


 

 

  

The Book of Abstracts 

MolBiyoKon’19 

7th International Congress of the 

Molecular Biology Association of Turkey 

27 - 29 September 2019 

Istanbul Technical University 



1 

 

TABLE OF CONTENTS 

Table of Contents  1 

Welcome Message  2 

Organizing Committee  3 

Scientific Committee  4 

Congress Program  5-11 

Keynote Lectures  13-17 

Invited Speakers  19-46 

MBD 2019 PhD Award 47-48 

Selected Abstracts for Oral Presentations  49-63 

Poster Presentations  65-222 

 

 

  



2 

 

WELCOME MESSAGE 

Dear Colleagues, 

 

We are pleased to welcome you at Istanbul Technical University for the 7th International 

Congress of the Molecular Biology Association of Turkey, MolBiyoKon19, which takes place 

from September 27 to September 29, 2019. 

Founded in 2011, The Molecular Biology Association of Turkey aims to bring together the 

community of molecular biologists from Turkey and abroad each year to support 

advancement of molecular biology.  

The annual MolBiyoKon congress is one of the primary and noteworthy international 

conferences in the field of molecular biology in Turkey. The congress hosts researchers from 

various scientific backgrounds to disseminate research results and exchange ideas, as well 

as to motivate and inspire students to pursue their career and education in life sciences. 

We are very pleased and excited to take part in the organization of this year’s congress, and 

we thank all participants, speakers, sponsors and volunteer students involved in the 

organization. We hope you will enjoy your time at MolBiyoKon’19 and in Istanbul.  

 

The Organizing Committee 
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DAY 1 - FRIDAY | SEPTEMBER 27, 2019 

Registration 08:30-09:30 

Opening  09:30-10:00  

Representative from ITU Administration 

Nesrin ÖZÖREN (MBD President) 

Gizem DİNLER DOĞANAY (Congress President) 

Keynote Lecture I  10:00-10:50 

Wafik EL-DEIRY, Brown University 
Targeting Apoptosis in Cancer Therapy 

Moderator: Nesrin ÖZÖREN, Boğaziçi University 

Coffee Break  10:50-11:15 

Session I: Informatics in Molecular Biology  11:15-13:15 

Moderator I: Levent DOĞANAY, GLAB, Umraniye Teaching and Research Hospital 

Moderator II: Nurhan ÖZLÜ, Koç University 

Nurcan TUNÇBAĞ, Middle East Technical University 11:15-11:40 
Personalized Medicine Guided by Integrative Network Modeling 

Mehmet SOMEL, Middle East Technical University 11:40-12:05 
The Neolithic Transition in Anatolia: Demographic and Functional  
Consequences 

Duygu UÇAR, The Jackson Laboratory 12:05-12:30 
Sexual Dimorphism in Human Immune System Aging 

Short Talk I: Mert GÜR, Istanbul Technical University 12:30-12:45 
Modelling Plus-End-Directed Dyneins 

Short Talk II: Ayşe Gökçe KEŞKÜŞ, Bilkent University 12:45-13:00 
Relationship between TP53 and CHRNA5 in Breast Cancer 

Short Talk III: Fadime ÖZTOPRAK, Izmir Biomedicine and Genome Center 13:00-13:15 
Developing Combinatorial Therapies Towards Gliomas by  
Network-Based Analysis of Whole Transcriptome Data 

Lunch  13:15-13:45 
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Poster Session A (PT001 – PT078) 13:45-15:15 

Workshop: Digital PCR 14:00-15:00 

Emre TEPEDELEN, Gen-Era Diagnostics 
Damlacıklı Dijital PCR ile Yüksek Hassasiyette Kopya Sayısı Değişimi (CNV) Tespiti 
Language: Turkish 

Session II: Omics Approaches for Cell Biology  15:15-17:15 

Moderator: Eugenia CLERICO, UMass Amherst 

Julian LANGER, Max Planck Institute of Biophysics 15:15-15:40 
Mass Spectrometry in Molecular Biology: From Single Membrane  
Protein Complexes to Proteome Dynamics 

Evgeniy PETROTCHENKO, McGill University 15:40-16:05 
Structural Proteomics of Neurodegenerative Diseases 

Frank SOBOTT, University of Leeds 16:05-16:30 
Mass Spectrometry Approaches to Dynamic Protein Structure:  
From Disorder to Membrane Pores 

Short Talk IV: Fidan ŞEKER, Koç University 16:30-16:45 
Identification of SERPINE1 as a Regulator of Glioblastoma Cell  
Dispersal with a Novel Profiling Approach 

Short Talk V: Ayşe Bengisu GELMEZ, Izmir Institute of Technology 16:45-17:00 
Analysis of m6A RNA Modification Patterns in Apoptosis-Induced  
Hela Cells 

Short Talk VI: Necla Birgül İYİSON, Boğaziçi University 17:00-17:15 
Characterization of BRI3 as a Novel Wnt/β-Catenin Pathway Target 

Coffee Break  17:15-17:45 

Session III: Biological Drug Development  17:45-18:45 

Moderator: Gizem DİNLER DOĞANAY, Istanbul Technical University 

Zeynep ATABAY, ATABAY Pharmaceuticals 

Serdar ALPAN, TURGUT Pharmaceuticals 

Cocktail  19:15-22:00 
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DAY 2 - SATURDAY | SEPTEMBER 28, 2019 

Keynote Lecture II  09:40-10:30 

Richard MORIMOTO, Northwestern University 
The Heat Shock Response and Protein Quality Control in Aging and  
Neurodegenerative Diseases 

Moderator: Gizem DİNLER DOĞANAY, Istanbul Technical University 

Session IV: Macromolecular Assemblies of the Cell  10:30-12:00 

Moderator I: Gizem DİNLER DOĞANAY, Istanbul Technical University 
Moderator II: Bünyamin AKGÜL, Izmir Institute of Technology 

Umut ŞAHİN, Boğaziçi University 10:30-10:55 
A New Molecule Selectively Clears Androgen Receptor from Prostate  
Cancer Cells by Inducing Post-Translational Modifications 

Betül KARADEMİR, Marmara University 10:55-11:20 
Proteasome Composition and Stress Response 

Patricia WADSWORTH, UMass Amherst 11:20-11:45 
Mitotic Spindle Assembly in Diverse Cells 

Short Talk VII: Nisan Denizce CAN, Istanbul Technical University 11:45:12:00 
Interactome Analysis of Bag-1 Isoforms Reveals Novel Interaction  
Partners in Endoplasmic Reticulum-Associated Degradation 

Coffee Break  12:00-12:30 

Keynote Lecture III  12:30-13:20 

Bernd BUKAU, Heidelberg University 
Co-Translational Folding and Assembly of Newly Synthesized Proteins 
Revealed by Ribosome Profiling 

Moderator: Margaret STRATTON, UMass Amherst 

Lunch  13:20-14:00 

Workshop 13:30-14:30 

Elif Hande FINDIK, Medsantek 13:30-14:00 

Ion Torrent Next Generation Sequencing Systems and Panels 

Ceren ŞENKAL, Thermo Scientific 14:00-14:30 

Imaging Systems and Flow Cytometry 
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Poster Session B (PT079 – PT156) 14:00-15:30 

Session V: Metabolic Regulation  15:30-16:20 

Moderator I: İzzet Mehmet AKÇAY, Istanbul Technical University 
Moderator II: Serkan KIR, Koç University 

Christian WOLFRUM, ETH Zurich 15:30-15:55 
Brown Fat Composition and Function Regulating Systemic Metabolism  

Stefano ROMEO, University of Gothenburg 15:55-16:20 
Precision Medicine to Treat Fatty Liver Disease 

Session VI: Developmental Biology 16:20-17:10 

Moderator I: İzzet Mehmet AKÇAY, Istanbul Technical University 
Moderator II: Serkan KIR, Koç University 

Arzu ÇELİK, Boğaziçi University 16:20-16:45 
Generation of Neuronal Diversity in the Olfactory System 

Nihal TERZİ ÇİZMECİOĞLU, Middle East Technical University 16:45-17:10 
Chromatin Dynamics in Lineage Decisions 

Publish with Turkish Journal of Biology 17:10-17:25 

Alaattin ŞEN, Abdullah Gül University 
Editor in Chef of Turk. J. Biol.  

Coffee Break  17:25-17:55 

Geçmişten Geleceğe Üniversiteler ve Bilgi Üretiminin Önemi 17:55-18:45 

Moderator: Gizem DİNLER DOĞANAY, Istanbul Technical University 

Yusuf BARAN, Izmir Institute of Technology  
Presentation Language: Turkish 

Career Opportunities for Young Scientists 18:45-19:00 

Jale ŞAHİN, TÜBİTAK 
Presentation Language: Turkish 

Gala Dinner  19:30-22:00 
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DAY 3 - SUNDAY | SEPTEMBER 29, 2019 

Keynote Lecture IV  09:40-10:30 

Gabriel NUÑEZ, University of Michigan 
Host-Microbiota Interactions in Health and Disease 

Moderator: Nesrin ÖZÖREN, Boğaziçi University 

MBD 2019 PhD Award  10:30-11:00 

Umut İnci ONAT, Bilkent University 
Intercepting the Lipid-Induced Integrated Stress Response Reduces 
Atherosclerosis 

Coffee Break  11:00-11:30 

Session VII: Protein Dynamics and Disease  11:30-13:15 

Moderator I: Bilal KERMAN, Istanbul Medipol University 
Moderator II: Tolga SÜTLÜ, Boğaziçi University 

Margaret STRATTON, UMass Amherst 11:30-11:55 
The Mechanism of CaMKII Regulation: From Fertilization to Encoding 
Long-Term Memory 

Aneta SZYMAŃSKA, University of Gdańsk 11:55-12:20 
To Fold or to Aggregate? Internal and External Factors Governing the  
Stability of an Amyloidogenic Protein 

Eugenia CLERICO, UMass Amherst 12:20-12:45 
Allosteric Mechanism and Substrate Interaction of the E. coli Hsp70  
Molecular Chaperone, DnaK 

Short Talk VIII: Miray TÜRK, Istanbul Technical University 12:45-13:00 
In Vitro Investigation of the Interactions between Raf Kinases and  
Pro-Survival BAG-1 in Breast Cancer 

Short Talk IX: Sezer AKGÖL, Yeditepe University 13:00-13:15 
Characterization of Plasmodium and Neospora OTU-Like Proteins  
and Development of Novel Inhibitors OTU Inhibitors 

Lunch  13:15-13:45 

Workshop: Next Generation Sequencing in Clinics 13:30-14:20 

Moderator: Levent DOĞANAY, GLAB, Umraniye Teaching and Research Hospital 

Özlem AKGÜN DOĞAN, Umraniye Teaching and Research Hospital 

Nihat Buğra AĞAOĞLU, GLAB, Umraniye Teaching and Research Hospital 

Session VIII: Molecular Medicine  14:30-16:35 

Moderator I: Aslı KUMBASAR Istanbul Technical University 
Moderator II: Şükrü Anıl DOĞAN, Boğaziçi University 

Zhi-Ping LIU, University of Texas Southwestern 14:30-14:55 
Targeting JmjC Histone Lysine Demethylase in Cardiovascular  
Disease and Cancer 



11 

 

Pınar AKÇAKAYA, AstraZeneca 14:55-15:20 
Evaluating in vivo Off-targets of CRISPR-Cas Gene Editing 

Short Talk X: Elif ÇELİK, Sabancı University 15:20-15:35 
Comparison of Different Chimeric Antigen Receptor Designs for  
Retargeting NK-92 Cells Against Tumor Antigens 

Short Talk XI: Sena ŞEN, Istanbul University 15:35-15:50 
Methylation and Expression Levels of GABRB2 Gene in Oral  
Squamous Cell Carcinoma 

Short Talk XII: Gürcan GÜNAYDIN, Hacettepe University 15:50-16:05 
Cancer Associated Fibroblasts Alter Tumor Microenvironment via  
Influencing Macrophage Polarization 

Short Talk XIII: Demet CANSARAN DUMAN, Ankara University 16:05-16:20 
miR-185-5p Response to Usnic Acid Induces Apoptosis in  
Breast Cancer Cell 

Short Talk XIV: Tuğba BAĞCI ÖNDER, Koç University 16:20-16:35 
Epigenetic Vulnerabilities of Therapy Resistant Glioblastoma (GBM) Cells 

Coffee Break  16:35-17:05 

Poster Awards Ceremony  17:05-17:30 

Discussion Panel: Personalized Medicine in Turkey 17:30-18:30 

Moderator: Doğan TAŞKENT, ATABAY Pharmaceuticals Board Member 

Hasan TÜRKEZ, TÜSEB General Secretary 

Levent DOĞANAY, GLAB Coordinator 

Alper İŞERİ, Gen-Era Diagnostics Managing Partner 

Elif ALPÖĞE, Qlear Chemicals Founder and CEO 

Erşen KAVAK, Genomize Founder and CEO 

Session IX: EMBO 2019 Installation Grantees 18:30-19:50 

Moderator I: Umut ŞAHİN, Boğaziçi University 
Moderator II: Batu ERMAN, Sabancı University 

Şükrü Anıl DOĞAN, Boğaziçi University 18:30-18:50 
Perturbed Redox Signaling Exacerbates a Mitochondrial Myopathy 

Serkan KIR, Koç University 18:50-19:10 
Dissecting Tumor-Induced Signalling Pathways Driving Energy Wasting 

Serap AKSU, Koç University 19:10-19:30 
On-Chip Photonic High-Throughput Quantitative Bioanalysis 

Ogün ADEBALİ, Sabancı University 19:30-19:50 
Heterogenous Genome-Wide DNA Repair along with Human Genes 

MBD Assembly  19:50-20:00
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KEYNOTE LECTURE I 

WAFIK EL-DEIRY 

Brown University, Providence, Rhode Island, USA 

Targeting Apoptosis in Cancer Therapy 

In the presentation I will discuss the history of discovery targeting tumor suppression by p53 

and cell death. This includes an exciting story to emerge from my lab over the last 10 years 

involving discovery of ONC201/TIC10 as a TRAIL pathway inducing drug that has entered 

clinical trials for multiple tumor types. The first-in-human study was reported in 2017 and 

showed the orally bioavailable drug was well tolerated and has an efficacy signal in several 

tumor types including prostate cancer, endometrial cancer, among others. Importantly, 

ONC201 has activity in the aggressive DIPG subtype of GBM that has H3 K27M mutation 

and currently there are ongoing trials focused on this tumor. Additionally, several trials are 

looking at the drug in leukemia, lymphoma, myeloma, and neuroendocrine tumors. With 

respect to the activity in DIPG/GBM, in addition to early reports in the literature and at 

meetings, there was a recent Philadelphia Inquirer article that described some patient 

responses (http://www.philly.com/health/brain-cancer-oncoceutics-philadelphia-dopamine-

fda-20181205.html). Current work in the lab is focused on mechanism of action, mechanisms 

of resistance, combinatorial therapeutics, and analysis of promising analogues. The work is 

translational and involves basic science discovery to clinical impact. 
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KEYNOTE LECTURE II 

RICHARD MORIMOTO 
Department of Molecular Biosciences 
Rice Institute for Biomedical Research 
Northwestern University, Evanston, Illinois, USA 

The Heat Shock Response and Protein Quality Control in Aging and 
Neurodegenerative Diseases 

Over the past 150 years, human lifespan has doubled, and with this benefit to humankind is 

the increased risk for age-associated degenerative diseases including cancer, metabolic and 

muscle wasting diseases, dementia and neurodegeneration.  Because aging is linked with 

increased molecular and cellular damage and associated with a decline in the quality control 

machinery, this has led to questions on the basis and timing of molecular failure and whether 

this is programmed or the result of cumulative damage.  To address this, we have used C. 

elegans as a model system to show that the stability of the proteome in different tissues is 

sensed at the organismal level by cell non-autonomous control of the proteostasis network.  

Moreover, expression of neurodegenerative disease associated proteins Abeta, Tau, 

polyglutamine expansions in Huntingtin or Ataxin 1 and SOD1 interferes with proteome 

stability by spatial and functional sequestration of chaperones resulting in a competition 

between aggregate species and the natural clients of chaperones.  This results in a decline 

in the functional properties of the proteome.  The decline of the proteostasis network is 

programmed by epigenetic repression during reproduction by signals from the germline stem 

cells to the somatic tissues resulting in the inhibition of multiple cell stress responses 

including the heat shock response (HSR) and organellar unfolded protein responses.    

