementation in Hypothyroid Rats, 2016 — 2019, (Role: Researcher)
Dursun N., Stier C., Babur E., Bakkaloglu U., Tan B., Effect of sodium selenite and
seleno-L-methionine on synaptic plasticity and neurogenesis impaired by
hypothyroidism, 2016 — 2018, (Role: Researcher)

Dursun N., Ster C., Tan B., Babur E., Bayar Y., Kurt Tokpinar R., Comparison of Learning
Performance in Aged Hypothyroid and Hyperthyroid Rats, 2016 — 2017, (Role:
Researcher)



17. Dursun N., Bayar Y., Tan B., Effect of Thyroid Hormones T3 and T4 on Depotentiation
of High-Frequency Stimulation-Induced Synaptic Plasticity, 2015 — 2017, (Role:
Researcher)

18. Dursun N., Ozdemir H., Babur E., Bayar Y., Tan B., Ozdogan K., Evaluation of ischemia-
reperfusion injury in the hypertrophied rat heart induced by hyperthyroidism, 2015 —
2016, (Role: Researcher)

19. Dursun N., Erol E., Ozdogan K., Batakci M., Siier C., Bitiktas S., Tan B., Ozdemir H.,
Investigation of the Effect of Selenium on Spatial Learning Performance, 2014 — 2016,
(Role: Researcher)

20. Ascloglu M., Bitiktas S., Yousef M., Stier C., Tan B., Evaluation of Spatial Learning and
Memory Performance in the Offspring of Hyperthyroid Rats, 2014 — 2015, (Role:
Researcher)

21. Dursun N., Erol E., Siier C., Ozdogan K., Ozdemir H., Bitiktas S., Kurt R., Tan B., Batakci
M., Effect of Selenium on Learning/Memory Impairment Induced by 6-N-Propyl-2-
Thiouracil (PTU) in Rats, 2014 — 2015, (Role: Researcher)
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