Inhibition of the HSR, however, can be reversed either by blocking the germ line signal or by 

overexpression of the jumonji demethylase preventing the repressive H3K27me3 chromatin 

marks at heat shock genes.  These observations reveal that the decline of the HSR and other 

cell stress responses in aging is genetically programmed and provides a basis for age-

associated misfolding and aggregation in neurodegenerative diseases and other protein 

conformational diseases. 
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KEYNOTE LECTURE III 

BERND BUKAU 

Center for Molecular Biology of Heidelberg University (ZMBH) 
and German Cancer Research Center (DKFZ) 

DKFZ-ZMBH Alliance 
Im Neuenheimer Feld 282, D-69120, Heidelberg, Germany 

Co-Translational Folding and Assembly of Newly Synthesized 
Proteins Revealed by Ribosome Profiling 

All processes critical to the correct enzymatic processing, membrane targeting and native 

folding of newly synthesized proteins are coupled to translation. These processes involve a 

range of different molecular chaperones, N-terminal processing enzymes and membrane 

targeting factors, many of which act by direct association with the translating ribosome. How 

these factors are spatially and functionally integrated, and to what extent these processes 

are influenced by translation speed variations is poorly understood. We report the dissection 

of the flux of newly synthesized proteins through the system of co-translationally engaged 

factors at near-codon resolution using ribosome profiling technology. This approach allowed 

us to reveal the precise functional networking of the co-translationally acting chaperones and 

the interplay of these chaperones with the membrane targeting factors. We furthermore show 

that the assembly of oligomeric protein complexes frequently occurs co-translationally, 

involving the engagement of nascent subunits by partner subunits right after the emergence 

of interaction domains at the ribosomal surface. 

References: 

Kramer, G., Shiber, A., Bukau, B. Mechanisms of Co-Translational Maturation of Newly Synthesized 
Proteins. Ann. Rev. Biochem. (2018) doi: 10.1146/annurev-biochem-013118-111717. 

Shiber, A., Döring, K., Friedrich, U., Klann, K., Merker, D., Zedan, M., Tippmann, F., Kramer, G., Bukau, 
B. Co-translational assembly of protein complexes in eukaryotes revealed by ribosome profiling. (2018) 
Nature, 561, 268-272.  

Döring, K., Ahmed, N., Riemer, T., Suresh, H.G., Vainshtein, Y., Habich, M., Riemer, J., Mayer, M.P., 
O'Brien, E.P., Kramer, G., Bukau, B. Profiling Ssb-nascent chain interactions reveals principles of Hsp70-
assisted folding. (2017) Cell 170, 298-311. 

Schibich, D., Gloge, F., Pöhner, I., Björkholm, P., Wade, R.C., von Heijne, G., Bukau, B., Kramer, G. 
Global profiling of SRP interaction with nascent polypeptides. (2016) Nature 536, 219-223. 

Shieh, Y.-W., Minguez, P., Bork, P., Auburger, J.J., Guilbride, D.L., Kramer, G., Bukau, B. Operon 
structure and cotranslational subunit association direct protein assembly in bacteria. (2015) Science 350, 
678-680. 
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KEYNOTE LECTURE IV 

GABRIEL NUÑEZ 

Department of Pathology and Rogel Cancer Center 
University of Michigan, Ann Arbor, Michigan, USA 

Host-Microbiota Interactions in Health and Disease 

The intestinal tract of mammals is colonized by a large number of microorganisms including 

trillions of bacteria that are referred to collectively as the gut microbiota. These indigenous 

microorganisms have co-evolved with the host in a symbiotic relationship. In addition to 

metabolic benefits, symbiotic bacteria provide the host with several functions that promote 

immune homeostasis and protection against pathogen colonization. Our laboratory is using 

Citrobacter rodentium, a mouse pathogen that models human infections by enteropathogenic 

E. coli, to understand the mechanisms by which the microbiota promote clearance of the 

pathogen in the gut.  Bacterial symbionts can also promote disease including inflammatory 

disorders such as Crohn’s disease in genetically susceptible individuals. We will show results 

that demonstrate that particular symbiotic bacteria can accumulate in the intestine and trigger 

Crohn’s disease-like colitis in mice with mutations relevant to the development of 

inflammatory bowel disease.  
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DUYGU UÇAR 

The Jackson Laboratory, Farmington, Connecticut, USA 

Sexual-Dimorphism in Human Immune System Aging 

Sex differences in immune functions and responses contribute to health- and life-span 

disparities between men and women. However, the role of sex on immune system aging is 

not well understood. To fill this gap, we studied peripheral blood mononuclear cells (PBMCs) 

from 194 healthy adults (100 women, 94 men) ranging from 22-93 years old using ATAC-

seq, RNA-seq, and flow cytometry technologies. These data revealed a shared epigenomic 

signature of aging between sexes composed of declines in naïve T cell functions and 

increases in monocyte and cytotoxic cell functions. These changes were greater in 

magnitude in men. Additionally, we uncovered male-specific decreases in 

expression/accessibility of B-cell associated loci. Age-related epigenomic changes were 

more abrupt at two timepoints in the human lifespan. The first timepoint was similar between 

sexes in terms of timing (early forties) and magnitude. In contrast, the latter timepoint was 

earlier (~5 years) and more pronounced in men (mid-sixties versus late-sixties). 

Unexpectedly, differences between men and women PBMCs increased after 65 years of 

age, with men having higher monocyte and pro-inflammatory activity and lower B/T cell 

activity compared to women. Our study uncovered which immune cell functions and 

molecules are differentially affected with age between sexes, including the differences in 

timing and magnitude of changes, therefore providing an invaluable resource for tailoring 

therapies to extend health- and life-span in the clinic. 
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MEHMET SOMEL 

Middle East Technical University, Ankara, Turkey 

The Neolithic Transition in Anatolia: Demographic and Functional 
Consequences 

Ancient genomics has emerged as a powerful tool in the study of past demographic 

dynamics, from migration events to social organisation. Ancient genome data can also be 

used to investigate evolutionary changes of functional impact. I will first present major 

features of ancient genome analyses. I will then describe what we have gleaned from recent 

genomic investigations about the Neolithic Transition, i.e. the transition from mobile foraging 

to sedentary life and food production, that happened around 10,000 years ago in west 

Eurasia. Ancient DNA has illuminated regional social interactions during this period, 

suggesting that societies exchanged extensive knowledge and material, albeit with limited 

gene flow among them. Ancient genomes also reveal intriguing patterns of social 

organisation in these earliest villages. Finally, I will describe our preliminary results on human 

evolution in Anatolia over the last 10,000 years, where we study physiological functions that 

appear to have evolved under positive selection. 
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NURCAN TUNÇBAĞ 

Middle East Technical University, Ankara, Turkey 

Personalized Medicine Guided by Integrative Network Modeling 

With the accumulation of different types of patient-specific big data in biology and medicine, 

and parallel developments in technology, we are in an age of the systems science rather 

than the naïve reductionism. Making sense of these data is a daunting task which created 

opportunities for computational scientists to step in and make big contributions in biology and 

medicine. Beyond the list of molecules from each data type, there is a necessity to consider 

multiple data jointly and to reverse engineer the relationships between these molecules with 

personalized network-based approaches. In my talk, I will introduce the Omics Integrator 

software that solve the prize-collecting Steiner forest problem to integrate a variety of ‘omic’ 

data as input and identify putative underlying molecular pathways. Next, we use Omics 

Integrator to address a critical question for tumor specific therapy: can network-based 

approaches reveal patient specific pathways and targets? A proof of principle of this strategy 

will be presented on a group of Glioblastoma multiforme patients (GBM, the most common 

and aggressive type of malignant human brain tumor). 
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JULIAN LANGER 

Max Planck Institute of Biophysics, Frankfurt, Germany 

Mass Spectrometry in Molecular Biology: From Single Membrane 
Protein Complexes to Proteome Dynamics 

Mass spectrometry can serve as a powerful, complementary tool in a wide range of biological 

applications. Here I will present selected projects for which we developed MS-based 

approaches to identify new subunits in membrane protein complexes, analyze protein 

function and characterize ligand as well as drug binding sites. Further I will showcase how 

we trace specific proteomes and proteome turnover using artificial amino acids and how we 

transferred these techniques from cell culture to animal models. 
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FRANK SOBOTT 

University of Leeds, Leeds, UK 

Mass Spectrometry Approaches to Dynamic Protein Structure: 
From Disorder to Membrane Pores 

Our work focuses on aspects of dynamic and heterogeneous protein conformations and 

assemblies, using an integrated structural approach based on "native" mass spectrometry, 

ion mobility, H/D exchange and surface mapping techniques (e.g. Fast Photochemical 

Oxidation of Proteins) in combination with electron microscopy and other biophysical 

methods.  

Specifically, we are going to show recent results on the detection and characterization of 

conformational dynamics and intrinsic disorder in proteins, including alpha-synuclein. A 

range of folding states, from disordered to compact, are characterized and interpreted using 

conformational footprinting and molecular dynamics approaches. These data link the 

conformational state of the protein with their association into larger oligomers, which are 

believed to be able to form membrane pores. We use detergent micelles, lipid bilayers 

(bicelles) and nanodiscs for both native MS and covalent labelling of exposed parts of the 

protein, and apply these techniques to various different ion channels including the 

mechanosensitive channel of large conductance (MscL). Using covalently attached, charged 

ligands inside the MscL channel, we can mimic the effect of mechanical pressure on the 

surrounding membrane and characterize various opening states using ion mobility-MS, 

electron microscopy, EPR spectroscopy and other biochemical and computational methods, 

in the absence of lipids. We also develop novel MS and EM methods to study membrane 

proteins in SMALPs, amphipols and other lipid nanoparticles. 

Frank Sobott obtained his PhD at the Goethe University in Frankfurt/M (Germany) in 2000 in 

Physical and Theoretical Chemistry. After working with Dame Carol Robinson at Oxford and 

Cambridge, he returned in 2004 to Oxford in order to take up posts in the Structural 

Genomics Consortium, the Centre for Integrative Systems Biology and the Centre for Gene 

Function, and he retains a visiting professorship in the Biochemistry Department there. At 

the end of 2009, he moved to the University of Antwerp in Belgium where he heads the 

Biomolecular & Analytical Mass Spectrometry group and coordinates the Center for 

Proteomics, with the title of Francqui Research Professor (2011-14). Since Feb. 2017, he is 

Chair of Biomolecular Mass Spectrometry at the Astbury Centre, University of Leeds. 

His research focuses on the structural analysis of noncovalently bound, supramolecular 

systems and functional assemblies of biomolecules. The group is developing new methods 

and instrumentation for the analysis of multi-component, heterogeneous and dynamic 

assemblies based on mass spectrometry, ion mobility and associated techniques. The group 

applies these tools in a highly interdisciplinary context to research questions from chemistry, 

biology and medicine. 
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Background/aim: Protein misfolding and aggregation leading to the formation of cell-toxic 

protein oligomers is a central element in the pathogenesis of neurodegenerative diseases, 

such as prion, Parkinson’s and Alzheimer’s diseases.  Here, we describe the characterization 

of native α-synuclein and tau protein conformational ensembles in solution and the de novo 

structure determination of multimeric assemblies of α-synuclein and prion misfolded proteins 

involved in neurodegenerative diseases.  

Materials and methods: Proteins were crosslinked with a panel of short-range and zero-

length crosslinking reagents, digested with trypsin or proteinase K, and the digests were 

analyzed by nano-LC-MS/MS on an Orbitrap Fusion mass spectrometer.  Intra- and inter-

protein crosslinks were used in the crosslinking constraint-guided discrete molecular 

dynamics simulations (CL-DMD).  The topologies of the final assembly were validated with 

long-distance crosslinking, limited proteolysis and surface modification.  Secondary structure 

was examined using top-down ECD-HDX. 

Results: Modeling of the misfolded protein oligomers involved in neurodegenerative 

disease, in contrast to regular protein complexes, is complicated by the fact that the 

misfolding conformational changes and aggregation occur concurrently.  Standard docking 

approaches are not applicable in this case, because the structure of individual subunits in 

the assembly is not known a priori.  Likewise, the misfolding conformational change in the 

monomers is influenced by inter-protein contacts newly formed during aggregation and 

cannot be modeled individually, and traditional all-atom molecular dynamics simulations are 

not feasible for protein systems of this size.  We have therefore used all-atom CL-DMD for 

the de novo structure determination of misfolded multimeric α-synuclein and prion protein 

oligomers.  Obtained structures shed light on the misfolding conformational change, the 

mechanism of cell-toxicity and aggregate propagation.    

Conclusion: Structure determination of neurodegenerative disease-related misfolded 

multimeric protein oligomers by structural proteomics.  

Keywords: structural proteomics, misfolding, synuclein, tau, prion, protein structure  
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A New Molecule Selectively Clears Androgen Receptor from 
Prostate Cancer Cells by Inducing Post-Translational Modifications 

Prostate cancer is driven by aberrant androgen signaling and is among the most common 

types of cancer in men. Proliferation of prostate cancer cells is effectively impeded by next 

generation drugs that either impair testosterone synthesis or block testosterone-androgen 

receptor (AR) interaction. Nevertheless, clinical resistance is a common problem and arises 

from either AR overexpression or mutations that render AR constitutively active. Thus, 

targeted destruction of AR may be a novel and effective therapeutic strategy.  

We report a new molecule that targets AR for proteasomal destruction. This molecule 

induces AR modification by small ubiquitin-like modifier (SUMO), prior to ubiquitination and 

degradation. Ex vivo, this approach selectively initiates prostate cancer cell viability loss by 

inhibiting androgen signaling. Remarkably, androgen insensitive cells, which are the main 

culprit of therapy-resistant prostate cancer, are also vulnarable to this new treatment. In vivo, 

in xenograft models, our treatment is as potent as enzalutamide in impeding tumor growth 

Our work highlights the feasibility of manipulating post-translational modifications by 

pharmaceutical means in order to target oncoproteins for destruction.  
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Proteasome Composition and Stress Response 

Proteasomal system consists of many different types of molecules. 20S particle is the core 

unit including alpha and beta subunits.  While beta subunits are responsible for catalytic 

activity, alpha subunits are responsible for regulator binding. Degradation by 20S 

proteasome is known to be ubiquitin and ATP independent. Following binding of 19S 

particles on alpha subunits, 26S proteasome and 30S proteasomes are formed. Contrary to 

20S proteasome, these types of proteasomes need ubiquitin and ATP for degradation. 

Immunoproteasome is another type, which is formed following binding of 11S regulators on 

alpha subunits.  

The functions of all above mentioned proteasome types are different from each other’s.  20S 

core proteasome degrades oxidatively modified proteins, 26S proteasome degrades mainly 

signaling molecules and regulates many pathways, immunoproteasome produces 

polypeptides that are presented by MHC-I molecules.   

The expression and formation of different types of proteasomes are dependent on the stress 

conditions. On the other hand, correct assembly of proteasome is provided by the 

involvement of chaperones. We have found that HSP70 is the main chaperone for the 

association and dissociation of 26S protesome. Besides HSP70, there are many other 

proteasome-related chaperone systems. Investigation of mechanisms for the assembly of 

this huge protease machinery is crucial to highlight the process of proteasomal degradation 

in different stress conditions. 
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Mitotic Spindle Assembly in Diverse Cells 

P. Wadsworth, L. Fritz-Laylin, E. Nolton 

Chromosome segregation during mitosis requires the formation of a mitotic spindle, a 

microtubule-based structure.  In mammalian cells, spindle microtubules are nucleated at 

centrosomes, and at chromosomes and kinetochores in a Ran-GTP-dependent manner.  

Microtubule formation from pre-existing microtubules, microtubule branching, also 

contributes to spindle formation.  Numerous motor and non-motor microtubule associated 

proteins are critical regulators of spindle formation. However despite the wealth of knowledge 

of microtubule formation in mammalian cells, these cells use their microtubule arrays for both 

interphase and mitotic functions.  In contrast, the amoeba-flagellate, Naegleria gruberi, has 

two distinct microtubule cytoskeletons, one for mitosis and another for interphase functions.  

Mitotic tubulin in Naegleria has diverged from tubulins used for interphase.  We are using 

microscopy to determine the structure of this unusual mitotic spindle and generating new 

tools to identify the component parts.  This system provides a means to expand our view of 

mitotic mechanisms and understand how the microtubule network has become specialized 

for mitosis and interphase functions. 
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Precision Medicine to Treat Fatty Liver Disease 

Fatty liver disease is a spectrum of conditions ranging from simple fat accumulation to liver 

cirrhosis and cancer.  Due to the obesity epidemics fatty liver disease is emerging as the 

most common problem in Internal Medicine. Genome wide association studies have shed 

light into the genetic background increasing the susceptibility of disease. In this lecture 

lessons learned from human molecular genetics of fatty liver will range from discovery of 

PNPLA3 I148M, the most robust common variation increasing the risk of fatty liver disease, 

to exploiting this sequence variation as a therapeutic target to treat fatty liver. 

Conflict of interest statement: SR was consultant in the last 3 years for AstraZeneca, 

AMGEN, Sanofi, Celgene, CAMP4, Medacorp, Pfizer, Akcea Therapeutics, Foresite Labs 

and Ionis.  He has received research grants from AstraZeneca, AMGEN and Sanofi. 
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Brown Fat Composition and Function Regulating Systemic 
Metabolism 

The adipose tissue organ is generally perceived to function as a buffer for lipids in times of 

excess calorie intake. Work in recent years however has demonstrated that adipose tissue 

also functions as an endocrine organ, which regulates systemic metabolism through cross 

talk with other organs. Furthermore, it is nowadays accepted that adipose tissue is a 

heterogeneous organ comprised of different cells with varying morphologies and 

functionalities. The main heterogeneity, which also accounts for 70% of the cells within 

adipose tissue, resides in the stromal vascular fraction, which encompasses not only 

adipocyte precursors, but also immune and other regulatory cell types. Recent work by us 

utilized a single cell sequencing approach to deconvolute this complexity and identified a 

new cell type, which is an important regulator of adipose tissue growth through paracrine 

mechanisms. This unexpected finding demonstrates that tissue heterogeneity often 

precludes the identification of cell subpopulations with distinct functions using a bulk 

approach.  

The other adipose tissue fraction, which consists mainly of the mature adipocytes, 

characterized by high lipid content and a unique morphology, is believed to be the main 

functional component within adipose tissue. In humans (with the exception of early 

development and the postnatal phase), this fraction was thought to be comprised exclusively 

of white adipocytes, which can store excess lipids in a unilocular lipid droplet. Nowadays it 

is however accepted that also brown, brite or beige adipocyte can be found in predominantly 

white adipose tissue depots. 

We have used single cell analysis of mature adipocytes from different anatomical locations 

in mice to study in an unbiased manner the composition of the mature adipocyte fraction and 

identify subpopulations with distinct functionality both in the white as well as in the brown/brite 

mature adipocyte fraction. We were able to show that even under basal condition, different 

populations of brown-like adipocytes exist, with different functionalities. This adipose tissue 

heterogeneity impacts on the function of the tissue and contributes to the control of systemic 

metabolism.  
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Generation of Neuronal Diversity in the Olfactory System 

Ecem Çayıroğlu, İbrahim İhsan Taşkıran, Emre Kanacı, and Arzu Çelik Fuss* 

Sensory neuron diversification is a fundamental mechanism during neurogenesis and results 

in the generation of a large number of olfactory receptor neuron (ORN) classes in the 

olfactory system. Each ORN class is tuned to a specific odor, expresses a specific odorant 

receptor and connects to a specific region in the antennal lobe in flies. In Drosophila, ORNs 

are housed in sensory hairs called sensilla located in two olfactory organs, the antenna and 

the maxillary palp. Each sensillum contains 1-4 ORNs. After initial patterning, sensilla 

subtype diversification and the expression of particular OR genes depends on a regulatory 

code that is governed largely by transcription factors. Our studies focus on the function of a 

transcription factor gene family, Iroquois complex (IroC), in ORN specification. The Iro family 

includes three highly conserved genes, namely araucan (ara), caupolican (caup), and mirror 

(mirr). We show that IroC genes are expressed in ORNs in the antenna and the maxillary 

palp using Gla4 lines as well as fluorescently-tagged iroC proteins. We used a genome-wide 

transcriptome analysis approach to identify iroC targets and performed RNASeq analysis on 

antenna and maxillary palps using iroC triple mutant flies. Furthermore, lineage-tracing 

analysis using mosaic analysis with a repressible marker (MARCM) revealed an early role 

for iroC in generating the sensory lineage. Thus, our analyses show that Iro proteins are 

directly involved in sensory neuron diversification in the olfactory system of Drosophila. 

Keywords: olfactory receptor gene expression, Drosophila melanogaster, IroC, 

CRISPR/Cas, RNASeq  
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Chromatin Dynamics in Lineage Decisions 

Embryonic stem cells (ESCs) are pluripotent cells that can form all cell types of the 

developing embryo. During early embryonic development, they lose their pluripotency status 

and differentiate into more specialized cells. This differentiation process is guided through a 

gene expression program that is regulated precisely and in a timely manner. Elucidating the 

exact differentiation mechanism for ESCs is important for both basic and medical sciences. 

ESC differentiation bears significant reverse similarity to reprogramming of mature cell types 

(induced pluripotent stem (iPS) cell formation). Many factors that play a role in ESC 

differentiation were also found to be involved in the iPS formation. Additionally, 

tumorigenesis and ESC differentiation show mechanistic parallels. Therefore, understanding 

how ESCs form mature cell types might hold critical value in both reprogramming and cancer 

research.  

ESC lineage commitment into mesoderm, endoderm and neuroectoderm is one of the 

earliest cell fate decisions in development. We hypothesized that the loss of pluripotency and 

epigenetic factors play significant roles. We investigated the role of epigenetic factors in ESC 

commitment into mesodermal and endodermal fate. We identified Arid4b protein as an 

essential factor in both mesoderm and endoderm lineage commitment. Arid4b is in the Sin3a 

corepressor complex along with histone deacetylases. We found a significant increase in the 

H3K27 acetylation (Ac) level in a subset of global targets in endoderm directed arid4b∆ cells. 

Transcription factor (TF) binding motif analysis in H3K27Ac elevated regions led to the 

identification of candidate TFs that might work with Arid4b. Through expression and 

interaction analyses, we investigated a possible physical interaction between Arid4b and 

these candidate TFs.   
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The Mechanism of CaMKII Regulation: From Fertilization to 
Encoding Long-Term Memory 

Ca2+-calmodulin dependent protein kinase II (CaMKII) is a crucial oligomeric enzyme in 

neuronal and cardiac signaling, fertilization and immunity. Work in the Stratton lab is focused 

on understanding the role of this fascinating enzyme in different tissues. We have used RNA 

sequencing to determine which transcripts are present and we are characterizing these 

different variants in terms of their activation profiles. To facilitate our studies in cells, we have 

developed a novel, substrate-based, genetically-encoded sensor for CaMKII activity, 

FRESCA (FRET-based Sensor for CaMKII Activity), which has allowed us to monitor CaMKII 

activity in live cells under various conditions. We hope that by gaining an understanding of 

CaMKII in vitro and in cells, we will be able to better understand medical conditions in which 

it is implicated, such as memory deficiencies and infertility.  
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To Fold or to Aggregate? Internal and External Factors Governing 
the Stability of an Amyloidogenic Protein 

The relationship between the three-dimensional structure of a protein and is biological 

activity is well established. Protein folding is, however, rather complex process and can be 

affected by number of factors, which may convert physiologically vital molecule to inactive or 

even pathological. This Dr. Jekyll / Mr. Hyde interplay can be observed for many proteins. 

One of them is human cystatin C (hCC). Physiologically, it is an important inhibitor of cysteine 

proteases and modulator of many physiological and pathological states[1]. Native hCC, 

present at particularly high concentrations in cerebrospinal fluid (CSF) was shown to possess 

both neurodegenerative and neuroprotective propensities[2]. Its L68Q variant is associated 

with a hereditary form of cerebral amyloid angiopathy (Icelandic type) and the wild type 

protein was shown to modulate the oligomerization and toxicity of amyloid-β peptide, as well 

as to be involved in the response to oxidative stress of neuronal cells. These activities of 

cystatin C directed our interests towards studying the factors that could modulate its 

oligomerization state and ligand binding properties in more detail.  

The dimerization and oligomerization processes of hCC were associated with the domain 

swapping phenomenon[3]. This process takes place either spontaneously, like for 

amyloidogenic mutant L68Q hCC, or may be induced by external factors like heat, pH change 

or presence of small amounts of denaturants. We have expanded this list by studies of the 

influence of redox-active metal ions like copper, or biological membrane mimetics reported 

recently as vital players in the proteins’ aggregation processes.   

We have proved that, in the case of hCC, initial unfolding, necessary for the subsequent 

domain swapping is strongly dependent on the intramolecular factors like the sequence of 

the loop L1, connecting two parts of the protein directly involved in the domain swapping and 

can be used to modulate this process[4]. This protein part has also high propensity to induce 

protein self-association by forming so called “steric zipper” motif[5]. Another internal factor 

strongly affecting conformational stability of hCC is the network of hydrophobic interaction 

centered around leucine in position 68. Its modification in most cases leads to strong 

destabilization of the protein.   

In the presentation, the impact of a studied intra- and intermolecular factors on the 

conformational stability of hCC and their ability to induce proteins’ aggregation will be 

discussed. Better knowledge of the mechanism and factors affecting conformational stability 

of an amyloidogenic protein might be beneficial in better understanding and prevention of 

pathological processes arising from its aberrant folding. 

Acknowledgements: Work partially supported by National Science Centre NCN OPUS 11 

grant UMO-2016/21/B/NZ1/02823. 
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Allosteric Mechanism and Substrate Interaction of the E. coli Hsp70 
Molecular Chaperone, DnaK 

Clerico EM, Meng W, Pozhidaeva A, Jansen R, Saini S and Gierasch LM 

In the cell a vast number of proteins are unable to attain their functional three-dimensional 

conformation, translocate into cellular compartments, or avoid aggregation without the aid of 

molecular chaperones. Hsp70s are central players in the cellular network of chaperones. 

The members of the Hsp70 chaperone family perform their numerous cellular functions by 

binding with selective promiscuity to regions of their client proteins that are only exposed 

when the client is unfolded, either fully or partially, or visits a conformational state that 

exposes the binding region in a regulated manner. Extensive research on DnaK (the E. coli 

Hsp70) has demonstrated that ATP binding to the N-terminal nucleotide-binding domain 

(NBD) alters the substrate affinity of the C-terminal substrate-binding domain (SBD), and 

conversely, substrate binding enhances ATP hydrolysis. The underlying allosteric 

mechanism of DnaK relies on ATP-triggered docking of the NBD and SBD onto each other 

creating an interdomain interface, whereas ATP hydrolysis (and substrate binding) cause the 

undocking of the NBD and SBD. In the undocked state, an interface is present between the 

subdomains of the SBD and the bound substrate. Detailed study of the allosteric mechanism 

of DnaK has revealed the presence of an intermediate, allosterically active state where forces 

pulling towards interdomain domain docking compete with intradomain interfaces in the SBD. 

Thus the chaperone activity of DnaK results from the fine tuning of these allosterically “active” 

inter and intra domain interfaces. The key to Hsp70 functions is that the nucleotide-

dependent substrate binding is transient. To date, substrate interaction has been studied 

using short peptides as model substrates, but the mechanism of Hsp70 interaction with full-

length substrates, which sample multiple conformations and display many potential DnaK 

binding sites, remains poorly understood. We are investigating the interaction of the DnaK 

with a full-length substrate, the precursor form of alkaline phosphatase (proPhoA), a 

periplasmic E. coli protein. ProPhoA has been shown to be monomeric and stably unfolded 

under reducing conditions or when the Cys residues are mutated; additionally, proPhoA 

contains five unique sequences that were found to interact with DnaK in vitro. The use of 

ProPhoA and its individual DnaK-binding motifs, presented to the chaperone as peptides, 

allowed us to characterize: 1) the interaction of a full-length substrate with DnaK and the 

impact of chaperone binding on the client; 2) the structural details of the interaction between 

DnaK and the individual DnaK-interacting ProPhoA sequences; 3) the basis of binding site 

selection on a full-length substrate.   
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Targeting JmjC Histone Lysine Demethylase in Cardiovascular 
Disease and Cancer 

Left ventricular hypertrophy (LVH) and myocardial fibrosis are part of pathological cardiac 

remodeling process and major risk factors for cardiovascular morbidity and mortality. 

Pathological cardiac remodeling engages transcriptional programs including reactivation of 

canonical fetal genes and those inducing fibrosis. Histone lysine demethylases (KDMs) are 

emerging regulators of transcriptional reprogramming in cancer, though their potential role 

in abnormal heart growth and fibrosis remains little understood. We recently identified a role 

for KDM3A, a H3K9me2 demethylase, in LVH and myocardial fibrosis in pressure-

overloaded mouse heart. We show that KDM3A promotes LVH and fibrosis in response to 

pressure-overload. Cardiomyocyte KDM3A activates Timp1 with pro-fibrotic activity.  By 

contrast, a pan-KDM inhibitor, JIB-04, suppresses pressure overload-induced LVH and 

fibrosis. JIB-04 inhibits KDM3A and suppresses the transcription of fibrotic genes that 

overlap with genes downregulated in Kdm3a-KO mice versus WT controls. Our study 

provides genetic and biochemical evidence for a pro-hypertrophic function of KDM3A and 

proof-of principle for pharmacological targeting of KDMs as an effective strategy to counter 

LVH and pathological fibrosis. 

Since pathological cardiac remodeling and cancer share a common epigenetic regulatory 

mechanism, we tested KDM inhibitors developed in our lab on their efficacy in castration 

resistant prostate cancer (CRPC). We show that KDM4B have a role in promoting castration-

resistant as a novel splicing factor and KDM4B inhibitor B3 can suppress the development 

of CRPC. 
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Evaluating in vivo Off-targets of CRISPR-Cas Gene Editing 

CRISPR-Cas genome-editing nucleases hold substantial promise for human therapeutics. 

One major concern with use of CRISPR-mediated gene editing for clinical applications is off-

target activity, which can cause genomic instability and disruption of normal gene function. 

Here we describe Verification of In Vivo Off-targets (VIVO), a highly sensitive strategy that 

can robustly identify genome-wide CRISPR-Cas nuclease off-target effects in vivo. Using 

VIVO and a guide RNA deliberately designed to be promiscuous, we show that CRISPR-

Cas nucleases can induce substantial off-target mutations in mice livers. More importantly, 

we used VIVO to show that appropriately designed gRNAs can direct efficient in vivo editing 

in mice livers with no detectable off-target mutations. Furthermore, we compare VIVO with a 

novel in situ off-target detection tool, DISCOVER-seq.  

Our approach provides a general strategy for defining and quantifying gene-editing nuclease 

off-target effects in vivo. We expect our findings will accelerate the advancement of research 

and methods that will lead to development of genome editing therapeutics.  

  



38 

 

 

ŞÜKRÜ ANIL DOĞAN 

Boğaziçi University, Istanbul, Turkey 

Perturbed Redox Signaling Exacerbates a Mitochondrial Myopathy 

Şükrü Anıl Doğan1,2,*, Carlo Viscomi1 and Massimo Zeviani1 
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2 Boğaziçi University, Istanbul, Turkey 

*Correspondence: anil.dogan@boun.edu.tr 

Background/aim: Alternative oxidases (AOXs) bypass respiratory complexes III and IV by 

transferring electrons from coenzyme Q directly to oxygen. They have therefore been 

proposed as a potential therapeutic tool for mitochondrial diseases. 

Materials and methods: We crossed the severely myopathic skeletal muscle-specific 

COX15 knockout (KO) mouse with an AOX-transgenic mouse. 

Results: Surprisingly, the double KO-AOX mutants had decreased lifespan and a substantial 

worsening of the myopathy compared with KO alone. Decreased reactive oxygen species 

(ROS) production in KO-AOX versus KO mice led to impaired AMPK/PGC-1a signaling and 

PAX7/MYOD-dependent muscle regeneration, blunting compensatory responses. 

Importantly, the antioxidant N-acetylcysteine had a similar effect, decreasing the lifespan of 

KO mice. 

Conclusion: Our findings have major implications for understanding pathogenic 

mechanisms in mitochondrial diseases and for the design of therapies, highlighting the 

benefits of ROS signaling and the potential hazards of antioxidant treatment. 

Keywords: Mitochondria, Redox signaling, myopathy 

Acknowledgement: This work was supported by MRC-QQR Grant 2015-2020 (M.Z.), ERC 

Advanced Grants ERC FP7-322424 (M.Z.) and NRJ-Institut de France (M.Z.). S.A.D. was 

supported by an EMBO Long-Term Fellowship (ALTF 856-2014) and EU 

(LTFCOFUND2013, GA-2013-609409).  



39 

 

 

SERKAN KIR 

Koç University, Istanbul, Turkey 

Dissecting Tumour-induced Signalling Pathways Driving Energy 
Wasting 

Nearly half of all cancer patients suffer from cachexia, a wasting syndrome associated with 

elevated energy expenditure and the loss of adipose and skeletal muscle tissues. With no 

effective therapy against it, cancer cachexia has remained a devastating problem that 

reduces quality of life and limits therapy. Research in my laboratory aims to dissect the 

molecular mechanisms behind tumour signalling to adipose and muscle tissues and identify 

novel molecular targets for anti-cachexia therapy. Our work demonstrated that the tumour-

derived factor Parathyroid hormone-related protein (PTHrP) triggers the browning of white 

fat tissue and promotes protein catabolism in skeletal muscle. Circulating PTHrP correlates 

with a greater degree of cachexia in cancer patients and the neutralization of this factor in 

tumour-bearing mice blocks adipose tissue browning and energy wasting while preserving 

muscle mass and strength. Recently, we have also discovered that novel circulating 

hormonal factors that induce atrophy in cultured muscle cells exist. These factors appear to 

mediate a unique NFkB signalling to target muscle tissue. We continue addressing the 

importance of PTHrP and other signalling pathways in the aetiology of cancer cachexia with 

the overarching goal of studying therapeutic blockade of these pathways, which may prevent 

wasting in cancer patients. 
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On-Chip Photonic High-Throughput Quantitative Bioanalysis 

Plasmonics enables us to detect biological molecules even in extremely minute amounts 

using subwavelength light confinement and enhancement near metallic surfaces. Coupled 

with microfluidics, these detection techniques can lead to powerful methods to quantify 

molecules in situ and in real time. In this talk I will first present a plasmonic perfect absorber 

that improves the capabilities of conventional vibrational spectroscopy to unprecedented 

levels. Secondly, I will introduce a novel optofluidic platform to quantify the secretion of cell 

signaling molecules in a high-throughput manner using the case of single immune cells as 

an example. These microfluidic devices are based on membrane valve technology and thus 

are fully automated and allow measurements in parallel. The quantitative understanding of 

biological cell signalling using novel materials is fastly integrating in immunology, which 

provides competent approaches for accurate modelling of immune functions. 
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Heterogenous Genome-Wide DNA Repair along with Human Genes 

Nucleotide excision repair is the primary mechanism to remove bulky DNA adducts in a wide 

spectrum of organisms including all animals. Genome-wide repair distribution revealed with 

excision repair sequencing (XR-seq) is heterogeneous throughout the genome. This uneven 

repair is not the result of uneven damage, which is inferred by another method, Damage-

seq. UV-induced damage is homogenous at a large scale, therefore repair heterogeneity is 

caused by uneven rates of repair in the genome. In this work, we investigated the genomic 

factors affecting the differential rates of nucleotide excision repair having two sub pathways: 

(i) transcription-coupled repair (TCR) and (ii) global repair (GR). TCR is only active on the 

transcribed strand of the genes transcribed by RNA polymerase II. The correlation between 

transcription and TCR results in the factors directly affecting repair such as gene expression, 

circadian clock, chromatin state, etc. On the other hand, being active in both transcribed and 

non-transcribed strands, in genic and intergenic regions, global repair, is not directly affected 

by transcription. However, we show that global repair is also affected by epigenetic factors, 

such that epigenetic architecture of a genome can accurately predict whether a region is 

efficiently or poorly repaired. Moreover, we also found that exons and introns are repaired 

differentially by GR, which contributes to our understanding of uneven mutational distribution 

between exons and introns. 
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Around 400 million people in the world, 7 million people in Turkey, are affected by rare life-

threatening diseases. The process leading to diagnosis in this group of patients is often long-

term, challenging for both patients and clinicians. In this process, patients are often subjected 

to temporary treatment and have difficulty in accessing effective treatment, care and support 

services. Accurate and timely diagnosis stands out as the first step in improving the care of 

patients affected by rare diseases, and helps to ensure patient treatment and follow-up 

appropriately and to reduce unnecessary care and examination costs. 

Cancer is the most common genetic disease. The global cancer burden in 2018 is estimated 

to be 18.1 million new cases and 9.6 million deaths in the world while 163500 new cases 

and 77000 deaths in Turkey. Inherited genetic mutations play a major role in about 5 to 10 

percent of all cancers. The results obtained from the germline molecular genetic tests of 

cancer patients are also important for their family members whose risks are elevated to have 

the same genetic change. Genetic diagnosis of cancer patients has great importance in 

determining treatment (ex. selecting chemotherapeutic agent) and prevention (ex. 

prophylactic surgery) methods.  

With the introduction and availability of new generation sequencing technologies in the field 

of molecular diagnosis in routine patient care, it is possible to elucidate the etiology in more 

patients. Identification of phenotype by comprehensive clinical evaluation, taking a detailed 

family history, selection of suitable test type are the major factors for reaching the right 

diagnosis. However, bioinformatics analysis of multiple variants obtained after NGS and 

correct matching with phenotype by clinician-researcher joint work constitutes another 

important pillar of the path to correct diagnosis. 

The aim of this workshop is to discuss the algorithms, challenges and solutions to be followed 

in the diagnosis of cancer and rare disease, and thus to transfer clinical genetic perspective 

to improve communication between molecular biologists and clinicians.  
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Rector of Izmir Institute of Technology, Izmir, Turkey 

Geçmişten Geleceğe Üniversiteler ve Bilgi Üretiminin Önemi 

11 Aralık 1977 tarihinde doğdu. 1998 yılında Dicle Üniversitesi, Eğitim Fakültesi, Biyoloji Öğretmenliği 

Bölümü’nden mezun oldu. Yüksek Lisans derecesini 2002 ve Doktora derecesini 2006 yılında ODTÜ’den aldı. 

2007-2015 yılları arasında İzmir Yüksek Teknoloji Enstitüsü’nde öğretim üyesi olarak çalıştı. 

Bilim, teknoloji, diplomasi konulu ulusal ve uluslararası toplantı/ kongre/ forumlarda (ABD, Brezilya, Çin, Pakistan, 

İsveç, Azerbaycan, İsviçre, İsrail, Almanya, Şili, Sudan, Yunanistan, Makedonya, Tayland, Bosna Hersek, Sri 

Lanka, Hollanda, Rusya, Malezya, Güney Afrika, vb.) 200’ün üzerinde konferans verdi. Birleşmiş Milletler, Avrupa 

Parlamentosu, Dünya Bilim Forumu, Bakü Forumu, Dünya Ekonomik Forumu, Dünya Yaşam Bilimleri Forumu, 

Bilim Diplomasisi, Bilim Liderliği gibi çok önemli toplantılara davet edildi ve konferanslar verdi. 

Prof. Dr. Yusuf Baran’ın çeşitli kurumlar tarafından desteklenen 40 civarı bilimsel araştırma projesi, 350’nin 

üzerinde yayınlanmış bilimsel makalesi, ulusal ve uluslararası kongrelerde sunulmuş bildirisi ve bir adet kitabı 

bulunmaktadır. Dr. Baran’ın 100’ün üzerinde ulusal ve uluslararası kurumlar tarafından verilmiş ödülü 

bulunmaktadır. 

Bu ödüllerden bazıları; 

2013 Yılında, Dünya Ekonomik Forumu’nun her yıl tüm dünyadan "akademik mükemmeliyet, topluma hizmet ve 

bilim ile dünyayı değiştirme potansiyeli" bulunan 40 yaşın altındaki 40 lider genç bilim insanına verdiği “Yılın Genç 

Bilim İnsanı Ödülü”, 

2014 yılında Uluslararası Genç Liderler ve Girişimciler Organizasyonu’ndan “Bilimsel Önderlik Alanında 

Türkiye’nin en Başarılı İnsanı Ödülü”, 

2015 yılında, Dünya Bilimler Akademisi’nin tüm dünyadan seçtiği 40 yaş altı 25 genç bilim insanına verilen “Genç 

Üyelik Onuru”, 

2016 yılında, Dünya Bilimler Akademisi ve Amerika Bilimin İlerletilmesi Organizasyonu’nun tüm dünyadan seçtiği 

30 kişiden biri olarak “Bilim ve Diplomasi Programına Seçilim Onuru”, 

2017 Yılında Türk Eczacılık Akademisi’nden, 2016 yılında Deneysel Hematoloji Derneği’nden, 2013 Yılında Bilim 

Kahramanları Derneği’nden ve 2010 yılında Türkiye Bilimler Akademisi’nden “Yılın Üstün Başarılı Genç Bilim 

İnsanı Ödülü”nü almıştır. 

Dr Baran, 2007 yılında doktora tezi ile “Yılın Tezi Ödülü”nü almıştır. 

Son olarak ise, 2018 yılında, Amerika Bilimin İlerletilmesi Organizasyonu’nun tüm dünyadan seçtiği 28 kişiden biri 

olarak “Bilim Diplomasisi ve Liderlik Çalıştayı”na seçilmiştir. 

Prof. Dr. Yusuf Baran, 

2010-2015 Yılları arasında TUBİTAK Danışma Kurulu Üyeliği 

Dünya Bilimler Akademisi Genç Üyeler Ağı Yönetim Kurulu Üyeliği (2016 - ); 

Küresel Genç Akademi, Yönetim Kurulu Üyeliği (2014-2017); 

Birleşmiş Milletler’in gelişme ilkelerini gerçekleştirmek üzere kurulan Gelişen Ülkeler Mühendislik ve Teknoloji 

Akademisi kurucu üyeliği (2016 - ); 

Dünya Genç Bilim İnsanları Organizasyonu üyeliği (2015 - ); 

Dünya Ekonomik Forumu, Yılın Genç Bilim İnsanı Programı Üyeliği (2013 - ); 

 “Türkiye Akademik ve Bilimsel İşbirliği Programı”’nın danışma kurulu üyesi gibi birçok farklı görevi de 

yürütmektedir. 

Prof. Dr. Yusuf Baran’ın çalışma alanları kanser moleküler biyolojisi, ve bilim ve teknoloji politikaları ve bilim 

diplomasisi üzerine yoğunlaşmaktadır. 

Prof. Dr. Yusuf Baran, 20 Kasım 2018 tarihi itibariyle İYTE’de Rektörlük görevini ve İzmir Teknoloji Geliştirme 

Bölgesi Yönetim Kurulu Başkanlığını yürütmektedir.  
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MBD 2019 PhD Award 

Intercepting the Lipid-Induced Integrated Stress Response Reduces 
Atherosclerosis 

Umut İnci ONAT1,* 

1 Bilkent University, Ankara, Turkey 

*Correspondence: incisimsek@bilkent.edu.tr 

Abstract 

Chronic metabolic inflammation as a result of metabolic overload in organelles such as 

endoplasmic reticulum and mitochondria that controls and provides cellular homeostasis is 

the major cause of metabolic disorders such as typeII diabetes, obesity and atherosclerosis. 

Endoplasmic reticulum is an organelle that controls the critical arms of cellular metabolism 

such as lipid biosynthesis, protein maturation and calcium storage, which maintains the 

cellular homeostasis by a conserved stress response pathway called unfolded protein 

response. In response to diverse environmental stimuli that disrupts the cellular 

homeostasis, UPR is activated as a pro-survival mechanism to re-gain cellular functions. 

However, in cases of prolonged ER stress, UPR drag cells to promote inflammation and 

apoptosis. Activated UPR, increased inflammation and necrosis are the markers that are 

activated in atherosclerosis, which connects ER to the metabolic disease. PERK- eIF2α 

signaling as a common player in UPR and complex response pathway called integrated 

stress response (ISR), can be speculated as activators of atherosclerosis. To interfere with 

these metabolic pathways, I took advantage of three small molecule inhibitors that were 

discovered as a result of need to inhibit these pathways. I also used chemical genetics 

method, which uses ASKA (ATP analog sensitive kinase allele) technology. By this way, I 

had a chance to interfere with ISR signaling through multiple levels of the pathway. I also 

used these technologies to study the role of lipid induced ISR in inflammation, inflammasome 

activation and atherosclerosis, particularly the role of PERK-eIF2α pathway. I discovered 

that under lipid induced ER stress conditions, PERK-ATF4 signaling pathway induces 

mitochondrial protease LONP1, which degrades Putative Induced Kinase 1(PINK1) and 

blocks PINK1/Parkin pathway of mitophagy, in turn causes an increase in mitochondrial ROS 

production, pro-inflammatory cytokine secretion such as IL-1 β and inflammasome activation 

in mouse and human macrophages. I also discovered that these effects of inhibitors are not 

restricted to in vitro studies but also hyperlipidemia induced inflammasome activation and 

consequently atherosclerosis was decreased by their administration to hypercholesterolemic 

Apoe-/- mice.  

The results of this study revealed that in long term studies for the prevention of human 

atherosclerosis as evident by human cell culture experiments, intercepting ISR signaling can 

be used as a therapeutic approach, at least to slow down the progression of atherosclerosis 

in humans. In recent years, there are attempts to find a therapy for atherosclerosis, evident 

by studies such as CANTOS trial (neutralizing IL-1β), or Anakinra (IL-1R antagonist), in 

which the effect of reduction in atherosclerosis is overshadowed by impaired inflammatory 

responses against infections. The findings of those studies suggest that finding a strategy to 

block IL-1β pathway indirectly via relieving organelle stress induced by dietary fats might be 

more beneficial for atherosclerotic patients without undesired immune system incapability.   
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Short Talk I 

Modelling Plus-End-Directed Dyneins  

Mert GUR1,*, Sinan CAN2,+, Samuel LACEY3,+, Andrew P. CARTER3, Ahmet YILDIZ2,4 

1 Department of Mechanical Engineering, Istanbul Technical University, Istanbul, Turkey 

2 Physics Department, University of California Berkeley, Berkeley, CA, USA 

3 Medical Research Council Laboratory of Molecular Biology, Cambridge, UK 

4 Department of Molecular and Cellular Biology, University of California Berkeley, Berkeley, CA, USA 

*Correspondence: gurme@itu.edu.tr 

Abstract 

Background/aim: The complexity of eukaryotic cells requires intracellular organization, 

coordination, and locomotion. Cells utilize ATP-driven molecular motors transporting 

intracellular components unidirectionally along cytoskeletal tracks. Dyneins are a family of 

AAA+ motors responsible for nearly all motility and force generation functions towards the 

minus-end of microtubules. Because of their central roles in intracellular transport, cell 

division, and cilia; defects in dynein motility are linked to developmental and 

neurodegenerative disorders. Cytoplasmic dynein is composed of two identical dynein heavy 

chains (DHCs) and several smaller associated polypeptides. DHC contains a C-terminal 

motor domain (head) and an N-terminal tail domain. The head comprises a ring of six AAA 

modules. Four extensions emerge from the ring; linker, stalk, buttress, and C-terminal 

domain. Experimental studies on S. cerevisiae dynein motility presented the first models of 

its stepping, processivity, force generation and the catalytic cycle. Until recently, the atomic 

details of how dynein performs unidirectional motility remained unknown. With our recent 

publication, it was shown that directionality of dynein is controlled by the angle and length of 

its stalk. Thus, addressing a long open question in the literature. 

Materials and methods: In order to understand the mechanism of dynein’s directionality, 

we engineered a plus-end-directed dynein using single molecule assays, molecular 

dynamics simulations and cryo-electron microscopy. This presentation focuses on the 

modeling part of this joint work while describing how our experimental data are guiding our 

computational findings and vice versa.  

Results: Upon changing the length and angle of the stalk, we successfully reversed the 

motility from the microtubule minus-end towards the microtubule plus-end. Our Molecular 

Dynamics simulations data suggest that altering the direction of the priming stroke generated 

by dynein’s linker relative to microtubule is key to reversing the dynein direction along 

microtubules.  

Conclusion: Directionality of dynein is controlled by the angle and length of its stalk. 

Keywords: Dyneins, Molecular Dynamics Simulations, Protein Engineering 

Acknowledgement: Mert Gur gratefully acknowledge the support of TÜBİTAK (215Z398) 

and İTÜ BAP (38777). 
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Short Talk II 

Relationship between TP53 and CHRNA5 in Breast Cancer 

Ayse Gokce KESKUS1, Said TIRYAKI1, Özlen KONU1,* 

1 Bilkent University, Ankara, Turkey 

*Correspondence: konu@fen.bilkent.edu.tr 

Abstract 

Background/aim: Cholinergic receptor nicotinic alpha 5 (CHRNA5) is a ligand gated ion 

channel. The antiproliferative role of CHRNA5 depletion in lung and gastric cancers was 

shown initially. Our group have previously demonstrated CHRNA5 depletion by an siRNA 

(si-CHRNA5) leads to cell cycle arrest as well as repressed DNA damage response and 

increased drug sensitivity in breast cancer. We have also shown that CHRNA5 depletion 

results in increased expressions of the TP53 signalling pathway genes (Cingir-Koker et al., 

2018). In the present study, we aimed to further elucidate the relationship between TP53 and 

CHRNA5 using bioinformatics and combinatorial siRNA approaches.  

Materials and methods: TP53 target gene expression profiles were compared between 

MCF7 cells treated with si-CHRNA5 or TP53-inducers using multivariate statistics. In 

addition, the significance and direction of correlation of expression between the CHRNA5 

and TP53 target genes were investigated using METABRIC and TCGA breast cancer 

datasets.  

Moreover, an siRNA against TP53 (si-TP53) in the presence or absence of si-CHRNA5 were 

applied to MCF7 cells before performing MTT cell viability assays and expression analyses 

using RT-qPCR and Western blotting to investigate the effects of combination treatment.  

Results: TP53 target genes were found to be similarly modulated by TP53 inducer or si-

CHRNA5 treatments based on comparisons of MCF7 transcriptomes. Clustering analyses of 

the expression profiles of TP53 targets with that of CHRNA5 revealed presence of modularity 

among TP53 targets. Cotreatment with si-TP53 partially counteracted the effect of si-

CHRNA5 on drug sensitivity and DNA damage response.  

Conclusion: TP53 could be one of the key modulators driving the molecular and cellular 

effects of CHRNA5 depletion in breast cancer.  

Keywords: DNA damage, TP53 signalling pathway, Cholinergic receptors, Transcriptome 

analysis 

Acknowledgement: We thank the Scientific and Technological Council of Turkey, 

TUBITAK, for funding this study (111T316 and 114S367-COST BM1406 to OK).  
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Developing Combinatorial Therapies Towards Gliomas by Network-
Based Analysis of Whole Transcriptome Data 
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Abstract 

Background/aim: Gliomas are the most common primary brain tumors. Glioblastomas 

(GBM) are the most common and aggressive form of glioma, and highly resistant to 

therapeutic approaches. Major challenges are their extensive intra-/inter-tumoral 

heterogeneity, and highly invasive and infiltrative nature, which create a need for re-

conceptualization of therapeutic approaches. We aimed to unravel molecular signatures 

under specific clinical traits to explore therapeutic approaches for personalized medicine. 

Materials and methods: We used clinical and molecular data of Lower Grade Glioma (LGG) 

and Glioblastoma cohorts from The Cancer Genome Atlas (TCGA). The cohorts were divided 

into specific subtypes and Weighted Gene Co-expression Network Analysis (WGCNA) was 

performed to determine molecular modules behind key traits. Modules with strongest 

correlations were selected and enriched for biological pathways. Gene sets were analyzed 

by the Enrichr tool, which uses data generated from genome-wide experiments. The genes 

within selected modules were evaluated according to their betweenness centrality scores. 

First neighbors of the extracted genes were observed by using Cytoscape. Cox survival 

analysis were performed to explore their single/combined effects. 

Results: We determined six modules with strongest correlation values. Those 6 modules 

grouped in three main pathways: neuronal signaling, cell cycle and immune system. Cox 

survival analysis results show that four genes in LGG-group1 brown module, three genes in 

LGG-group1 turquoise module, five genes in LGG-group2 turquoise module, two genes in 

GBM blue module and one gene in GBM green module have significant effects on survival 

time. Cell cycle enriched modules from cohorts showed that FOXM1 and E2F1 were similarly 

enriched in both. 

Conclusion: Our results revealed that there are different molecular modules and network 

topologies lying under different clinical traits and molecular patterns. Different gene mutation 

combinations have effects on patient survival time for different subtypes. Therapeutic 

candidacy of two marker genes will be evaluated in future studies. 

Keywords: Glioma, Network analysis, Precision medicine 
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Short Talk IV 

Identification of SERPINE1 as a Regulator of Glioblastoma Cell 
Dispersal with a Novel Profiling Approach 
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Abstract 

Background/aim: High mortality rates of glioblastoma (GBM) patients are partly attributed 

to the invasive behavior of tumor cells that exhibit extensive infiltration into adjacent brain 

tissue, leading to rapid, inevitable, and therapy-resistant recurrence. Understanding the 

mechanisms of GBM cell invasiveness is the priority for the development of successful 

therapies. This study aims to provide a motility signature of GBM cells as well as to identify 

possible target genes to limit the dispersal of the cells.  

Materials and methods: We used an in vitro spheroid dispersal model and analyzed 

transcriptome of motile (dispersive) and non-motile (core) GBM cells. Genetic or 

pharmacological inhibition of SERPINE1 was used in in vitro assays of spheroid dispersal, 

cell adhesion and cell movement tracking.  TCGA glioma datasets and a patient-derived 

orthotopic GBM model were used to assess the significance of SERPINE1 in GBM growth 

and invasion. 

Results: We observed upregulation of gene sets linked to cell cycle and epithelial-

mesenchymal transition (EMT) and identified SERPINE1 as a remarkably induced gene in 

dispersive cells. Genetic or pharmacological inhibition of SERPINE1 led to reduction of 

dispersal of GBM cells. We demonstrated that SERPINE1 regulates cell-substrate adhesion 

and directional movement of GBM cells. SERPINE1 expression was associated with poor 

prognosis and mesenchymal GBM in patients.  SERPINE1 knock-down in primary GBM cells 

suppressed tumor growth and invasiveness in the brain. 

Conclusion: To our knowledge, our study provides the first functional demonstration of a 

direct role of SERPINE1 in GBM cell motility as well as a pro-tumorigenic role in in vivo GBM 

models. Therefore, our work identifies SERPINE1 as a potential target for future anti-invasive 

GBM therapies. 

Keywords: GBM, RNA-sequencing, SERPINE1, dispersal, adhesion 
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Short Talk V 

Analysis of m6A RNA Modification Patterns in Apoptosis-Induced 
Hela Cells 
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1 Izmir Institute of Technology, Izmir, Turkey. 

*Correspondence: bunyaminakgul@iyte.edu.tr 

Abstract 

Background/aim: Apoptosis is one of the essential mechanisms for cellular homeostasis. 

Several post-transcriptional and transcriptional processes are shown to have regulatory 

function in apoptosis. However, the contribution of RNA methylation to this fundamental 

process still remains unclear. Since N6-methyladenosine (m6A) RNA modifications are 

known to be one of the most abundant RNA modifications thus far, in this study, we aimed 

to investigate m6A methylation patterns in apoptotic HeLa cells. 

Materials and methods: HeLa cells were treated with cisplatin (CP), a chemotherapeutic 

drug and TNF-alpha recombinant protein to activate intrinsic and extrinsic apoptotic 

pathways, respectively. After determination of apoptosis rate by flow cytometry, samples 

were subjected to m6A-iCLIP-seq analysis to determine the extension of m6A RNA 

modifications compared to the control group (DMSO 0.1%).  

Results: Single-base resolution m6A-iCLIP analysis revealed the differential m6A RNA 

modifications in various RNA types such as mRNAs, lncRNAs, and miRNAs related with 

apoptosis. In total, 58-apoptosis-related genes contains enriched m6A modifications upon 

cisplatin treatment while this number was 92 in TNF-alpha treated cells. Interestingly, the 

methylation enrichment observed on 5’UTRs in cisplatin treated cells, while TNF-alpha 

treatment primarily led to methylation on 3’UTRs.  

Conclusion: To our knowledge, this is the first report of m6A modification analysis of RNAs 

under different apoptotic conditions that should shed light, upon additional functional 

experiments, onto the potential functional effects of such modifications under apoptotic 

conditions. 

Keywords: Epitranscriptomics, N6-methyladenosine, RNA modifications, apoptosis 
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Short Talk VI 

Characterization of BRI3 as a Novel Wnt/β-Catenin Pathway Target 
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Abstract 

Background/aim: The Wnt pathway is evolutionary conserved, that has important functions 

in invertebrate and vertebrate developmental stages such as anterioposterior patterning, 

differentiation and proliferation. The binding of the Wnt ligand activate the pathway and 

relocate the key transcriptional activater b-catenin into the nucleus where it activates T-cell 

factor/Lymphoid enhancer factor (Tcf/Lef) family of transcription factors, that calibrate the 

expression of developmental and cell cycle-related genes. This pathway is known as one of 

the most important pathways for cancer development and progression. A number of targets, 

that have been identified for this pathway, are known to have tumorigenic characters. We 

verified that BRI3 gene is one of the transcriptional target genes of Wnt/beta catenin signaling 

pathway, but it was not known to be associated with cancer, up to now its function remained 

largely unknown. One of our main objective is to characterize BRI3 and its biological roles 

and involvement in cancer progression. 

Materials and methods: BRI3 Overexpression, Reporter gene Assay, Western Blot analysis, 

Q- and Real Time PCR, Proliferation and Migration Assay, Xenograft Assay in SCID mice, 

and RNA-Sequencing from tumor tissues. 

Results: Overexpression of Huh7 cells show higher proliferative and invasive capacity 

compared to control cells. Moreover, xenograft analysis show that BRI3 gene is responsible 

for larger tumor sizes in SCID mice. To investigate the eventuel interacting pathways, RNA-

Seq analysis was carried out from BRI3 expressing tumors from SCID mice. 

Conclusion: BRI3 is found to result in increased tumor formation by overexpression cells. 

Increase in tumor formation by BRI3 overexpression may be related to Hippo/YAP and NFkB 

signaling pathways. 

Keywords: Wnt/β-catenin pathway, BRI3, Xenograft, RNA-Sequencing 
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Short Talk VII 

Interactome Analysis of Bag-1 Isoforms Reveals Novel Interaction 
Partners in Endoplasmic Reticulum-Associated Degradation  
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Abstract 

Background/aim: Bcl-2-associated athanogene-1 (Bag-1) protein regulates apoptosis, 

proliferation, and cell migration by interacting with number of molecular partners having 

diverse roles in cell. In human cells, there are three major Bag-1 isoforms (Bag-1S, -M, and 

L), which have different subcellular localizations leading to possible variations in functions. 

In this study, we aimed to identify interacting partners of each isoform and determine their 

interaction surfaces.  

Materials and methods: We employed mass spectrometry-based proteomics to analyze 

specific interactomes of N-terminal TAP-tagged Bag-1 isoforms in immunoprecipitates and 

purified complexes from MCF-7 cells. We validated novel interactions by co-

immunoprecipitation (co-IP) experiments using tumor tissues from breast cancer patients. 

We further mapped the interaction surfaces of proteins in complexes using in silico tools. 

Results: Bag-1 interactomes were enriched with ribosomal proteins, chaperones, 

proteasome/ ubiquitination components, and endoplasmic reticulum (ER)-resident proteins. 

Ribosomal proteins were more prominent in Bag-1S interactome, and transcription factors 

were more prominent in Bag-1L interactome, consistent with their subcellular localizations. 

All Bag-1 isoforms interacted with novel partners in protein quality control system, including 

transient ER ATPase VCP/p97, and shuttling factor Rad23B, and ER-chaperones. Co-IP 

experiments confirmed these interactions, which were more prominent in tumor tissues 

compared to normal tissues. In silico predictions also mapped detailed interaction surfaces 

of these complexes. 

Conclusion: We identified novel interaction partners of Bag-1 isoforms. Our data suggested 

that Bag-1 isoforms in general might play a role in ER-associated degradation in addition to 

cytosolic degradation. Studying the interaction surfaces of Bag-1 with novel partners may 

provide detailed information that may potentially lead to a design of small molecule inhibitors 

for the treatment of cancer. 

Keywords: Bag-1, mass spectrometry, breast cancer, ER-associated degradation 
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Short Talk VIII 

In vitro Investigation of the Interactions between Raf Kinases and 
Pro-Survival BAG-1 in Breast Cancer 
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Abstract 

Background/aim: BAG-1 is a pro-survival molecule, which protects the cells from apoptotic 

stimuli and is frequently upregulated in human malignancies. C-Raf and B-Raf 

serine/threonine kinases, known interaction partners of BAG-1, are involved in MAPK 

pathway that governs proliferation and cell survival. The interaction of BAG-1 with C-Raf and 

B-Raf sets a critical role in the prolonged survival of cancer cells. However, the exact role of 

BAG-1 in phosphorylation-dependent Raf activation cycle remains unknown. Herein, we aim 

to probe phosphorylation-dependency of the interactions between Raf kinases and BAG-1 

in breast carcinoma.  

Materials and methods: His6-tagged BAG-1S, BAG-1L, C-Raf and B-Raf genes are cloned 

into mammalian expression vector. To mimic the phosphorylated and active state of Raf 

kinases, S446D and S338D substitutions were introduced into B-Raf and C-Raf, 

respectively. MCF-7 cells were transfected with His6-tagged constructs and MTT assay was 

performed to screen the effect of proteins on viability. Cell lysates were used in His-pull down 

assays. Non-mutated Raf kinases were subjected to phosphatase treatment to fully 

inactivate kinases. 

Results: To investigate phosphorylation-dependency of BAG-1/Raf kinase interactions, an 

aspartate substitution mimicking phosphorylated serine was introduced at residues S-338 

and S-446 for C-Raf and B-Raf, respectively. The interactions of active/inactive Raf kinases 

with small/large isoforms of BAG-1 were investigated through His-pull down assays. His-pull 

down experiments showed that while only BAG-1L interacts with fully inactivated C-Raf and 

B-Raf, both BAG-1L and BAG-1S isoforms interact with phosphomimeticly active forms of 

kinases.  

Conclusion: The isoform-specific interaction of BAG-1 with activated and inactivated forms 

of Raf kinases will contribute to our understanding the role of BAG-1 in MAPK pathway for 

the selection of druggable sites for inhibition of interactions between MAPkinases and BAG-

1 to block the prolonged survival of cancer cells.  

Key words: BAG-1, C-Raf, B-Raf 
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Short Talk IX 

Characterization of Plasmodium and Neospora OTU-Like Proteins 
and Development of Novel Inhibitors OTU Inhibitors 

Sezer AKGOL1, Pinar SİYAH1, Fatih KOCABAŞ1,* 
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Turkey 

*Correspondence: Fatih.Kocabas@yeditepe.edu.tr 

Abstract 

Background/aim: OTU deubiquitinases (DUB) are key proteins to antagonize cellular 

defense pathways post entry of intracellular obligatory parasites into the host cell. 

Intriguingly, parasitic Plasmodium species (P. falciparum, P.vivax, P.yoelii) and neospora 

caninum pose previously uncharacterized proteins similar to viral OTU proteins due to 

similarity of conserved aminoacid residues in their catalytic and inhibition pockets with viral 

OTU protein. However, structure, inhibitors or function of Plasmodium and Neospora OTU-

like proteins have not been previously determined. 

Materials and methods: We have performed homology modeling, orphan drug analysis, 

recombinant protein expression and purification, DUB assays to determine OTU activity, 

potent inhibitors and their IC50 values. In addition western blot, and gene expression 

analysis conducted to determine intracellular deubiquitinase activity and characterize potent 

inhibitors of OTU-like proteins.  

Results: We have shown for the first time DUB activity of viral OTU-like proteins by 

fluorescent UB-AMC deconjugation assay. We determined potent inhibitors of malarial OTU 

proteins by screening of pathogen box compounds, viral OTU inhibitors, ZINC database, and 

a library of anti-malarial small molecules. MMV676605, MMV031011, and MMV011903 

inhibited malarial OTU DUB activity in vitro. We developed novel OTU inhibitors that inhibit 

malarial (IC50 as 0.1 μM) and neospora (IC50 as 0.2 μM) OTU. Upon the small molecules 

treatments, we have observed regression in mono- and polyubiquitination cleavage levels. 

In addition, these molecules enabled gene expression levels to return levels of control by the 

increasing CASP1, NF-κB, IFNA1 and MX1 expression. 

Conclusion: These findings suggest that targeting plasmodium and neospora OTU proteins 

is a plausible strategy to develop new anti-malarial and anti-neosporosis therapies. 

Keywords: Malaria, plasmodium, neospora, OTU-like DUBs 
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Short Talk X 

Comparison of Different Chimeric Antigen Receptor Designs for 
Retargeting NK-92 Cells Against Tumor Antigens 

Elif ÇELIK1,*, Didem ÖZKAZANÇ ÜNSAL1, Cevriye PAMUKCU1, Tolga SÜTLÜ1 
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Abstract 

Background/aim: Chimeric Antigen Receptor (CAR) mediated targeting of tumor antigens 

is a promising approach for adoptive immunotherapy. Retargeting Natural Killer (NK) cells 

by CAR expression is clinically tested and carries the potential to translate into clinical 

application. This study aims to develop novel and practical CAR vector design and use NK-

92 cells for evaluation of different designs in order to optimize a CAR vector that could be 

efficiently used to retarget NK cells against tumour antigens. 

Materials and methods: CAR transgenes comprising identical antigen binding domains that 

target CD19, combined with different intracellular signalling domains (CD3ζ, CD28 and 

CD137) are transferred to NK-92 cells via lentiviral vectors. Functionality of CAR-NK-92 cells 

are evaluated against the CD19- and CD19+ cell lines by analysis of degranulation and 

cytokine secretion.  

Results: Vector design comprising CD3ζ only increases nonspecific activity in terms of both 

degranulation and TNFα secretion. While the CD28ζ-CD3ζ vector works efficiently in NK-92 

cells, CD137ζ- CD3ζ vector does not seem to trigger high levels of antigen specific activity. 

Conclusion:  CD3ζ only vector seems to increase unspecific activity due to its effect on 

expression of CD3ζ-coupled NK cell receptors. Our results provide valuable data for optimal 

CAR vector design in NK cells. 

Keywords: natural killer cells, immunotherapy, chimeric antigen receptor 
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Short Talk XI 

Methylation and Expression Levels of GABRB2 Gene in Oral 
Squamous Cell Carcinoma 

Sena SEN1, Can DORUK2, Murat ULUSAN2, Semra DEMOKAN1,* 
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Abstract 

Background/aim: Oral cavity cancers are one of the most common malignancies in the 

world and the majority (90%) of these cancers is caused by oral squamous cell carcinomas 

(OSCC). Etiological factors such as smoking and alcohol use, ethnicity, age and 

geographical region play a role in the development of OSCC. Prof.Dr. Semra Demokan and 

her colleagues observed that expression of GABRB2 gene was reduced by promoter 

methylation in OSCC patients’ tumor tissues performed by methylation and gene expression 

arrays reported in her project “TUBITAK-SBAG-114S497”. Gamma-Aminobutyric Acid 

Receptor, Beta-2 (GABRB2) gene encodes the gamma-aminobutyric acid (GABA) receptor 

and is related to signal transmission in neurons. In our study, the methylation-based 

expression loss of GABRB2 gene was studied in a larger group of patients for further 

validation. In our study (IU-BAP-TYL-2017-27208) We investigated that whether GABRB2 

gene could be a potential biomarker for prognosis and early diagnosis of OSCC.  

Materials and methods: The methylation and expression status of GABRB2 gene were 

analyzed in tumor and corresponding-normal tissue and serum samples of 50 patients and 

10 healthy individuals’ normal tissue and serum samples by the QMSP and QRT-PCR, 

respectively. The obtained results were compared with clinical parameters and evaluated by 

statistical analysis. 

Results: GABRB2 gene hypermethylation was observed in 14% (7/50) of patients, and 

decreased expression levels were found in 44% (22/50) of patients. The methylation-

dependent expression loss of GABRB2 was observed in 3 of 7 patients having methylated 

promoter region. There was a significant decrease in the expression level in all of tumor of 

the floor of the mouth.  

Conclusion: Our study suggests that there was an association between methylation-based 

expression loss of GABRB2 and OSCC’ subgroups. 

Keywords: methylation, gene expression, oral squamous cell carcinoma, epigenetic 

biomarker, GABRB2 gene 

 

  



62 

 

Short Talk XII 

Cancer Associated Fibroblasts Alter Tumor Microenvironment via 
Influencing Macrophage Polarization 

Gurcan GUNAYDIN1,* 
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Abstract 

Background/aim: Fibroblast cells differentiate to cancer/tumor associated fibroblasts 

(CAFs) in cancer tissue. Monocytes polarize to either M1 or M2-type macrophages. 

Identification of mechanisms affecting macrophage plasticity in tumor microenvironment may 

deliver crucial information concerning diagnostic, therapeutic strategies against cancer. 

Thus, this study aims to ascertain the effects of CAFs on macrophage differentiation in breast 

cancer. 

Materials and methods: Collagenase/hyaluronidase was used to isolate normal fibroblasts 

(NFs) and CAFs; from patients undergoing reduction mammoplasty, total mastectomy. 

Immunocytochemistry was performed on CAFs/NFs to determine expressions of several 

markers (eg. α-Smooth-Muscle-Actin (αSMA), vimentin); to discriminate CAFs/NFs. 

Conditioned-mediums (CMs) were obtained from CAFs/NFs. Magnetic-bead based 

selection-protocols were utilized to isolate CD4+ T-cells and CD14+ monocytes. Flow-

cytometric investigations were performed for CD206, CD163. CFSE assay was utilized to 

determine functional effects of CAF/NF-educated monocytes on CD4+ T-lymphocytes 

(activated by CD3/CD28 beads). Transwell-chambers were used to investigate the effects of 

CAFs/NFs on monocyte-recruitment. Western-blot was utilized to examine E-cadherin, 

vimentin expressions. Transwell-inserts were used to analyze the invasion of MDA-MB-231 

breast cancer cells. 

Results: CAFs express α-SMA unlike NFs. CAFs effectively recruit monocytes. Monocyte-

chemotactic-protein-1 (MCP-1) or stromal-cell-derived-factor-1 (SDF-1) cytokines might be 

responsible from this recruitment, because inhibition of MCP-1/SDF-1 activity significantly 

reduced monocyte migration. Expressions of CD163, CD206 (M2-macrophage markers) by 

CAF-educated cells’ were higher than by NF-educated cells. CAF-educated-monocytes 

suppress T-cell responses. CAF-educated-monocytes augmented invasive capacity of 

breast cancer cells; and increased vimentin expression, while decreasing E-cadherin 

expression in breast-cancer cells. CAFs polarized M1-macrophages to M2-like-

macrophages; since CD163 expression significantly increased in M1-macrophages due to 

CAFs. 

Conclusion: CAFs from breast cancer patient tissues polarized monocytes into M2-like pro-

tumoral macrophages phenotypically, functionally, ex vivo, unlike NFs. CAFs were very 

potent in recruiting monocytes. MCP-1 and SDF-1 may prove to be crucial monocyte 

chemotactic cytokines which are secreted from stromal cells. 

Keywords: CAF, macrophages, tumor microenvironment 
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Short Talk XIII 

miR-185-5p Response to Usnic Acid Induces Apoptosis in Breast 
Cancer Cell 

Elif DEĞERLİ1, Demet CANSARAN-DUMAN1,* 

1 Ankara University, Biotechnology Institute, Ankara, Turkey 

*Correspondence: dcansaran@yahoo.com 

Abstract 

Background/aim: Breast cancer is the most common cancer types in woman. Recent 

research has focused on determining the efficiency of alternative molecules in breast cancer 

treatment. The aim of this study was to determine the effect of usnic acid response-miR-185-

5p relationship with apoptosis pathway. 

Materials and methods: Apoptosis was assessed by using flow cytometry and cell cycle 

assays. The apoptosis-related genes expression analysis was performed by qRT-PCR and 

the direct target of miR-185-5p in BT-474 cells was identified by western blot and luciferase 

reporter assay. 

Results: The cell apoptosis rate was significantly increased following the ectopic expression 

of miR-185-5p in BT-474 cells. Furthermore, the results of cell cycle assay performed by flow 

cytometry revealed that the transfection with miR-185-5p induced G1/S phase arrest. Our 

data showed that miR-185-5p can cause significant changes in apoptosis-related genes 

expression levels, suggesting that cell proliferation was suppressed by miR-185-5p via 

inducing apoptosis in breast cancer cells. According to western blot results, miR-185-5p lead 

to decrease BCL2 protein level in BT-474 cells and direct target of miR-185-5p was identified 

as BCL by luciferase reporter assay.  

Conclusion: This study revealed that miR-185-5p may be an effective agent in the treatment 

of breast cancer. 

Keywords: miR-185-5p, usnic acid, breast cancer, apoptosis, BCL2 
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Short Talk XIV 

Epigenetic Vulnerabilities of Therapy Resistant Glioblastoma (GBM) 
Cells 

Tugba BAGCI-ONDER1,* 
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Abstract 

Glioblastoma Multiforme (GBM) is the most common and aggressive brain tumor.  Standard-

of-care for GBM includes surgery, radiation and chemotherapy. Despite the recent 

refinements in these therapeutic approaches, the mean patient survival remains as 

approximately 15 months. Therefore, there is an unmeet need for developing more effective 

and novel therapies.  

A mechanism of therapy resistance is transcriptional dysregulation of cell death and survival-

related genes through epigenetic modifications that occur through the action of chromatin 

modifying enzymes (CMEs), such as histone deacetylases (HDACs) and histone 

demethylases (HDMs). To interrogate the relationship between therapy response and 

chromatin modifications, we undertake loss-of-function screens that are based on genetic or 

chemical ablation of the CME function.  In this study, we targeted a new subset of GBMs, 

that carry a single point mutation in Isocitrate Dehydrogenase 1 (IDH1), an enzyme normally 

involved in citric acid cycle and its mutation ascribes a dominant phenotype resulting in the 

production of an oncometabolite 2-Hydroxyglutarate (2-HG). While it is established that 

IDH1-mutant GBMs have different transcriptional signatures, the therapeutic significance of 

the rewired epigenetic landscape is ill-defined. Our results demonstrate that combined 

inhibition of an HDAC and an HDM selectively targets IDH1-mutant GBMs through activating 

stress-response pathways.  In this talk, we will present our current approaches and highlight 

the roles of our recently identified molecular mechanisms behind the selective epigenetic 

vulnerability of IDH-mutant GBMs.  
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PT001 

Anti-inflammatory effect of Momordica charantia on TNBS-induced 
rat colitis 

Asli SEMIZ1,* 

1 Pamukkale University, Denizli, Turkey 

*Correspondence: akirikbakan@pau.edu.tr 

Abstract 

Background/aim: Ulcerative colitis (UC) is a chronic disease that diffuses from the rectum 

to the proximal length without leaving any intact parts and diffuses the colon mucosa with 

remission and exacerbations. In Turkish folk medicine, Momordica charantia (MC) has been 

frequently used for curing of cutaneous lesions, peptic ulcer and colitis. This study was aimed 

to examine the anti-inflammatory effect of MC in trinitrobenzene sulfonic acid (TNBS)-

induced rat colitis. 

Materials and methods: UC was induced in rats by intra-rectal catheterization of 30 mg/0.1 

ml TNBS dissolved in 0.5 ml of 50% ethanol. Standard drug prednisolone (PR, 2 mg/kg/day, 

7d) was given on the same day by oral route. After 7 d, rats with colitis were treated with MC 

(4 g/kg/day) for 14 consecutive days by intragastric gavage. The mRNA levels for IL-1β, IL-

6, IFN-γ and TNF-α were measured to estimate the effect of MC in colonic tissue. 

Results: MC and prednisolone reduced the body weight loss. Additionally, MC and PR 

administrations decreased the levels of IL-1β, IL-6, IFN-γ and TNF-α in colon tissue. 

Conclusion: These results indicated that MC showed anti-inflammatory effect in rat colitis 

and indicated MC may be a therapeutic candidate for the treatment of UC. However, it should 

be kept in mind that individual dose adjustment is essential. In addition, studies, such as 

Western blot and histological analysis, are still underway to determine the exact mechanism 

of MC as an anti-inflammatory agent in colitis. 

Keywords: Momordica charantia, ulcerative colitis, rat model, inflammatory cytokines, 

trinitrobenzene sulfonic acid 
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PT002 

Aptamer conjugated teicoplanin loaded PLGA nanoparticules: In-
vitro effect on Staphylococcus aureus 

Samet UÇAK1,2,*, Mert SUDAĞIDAN3, Banu MANSUROĞLU2, Veli Cengiz ÖZALP3  

1 Altinbas University, Istanbul, Turkey 

2 Yildiz Technical University, Istanbul, Turkey 
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*Correspondence: samet.ucak@altinbas.edu.tr 

Abstract 

Background/aim: In this study, our aims were to demonstrate the effect of aptamer and 

nanoparticle use in targeted drug systems studies, to limit the interaction of teicoplanin 

antibiotic with microorganisms other than target bacteria with a targeted drug system that is 

increasingly used today, to produce high inhibitory effect at low antibiotic concentration. 

Materials and methods: Double emulsion solvent evaporation (w/o/w) method was used to 

encapsulate teicoplanin inside the PLGA nanoparticles. In characterization, BET, SEM, AFM, 

FTIR, DLS analyzes were performed. With the controlled release study, release of the 

teicoplanin from PLGA was determined. With Antimicrobial Test (Broth microdilution), MIC 

of bacteria strains explained in the results were examined. 

Results: Particle size was measured as 228 ± 1,484 nm for empty PLGA nanoparticles and 

226 ± 5,568 nm for teicoplanin loaded nanoparticles. The encapsulation efficiency (EV) was 

measured as 98%. According to SEM and AFM analysis, it was found that the synthesized 

nanoparticles were nano-sized, smooth-spherical with a narrow range size distribution. In 

the controlled release study, PLGA released 55% of the teicoplanin which was encapsulated 

within the first hour and 80% at the end of the 20th day. In the reference strains where 

aptamer conjugated teicoplanin loaded PLGA was administered against pure teicoplanin, 

MIC values were 32 times lower in S.aureus (ATCC 25923) and 64 times lower in S.aureus 

(ATCC 43300), the clinical strain of methicillin-resistant S.aureus (MRSA) (EGE-KK-13) and 

(MRSA) (EGE-KK- 95) isolated from blood culture.  

Conclusion: The results show promise for targeted drug studies. Therefore, further studies 

are needed in this field. 

Keywords: Aptamer, Conjugation, Minimum Inhibition Concentration, PLGA, S.aureus 
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The roles of programmed cell death regulators Aif1, Pca1 and Pnu1 
in tetraconazole-induced apoptosis in the fission yeast 

(Schizosaccharomyces pombe)  

Ahsen CETIN1, Irem Naz YALCIN1, Hizlan Hincal AGUS1,* 

1 Istanbul Yeni Yuzyil University, Istanbul, Turkey 

*Correspondence: agus_hizlan@yahoo.com.tr 

Abstract 

Background/aim: Programmed cell death (PCD) regulators in S. pombe and their 

mechanisms of action should be unraveled. The aim of this study is to provide mechanistic 

evidences for the potential roles of Aif1, Pca1 and Pnu1 in tetraconazole-induced apoptosis 

and evaluate S. pombe as a unicellular model organism in cell death studies. 

Materials and methods: S. pombe wild type (ED666 h- ade6-M210/ura4-D18 leu1-32) and 

mutant strains (aif1, pca1, pnu1) were kind gift from B. Palabiyik, Istanbul University. 

Cells were exposed to tetraconazole (0-20 mg/L) in a standard YEL medium (1% yeast 

extract, 2% glucose) on a rotary shaker at 180 r.p.m. at 30 0C in all of the experiments. 

Apoptotic nuclear morphology was evaluated by DAPI and acridine orange/ethidium bromide 

staining. ROS analysis was performed by DCFDA and NBT assays. Mitochondrial 

membrane potential was evaluated by Rhodamine 123 assay. Spot assay and colony 

forming assays were performed in YEA plates (YEL with %2 agar). 

Results: IC50 and LC50 values were found 1.98 mg/L and 7.03 mg/L. Apoptosis dramatically 

increased at 2 and 10 mg/L doses (%20.21 and %56.79) compared to control group (%1.16). 

Typical apoptotic markers (nuclear fragmentation or condensed cell nuclei) were observed 

at 2-10 mg/L tetraconazole. NBT reduction significantly increased (3-5-fold) at the same 

concentrations. A dramatic decrease in rhodamine fluorescence was calculated at all 

concentrations. Aif1, Pca1 and Pnu1 mutants demonstrated viable colonies and spots at all 

tetraconazole concentrations. 

Conclusion: Apoptotic cell death induced by tetraconazole toxicity was shown to be 

mediated by oxidative stress and loss of mitochondrial transmembrane potential. Aif1, Pca1 

and Pnu1 were found responsible for cell death signaling. This is the first complete 

mechanistic toxicology study with experimental data to shed light on tetraconazole-induced 

apoptosis in S. pombe. 

Keywords: S. pombe, apoptosis, tetraconazole 
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Regulation of sphingolipid metabolizing enzymes and BCR-ABL in 
human Ph+ acute lymphoblastic leukemia by resveratrol 

Osman OĞUZ1, Aysun ADAN1,* 
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*Correspondence: aysun.adan@agu.edu.tr 

Abstract 

Background/aim: Bioactive sphingolipids such as ceramide, sphingosine-1-phosphate 

(S1P) and glucosyl ceramide (GC), have significant roles in the regulation of cell division, 

growth, metastasis and apoptosis. Apoptotic ceramide produced through de novo synthesis 

pathway (Serine Palmitoyl Transferase (SPT), a key enzyme) is a central molecule in 

sphingolipid metabolism. The conversion of ceramide into S1P by sphingosine kinase 1 (SK-

1) and into GC by glucosyl ceramide synthase (GCS) induces the proliferation of cancer 

cells. It is aimed to investigate therapeutic potential of resveratrol on Ph + ALL cells and to 

identifiy potential mechanisms behind resveratol-mediated apoptosis in association with 

targeting of ceramide metabolism and regulation of BCR-ABL. 

Materials and methods: The antiproliferative, cytostatic and apoptotic effects of resveratrol, 

SPT inhibitor (myriocin), SK-1 inhibitor (SKI II), GCS inhibitor (PDMP) resveratrol:SKI II, 

resveratrol:PDMP and resveratrol: myriocin combinations on SUP-B15 ve SD-1 cells are 

investigated by cell proliferation assay, PI and annexin-V/PI staining by flow cytometry. 

Caspase-3 and PARP cleavage, cytochrome c release, BCR-ABL, SK-1, GCS and SPT 

expressions are checked by western blot.  

Results: Resveratrol and its combinations significantly induced apoptosis except 

combinations with myriocin and also caused cell cycle arrest at different phases and 

modulated the expression of BCR-ABL. Resveratrol modulated sphingolipid metabolism by 

altering the expression of key enzymes based on the cell type studied. 

Conclusion: Resveratrol modulated the expression of key sphingolipid enzymes involved in 

leukemia development and BCR-ABL. Combination of resveratrol with the inhibitors of 

sphingolipid enzymes could be a new approach for the treatment of Ph+ ALL. 

Keywords: Ph+ ALL, sphingosine kinase 1, apoptosis, combination therapy  
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Characterization of C-terminal lysine heterogeneity in biosimilar 
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Abstract 

Background/aim: Structural heterogenities observed in therapeutic monoclonal antibodies 

(Mab) may impact the stability, efficacy and safety of the drug product. C-terminal lysine 

processing is a common post-translational modification in recombinant production of 

antibodies. Carboxypeptidases present in the bioreactor mixture were found to directly affect 

the C-terminal lysine variants. This study aims to identify C-terminal modifications in a 

biosimilar Mab by using Cation Exchange (CEX) Chromatography and Liquid 

Chromatography-Mass Spectrometry (LC-MS).  

Materials and methods: Presence of positively charged C-terminal lysine residues 

increases the pI of the molecule and allows for a charge-based seperation of two, one or no 

lysine bearing variants. Intact mass profiles were determined with UPLC- Xevo G2 XS- 

QTOF system using a C4 reverse-phase column. Unprocessed C-terminal lysines cause a 

128 Da upwards shift in the mass spectrum which allows for a straightforward mass-based 

seperation. Presence of C-terminal lysines were confirmed by treating the samples with 

Recombinant Carboxypeptidase B which catalyzes the hydrolyis of basic amino acids at the 

carboxy terminus. Charge variants and mass profiles before and after the enzymatic reaction 

were compared.  

Results: A significant level of basic variants observed in CEX chromatogram were removed 

after the carboxypeptidase treatment. Intact mass profiles displayed three distinct species, 

each with a mass shift of nearly 128 Da. 

Conclusion: CEX chromatography and LC-MS experiments indicated that the charge 

heterogeneity in this biosimilar candidate is largely caused by incomplete removal of C-

terminal lysines in the bioreactor. 

Keywords: C-terminal lysines modifications, Biosimilar Mabs, Cation Exchange 

Chromatography, Mass Spectrometry 
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Effects of Helichrysum arenarium (Immortelle) on ECV 304 and 
Ishikawa cell lines 
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Abstract 

Background/aim: Helichrysum arenarium (Immortelle) plant contains pharmacologically 

important substances such as flavonoids, catechins and proanthocyanidine. The plant has 

antioxidant features acting as immune system stimulant, anticancer, anticoagulant, 

antiallergic and antimicrobial agent. In this study, the effects of Helichrysum arenarium plant 

on ECV 304 (human endothelial cell line) and Ishikawa cells (human endometrial 

adenocarcinoma cells) were investigated. 

Materials and methods: The effects of dimethylsulfoxide (DMSO) and methanol extracts 

obtained from Helichrysum arenarium plant on ECV 304 and Ishikawa was investigated 

using MTT Assay. Malondialdehyde (MDA) levels were measured, biochemically. 

Fluorescence microscopy was applied for the examination of cells using ethidium 

bromide/acridine orange staining technique. Essential oils of Helichrysum arenarium extracts 

were analysed using gas chromatography mass spectrometry. 

Results: DMSO extract of Helichrysum arenarium decreased cell viability down to 40% in 

Ishikawa cells while cell viability of ECV304 remained around 60% at the concentration level 

of 500 µg/mL. MDA levels were increased in Ishikawa cells in the same concentration. 2-

Palmitoylglycerol and palmitic acids were found as the major essential oils in DMSO extracts 

of Helichrysum arenarium. 

Conclusion: In conclusion, Helichrysum arenarium may show therapeutic effect against 

Ishikawa cells.  

Keywords: Cytotoxicity, Helichrysum arenarium, lipid peroxidation, oxidative stress 
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Runt-related transcription factor 2 (Runx2) affects the expression of 
some extracellular matrix proteins 
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Abstract 

Background/aim: RUNX2 is one of the runt related transcription factor that are important 

regulatory molecules of osteoblast/ chondrocyte differentiation. It has recently been 

discovered that RUNX2 is overexpressed in human cancers and is one of the major 

precursors of bone metastasis. The cancer cell metastasis requires modifications of 

extracellular matrix (ECM) and reduction in ECM-cell interaction. This process is performed 

by various enzymes and proteins secreted by cancer cells. The aim of this study was to 

investigate the effect of RUNX2 transcription factor on expression of proteins such as OPN, 

SPARC, LOX and HPA1 which have important roles in ECM modification and ECM-cell 

interaction in human breast cancer cell lines. 

Materials and methods: For this purpose, RUNX2 knockdown model was created by using 

RUNX2 siRNA in human breast cancer oestrogen receptor negative MDA-MB-231 and 

positive MCF-7 cell lines. The changes in the mRNA and protein expression levels of ECM 

proteins in this model were shown by the PCR and Western blotting methods respectively.  

Results: The data obtained from this study showed that there was a decrease in both mRNA 

and protein levels of HPA1, SPARC and LOX in MCF-7 cells, but there was no change in 

OPN mRNA and protein levels. However, the protein and mRNA levels of HPA and LOX 

were significantly reduced in MDA-MB-231 cells and SPARC expression was significantly 

increased.  

Conclusion: Consequently, the regulation of matricellular proteins, which are HPA1, LOX 

and SPARC, expressions through RUNX2 appears to be one of the regulatory mechanisms 

of the malignant potential of human breast cancer cells. Therefore, RUNX2 can be 

considered as a target molecule in the treatment process of breast cancer. 

Keywords: Breast cancer, HPA1, LOX, OPN, RUNX2, SPARC 
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Abstract 

Background/aim: Aristaless-like homeobox (ALX) genes belong to homeobox genes and 

there are 3 paralogs of this protein family in humans. Mutations in these genes usually result 

in frontonasal defects in humans. We aimed to evaluate the functional effects of SNVs using 

different in silico tools and to summarize the allele frequencies. 

Materials and methods: Only missense, nonsense, and frameshift SNVs were filtered using 

Variation Viewer website. The molecular consequence of each variant was evaluated using 

three different in silico tools them (SIFT, PolyPhen2 and Mutation Taster) and combined 

score was determined. The allele frequencies of the variants were obtained using gnomAD. 

RegulomeDB web tool was used to interpret the regulatory important points. 

Posttranslational modification status of the proteins was evaluated using Phosphosite Plus 

web tool. 

Results: Total number of variants (combined score of pathogenic variants) for the ALX1, 

ALX3, and ALX4 genes were 266 (28%), 278 (33%), and 381(38%), respectively. The 

highest number of pathogenic variants were located in exon 2 of the ALX3 gene, in exon 4 

of the ALX1 and in exon 1 of the ALX4 genes. The data obtained from the gnomAD indicated 

that 20% variants in the ALX1, and 42% variants in the ALX4 have allele frequency of >0.01. 

Interestingly, none of the variants on ALX3 gene have allele frequency of >0.01. According 

to the RegulomeDB analysis scores, only one ALX4 exonic variant had a score less than 2, 

which means only this exonic variant has an effect on the regulation of the ALX4 gene. From 

different types of posttranslational modifications, only phosphorylation of ALX proteins is 

affected in all 3 paralogs.  

Conclusion: The variant analysis of the 3 paralog genes gives an idea about how the 

number and functional consequences of these variants and their impact on phenotype could 

be variable. 

Keywords: ALX genes, SNV, in silico analysis 
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Abstract 

Background/aim: K562 cells are used to as model systems for normal myeloid, 

development of myeloid leukemia, control of differentiation studies. K562 cell line represent 

early differentiation stage in granulacyte lineage. Non-neuronal acetylcholine have a 

important role in migration, proliferation and differentiation of different types of cell. It was 

recently suggested that the non-neuronal cholinergic system has also a important role in 

different types of cancer cells. Muscarinic receptors are part of G protein coupled receptors. 

K562 cells express M2, M3 and M4 muscarinic receptors. Especially, muscarinic type 3 

receptor (M3R) plays a important role in different cancer cells. Bax and Bcl-2 proteins are 

related to apoptosis.  

Aim of this study firstly was to examine effects of pilocarpine, TNFalpha and other drugs on 

apoptosis. Secondly, we aimed to demonstrate the mitogenenic effects of FBS, TNF alpha 

and EGF in K562 cells proliferation. Effects of Pilocarpin on The AChE activity has been 

detected. 

Materials and methods: Cell viability were evaluated by the 0.4% trypan blue exclusion test 

by using a hemocytometer. Proliferation assays were performed by measuring BrdU 

incorporation during DNA synthesis in proliferating cells. Effects of TNF alpha, EGFR 

Tyrosine kinase inhibitor (PD153035), M3 agonist and antagonist on bcl and bax expression 

were detected by western blotting method. AChE level was detected by the QuantiChrom 

Acetylcholinesterase Assay Kit (DACE-100). 

Results: This study proposes that pilocarpine mediated M3R activation can promote 

apoptosis and inhibit cell proliferation. 

Conclusion: We suggest that 1µm Pilocarpine and Egf inhibitor may have a significant effect 

on apoptosis in K562 cells. 

Keywords: Cholinergic receptors, pilocarpine, K562 cells, apoptosis 
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Abstract 

Background/aim: The aim of this study is by using the information theory, trying to explain 

the allometric relation which can be defined as a scaling relation with power, and can be 

observed between the lengths of proteins and the DNA that encode them, in terms of their 

number of residues.  

Materials and methods: Our ongoing studies on the explanation of information amounts 

between the proteins and encoding DNA with a modified calculation method are present.  

Accordingly, the information amount discrepancies that is resulting from the calculation with 

information theory was tried to be eliminated by modification of the calculation, with the 

assumption that there is no loss but instead transformation of information, during information 

transfer from DNA to the protein.  Following this, relation between the lengths of these 

macromolecules that is observed through the present approach was compared with the 

bioinformatics analysis data that can reveal allometric relation. 

Results: A model function, slope of the trendline function of which contains a constant sum 

(or multiplier) difference but is significantly close to that of maximum length findings of the 

bioinformatics analysis of experimental data was observed and termed as the best model.  

Conclusion: Constant sum (or multiplier) difference between the functions of the best model 

and the trendline of the bioinformatics analysis’ findings implies that our model requires 

improvement, when the assumption of the current study is deemed as correct.  Our next 

issue is how to interpret the modification in the theory within the context of allometric relation.  

Keywords: Information communication theory, gene length, protein length, allometric 

scaling 
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Abstract 

Background/aim: The prolactin receptor (PRLR) is a cytokin receptor found in vertebrates.  

It is associated with 300 functions.  The reasons behind functional diversity are expressed in 

different periods of time, in different cells and in different forms.  So far, 11 PRLRs have been 

identified in humans, 4 in mice and 2 in pigs and rats. There are data which indicates that 

there are undefined forms or 3'UTR isoforms in rats.  Based on this information, a post 

graduate thesis project aimed at recognizing new PRLR forms was carried out and following 

this, new forms of PRLR were determined through analysis of transcriptomic data sets.  

Materials and methods: In this study, over 100 transcriptomic data sets were analyzed.  

Transcriptomic sequences were downloaded via NCBI's Sequence Read Archive.  The CLC 

Genomics Workbench program was used to analyze downloaded sequences.  

Results: Two long form PRLR (LF) variants, which we call E10Δ50 forms, have been found.  

E10Δ50 forms are almost identical to the PRLR-LF, but correspond to protein that differ from 

the last 15 amino acids of the PRLR-LF.  In E10Δ50 forms, 50 nucleotides are introduced 

before the stop codon of the long form specific exon.  Subsequently, the E10Δ50 forms are 

generated by exon splayzing either in the 96 nucleotide downstream area or specific to the 

short form.  With the 50 nucleotides removed from E10Δ50 forms, the Y580 residue, which 

is functional in PRLR-LF, is lost.   

Conclusion: In previous function studies, it was found that replacing the Y580 at the PRLR-

LF with a point mutation reduced the efficacy of the JAK/STAT pathway by 30%.  Therefore, 

the main function of E10Δ50 forms is to reduce the effectiveness of the JAK/STAT pathway 

initiated by the PRLR-LF.  It is even possible that forms E10Δ50 can activate different 

signaling pathways.     

Keywords: prolactin receptor, molecular biology, transcriptomics 
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Abstract 

Background/aim: Overactivation of MAPK and AKT signaling pathways are one of the most 

important factors in the formation of many types of cancer, including neuroblastoma, by 

reducing the effectiveness of treatment and contributing to the development of resistance to 

chemotherapy during the treatment process. There is evidence reinforcing the possibility that 

these two signaling pathways are communicating and interacting with each other in 

carcinogenic process. Yet it is unknown what is there at the heart of this interaction. There 

are studies giving insights about certain cell cycle regulators such as Speedy/RINGO which 

may be involved in the intersection of these signaling pathways. In these studies, connection 

of Speedy/RINGO with AKT and MAPK pathways is studied partially and also these studies 

are performed with cell and tissue types other than neuroblastoma. Thus, aim of this study 

is to show the connective role of Speedy/RINGO between AKT and MAPK pathways in 

neuroblastoma cells.  

Materials and methods: In this study, MAPK pathway was firstly inhibited with U0126 

chemical. Afterwards, the expression of Speedy/RINGO was analyzed and a corresponding 

decrease in the expression of Speedy/RINGO and phosphorylation of AKT were shown. 

Then, this data was confirmed with siRNA silencing of Speedy/RINGO.  

Results: Results showed that Speedy/RINGO inhibition caused a significant decrease in 

Cyclin A and CDK2 expression levels and AKT phosphorylation amounts. It has also shown 

that these inhibition treatments significantly reduce the viability of cancer cells. 

Conclusion: All data provide crucial information for the first time about the connecting and 

over-activating function of Speedy/RINGO in between AKT and MAPK pathways, thereby 

giving insights to choose the appropriate molecular targets for diagnosis and treatment of 

many cancer types. 
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Abstract 

Background/aim: The transition from M to G1 phase is a critical step for all cell types. This 

process is driven by the Mitotic Exit Network Saccharomyces cerevisiae, and it is well 

regulated by chromosome segregation machinery and polarity cues. The aim of the project 

is to characterize a possible non-canonical role of Cohesin, which is the inhibition of mitotic 

exit.  

Materials and methods: TEV-protease-induced forced-cleavage of Scc1 subunit of Cohesin 

in metaphase-arrested by Cdc20 depletion were performed to track mitotic spindle 

elongation and breakdown as well as chromosome segregation in a time-dependent manner. 

Smc3-42 is a temperature-sensitive mutation leading to partial loss of Cohesin function at 30 

°C. Temperature shift assay was performed to check whether Cohesin has any function in 

SPOC or not. 

Results: Our preliminary data shows that partial loss of Cohesin function promotes mitotic 

exit in S. cerevisiae cells that were otherwise arrested in telophase by inhibition of the mitotic 

exit network (MEN), leading to mitotic spindle elongation followed by its breakdown, which is 

one of the main indicators of mitotic exit. In addition, we have observed an increase in 

Spindle Position Checkpoint (SPOC) deficient phenotype when Cohesin is partially lost, 

which could be an indicator of the inhibition of mitotic exit through SPOC.  

Conclusion: Here, we present our preliminary data, which suggests that Cohesin may have 

a function in regulating mitotic exit in Saccharomyces cerevisiae. Revealing this mechanism 

will be quite crucial since it allows understanding the molecular mechanism of some diseases 

related with Cohesin dysfunction. 
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Abstract 

Background/aim: Breast cancer is the most common cancer and a leading cause of death 

among women worldwide and in Turkey. Approximately 5-10% of all cancers are hereditary. 

Multigene panel testing provides a cost-effective method to detect germline variants in 

multiple cancer susceptibility genes. 

Materials and methods: We studied 392 breast cancer patients with different hereditary risk 

status and 209 elderly female controls without personal/familial cancer history. To 

characterize the germline mutational profile of the subjects, we sequenced the coding 

regions and splicing junctions of 26 cancer susceptibility genes using a multigene panel. We 

also performed multiplex ligation-dependent probe amplification (MLPA) analyses for Breast 

cancer type 1 (BRCA1) and Breast cancer type 2 (BRCA2) genes. 

Results: We detected pathogenic variants in 14.3% of all patients. This ratio is 23.9% for 

high-risk patients, 8.8% for low-risk patients, and 3.8% for controls. BRCA1 and BRCA2 had 

54.1% of all pathogenic variants. We found gross deletions/duplications in BRCA1, but not 

in BRCA2. Checkpoint kinase 2 (CHEK2) pathogenic variants were also prevalent (19.7%). 

Recurrent mutations exist in the Turkish population, albeit not common. The ratio of variants 

of uncertain significance (VUS) is more than 20% for all subjects and CHEK2 had the highest 

VUS density.  

Conclusion: Our results help us to improve the interpretation of certain variants. This study 

is important to understand better the genetic basis of hereditary breast cancer.  

Keywords: Breast cancer, hereditary cancer, next generation sequencing, germline variant 

detection 
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Abstract 

Background/aim: Breast cancer is the most commonly diagnosed cancer types in women. 

High levels of heat shock proteins (Hsp, especially Hsp27, Hsp70 and Hsp90) are associated 

with poor prognosis. Due to the inadequacy of current treatments and side effects, quercetin 

(Qu), which is an Hsp inhibitor as a natural compound, can be a good alternative. However, 

studies on the effect of Qu on Hsps in breast cancer are insufficient. Herein, we aimed to 

examine the Qu-induced Hsp inhibition and apoptosis in human breast cancer cells MCF-7 

(positive for estrogen receptor, ER+) and MDA-MB-231 (ER-). 

Materials and methods: The effect of quercetin on cell viability was determined by MTT 

assay. DNA damage was detected by Comet assay. Caspase activity was determined by 

colorimetric activity assay. Western blot analysis was performed to examine the effects of 

Qu on Hsp27, Hsp70, Hsp90, caspase-3 and PARP-1. 

Results: We found that Qu blocks cell proliferation in a dose- and time-dependent manner. 

Qu treatments (10, 25 and 100 µM) resulted in down-regulation of all Hsps tested and 

apoptosis induction, but did not cause DNA damage. Apoptosis in MCF-7 and MDA-MB-231 

cells was demonstrated by increased caspase activity and by cleavage of caspase-3 and 

PARP-1.  

Conclusion: The results suggest that Qu may be an effective agent for the treatment of 

breast cancer due to leading a significant reduction in Hsp levels and induction in apoptosis. 

Furthermore, MCF-7 cells were found to be more sensitive than MDA-MB-231 cells against 

Qu treatments, thus Qu can function as an anti-breast cancer agent with higher potential in 

ER+ breast cancer than compared to ER- breast cancer cells. 
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Abstract 

Background/aim: The NAD+-dependent formate dehydrogenases (FDH, EC 1.2.1.2) are 

important enzymes especially in pharmaceutical industry for the regeneration of NAD(P)H 

which is an expensive coenzyme used for chiral molecules synthesis. However, FDH 

enzymes show a rapid inactivation under biotransformation conditions because of the lack 

of thermostability. Thermal stability is a limiting factor for the development of industrial 

biotransformation processes. While there is a wealth of data for the effects on plant growth 

under biotic and abiotic stress conditions, our understanding about stability of plant-derived 

recombinant FDHs is limited and the biotechnological potential of plant-sourced FDHs need 

to be evaluated. Therefore, we used site directed mutagenesis method to improve the 

stability of NAD+-dependent FDH isolated from Gossypium hirsutum (GhFDH).  

Materials and methods: In this study M126, M214, M258, M294, M299 and M321 residues 

were selected to substitute Leu residue by using homology modelling. Primer pairs that carry 

the desired modification were designed and site directed mutagenesis were performed by 

using single step PCR. The mutagenesis mixture was transformed into DH5α-T1 E. coli cells. 

Mutant GhFDHs was sequenced in the region of the mutation to check for correct base 

chancing. 

Results: Mutant GhFDHs have been overexpressed in Escherichia coli and purified. SDS-

PAGE showed the proteins to be > 95% pure after purification. Protein concentration was 

determined using Bradford Protein Assay (Bio-Rad). 1.4 mg/ml protein was obtained from 

purification. 

Conclusion: Characterization studies of mutants in terms of kinetic and thermal stability 

properties are still in progress. 
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Abstract 

Background/aim: Oligodendrocytes found in the central nervous system are responsible for 

the formation of myelin sheath, which provides trophic support to neurons and facilitates 

transmission of their electrical signals. Therefore, myelin sheath plays an essential role in 

the function of the nervous system. When the myelin sheath is lost or damaged, electrical 

signal transmission is disrupted, and neurons become atrophied causing several diseases 

such as multiple sclerosis (MS), Pelizaeus–Merzbacher disease (PMD), and 

adrenoleukodystrophy. Myelination mechanism is well studied by immunohistochemistry and 

microscopical methods. However, because myelin sheath is a dynamic structure, live 

imaging is key in understanding the mechanism of myelin formation. Our main aim is to 

understand the detailed mechanism of myelin and neural membrane interactions by 

visualizing myelination using fluorescent proteins.  

Materials and methods: Neuronal membrane protein Caspr and its partner on the 

oligodendrocyte membrane, NF155, bind to each other at early stages of and stay bound 

together during myelin formation. To visualize membrane-membrane interactions during 

myelination, we cloned fluorescent tagged versions of NF155 and Caspr proteins under 

oligodendrocyte and neuron specific promoters, myelin basic protein (MBP) and synapsin 

(Syn), respectively. The lentiviral constructs of MBP:NF155-mCherry and Syn:Caspr-GFP 

were transfected in HEK293T cells to test their expression.  

Results: Our preliminary results showed that MBP:NF155-mCherry and Syn:Caspr-GFP 

constructs were packaged into lentiviral particles and were transduced mammalian cells. 

More, NF155-mCherry and Caspr-GFP proteins were expressed by mammalian cells.  

Conclusion: Understanding the mechanism and dynamics of myelination will improve our 

basic knowledge of the nervous system and will also elucidate mechanisms of myelin 

diseases such as MS. MBP:NF155-mCherry and Syn:Caspr-GFP are promising tools to 

investigate interaction between oligodendrocyte and neuron membranes. 
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Abstract 

Background/aim: Glioma is the most malign and aggressive primary brain tumor. New 

therapies are urgently needed against standard glioma therapy because of the drug 

resistance of glioma cells. In this case, the results obtained from plant-based approaches 

are very important. Curcumin which is found in the rhizome of turmeric (Curcuma longa) and 

gives yellow-orange color to turmeric, is an example of these approaches. Antioxidant, anti-

angiogenic, antimutagenic features of curcumin were found in the chemical structure of 

polyphenol. These features make a good agent for cancer studies. 

Materials and methods: Cytotoxicity test was performed with MTT to determine the toxic 

effect of curcumin on U87-MG human glioma cells. The effects of curcumin (2.5 and 5 µM) 

was evaluated on the expressions of caspase-3 and Bax protein by Western Blot analysis. 

Differences among groups were tested by one-way ANOVA followed by Tukey post-hoc-test.  

Results: As a result of cytotoxicity analysis, it was observed that curcumin was effective 

even at low doses. Western Blot analysis showed that curcumin caused upregulation of 

caspase-3 expression and downregulation of Bax expression in glioma cells. 

Conclusion: Considering all studies, it has been concluded that curcumin could be a good 

agent for glioma therapy. Future studies are needed to clarify how the other pro-apoptotic 

and anti-apoptotic proteins will be effected under the different concentrations of curcumin in 

glioma cells. 
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Abstract 

Background/aim: Familial Mediterranean fever (FMF) is an autoimmune disease, 

characterized by mutations in the MEFV gene encoding the pyrin protein. Unfolded Protein 

Response is activated in the endoplasmic reticulum (ER) stress, resulting from the 

accumulation of unfolded or misfolded proteins. We aimed to assess the effect of FMF 

disease on ER stress and to investigate the correlation between the levels of these with the 

inflammatory markers including C-reactive protein (CRP), erythrocyte sedimentation rate 

(ESR) and fibrinogen. 

Materials and methods: Sixty FMF patients (30 in attack period and 30 in attack-free period) 

and 30 healthy controls were involved in the study. The levels of serum Grp78 were 

measured by ELISA method. ER stress parameters of the patient and control group were 

compared. The relationship between ER stress parameters, demographic and laboratory 

data of the patients were investigated. SPSS 23.0 version was used for the statistical 

analysis. The statistical significance level was p<0.05. 

Results: There was no significant difference between the mean age and gender distributions 

of the patients and control groups (p>0.05). When we compare the GRP78 levels of the 

groups; The mean values of the attack group were 1.03±0.9 ng/ml, the remission group was 

0.98±1.07 ng/ml, and the control group was 1.45±1.13 ng/ml. However, no significant 

difference was detected between the Grp78 levels of the attack, attack-free patients and the 

healthy controls (p>0.05). On FMF patient group, the correlation of GRP78 values with serum 

CRP, sedimentation and fibrinogen levels was found to be correlated with disease activity 

parameters (p>0.05). 

Conclusion: According to our results, there is no increase in serum GRP78 levels which is 

one of the ER stress biomarkers in FMF disease.  
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Abstract 

Background/aim: PI3K pathway has been deregulated in one third of human cancers. All 

ClassIA PI3Ks, which are composed of catalytic and regulatory subunits, catalyze convertion 

of PIP2 to PIP3 on plasma membrane. The catalytic subunits of ClassIA – p110α, p110β, 

and p110δ –, are found to be mutated/amplified in cancers. As inhibiting all ClassIA catalytic 

isoforms lead to widespread toxicity, identification of isoform specific targets of especially 

p110α and p110β have the potential to transform targeted therapy for PI3K deregulated 

cancers.  

Materials and methods: Isogenic mouse embryonic fibroblasts (MEFs) were used as they 

constitute a genuine model for signaling experiments with their genetically stable, and non-

transformed phenotype. MEFs were engineered to have their first exons of p110α and β 

floxed, enabling their knock out in a temporally regulated manner, which allowed us to study 

their isoform specific targets. Myristoylation (Myr), a lipidation signal anchors proteins to the 

plasma membrane, leads to constitutive activation of kinases. We tagged p110s with Myr 

signal and transfected MEFs with them to study their targets. Proliferation assays, 

pharmacological inhibition, Western Blots are used to elucidate the unique targets of p110 

isoforms.  

Results: Myristoylated p110s result in activation of unique as well as common Akt 

substrates. These unique targets were highlighted in proliferation experiments where MEFs 

were treated either with Doxorubicin, a chemotherapeutic that is a topoisomerase II inhibitor, 

to induce apoptosis, or MK2206, a pan – Akt inhibitor. mTORC1 inhibition by Rapamycin, 

mTORC1 and mTORC2 inhibition by Everolimus, and Rac1 inhibition by EHT1864 translate 

differentially to the corresponding downstream targets in p110s.  

Conclusion: This study suggests differential regulation of translation, metabolism as well as 

survival signalling downstream of unique p110 isoforms.  

Keywords: Phosphoinositide 3-kinase, Protein Kinase B, Mammalian Target of Rapamycin, 
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Abstract 

Background/aim: The p53 transcription factor regulates multiple biological functions, 

including growth arrest, DNA repair, and apoptosis. p53 activity is regulated by many factors 

including posttranslational modifications. We previously studied to find antioxidant genes that 

regulate human p53 activity in the heterelogous yeast system.  109 deletion mutants lacking 

all the antioxidant genes were screened and three of them (Δhnt3, Δsac1 and Δmap1) were 

found to be showing lower p53 activity as compared to the wild-type cells. These genes have 

homologs in humans and they may be important in p53 regulation. Here, we aimed to 

investigate the relationships between the p53 and human HNT3, METAP1 and SAC1 by 

yeast two-hybrid analyses. 

Materials and methods:  We utilized the yeast two-hybrid technique to dissect the protein-

protein interactions between the p53 and the other proteins.  We used ProQuest™ Two-

Hybrid System (Thermo Fischer) for efficient clonning and expression of GAL-fusion 

proteins.  

Results: Transformants that contain p53-SAC1, p53-METAP1 and p53-HNT3 gave high β-

galactosidase activity along with the p53-LacZ control assay. Statistical analyses revealed 

insignificant differences between the control and test samples.  

Conclusion: Presense of p53 plasmid resulted in positive activity in all the transformants 

including the controls.  We believe that the transcriptional transactivity of p53 interfeered with 

the assay. Thus, we need to re-evaluate the protein interactions by Co-IP analyses in 

mammalian cells. 

Keywords: p53, protein interaction, yeast two hybrid  
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Abstract 

Background/aim: The Human Genome Project followed by developments in next 

generation sequencing technologies led to better annotation of the human genome. 

According to these, more than 70% of the human genome is transcribed, however, only less 

than 2% of these are translated into final protein products. Long nonoding RNAs (lncRNAs) 

are transcripts that are longer than 200 nucleotides and that lack an open reading frame. 

Researchers are brightening the literature about lncRNAs in the various cellular processes 

and diseases; however, the list is far from being completed.  

Materials and methods: Differentiation Antagonizing Non-Protein Coding RNA (DANCR) is 

a lncRNA and was found to promote cell growth and tumorigenicity in various cancer types. 

We identified that DANCR is controlled during DNA damage response. In RNA-seq 

experiments, we found that upon doxorubicin treatment, DANCR expression is repressed in 

human colorectal cancer (HCT116) and mouse embryo fibroblast (MEF) cells, suggesting an 

evolutionary conserved role for this lncRNA.  

Results: Using RT-qPCR, we confirmed that the decrease in DANCR expression is time 

dependent but it is restored in prolonged treatments. In order to uncover the roles of DANCR 

in cancer cell growth and proliferation, we deleted DANCR gene in HCT116 cells using 

CRISPR/Cas9 gene editing technology and confirmed the gene deletion by genotyping PCR 

and Sanger sequencing. The mutant cells proliferate slower compared to paternal cells; 

migrate slower; and have greater IC50 value against doxorubicin.  

Conclusion: The identification of molecular mechanisms of DANCR in these cellular 

processes will shed light onto the DNA damage response mechanisms in colorectal cancer. 
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Abstract 

Background/aim: Bacteria in Xenorhabdus genus are symbiotically associated with obligate 

insect pathogenic Steinernema nematodes. Xenorhabdus bacteria secrete toxins, 

exoenzymes, and proteins for immune evasion and subsequent killing of insects. Some of 

these proteins are secreted via particular protein secretion systems in entomopathogenic 

Gram-negative bacteria. However, secretion systems in the entomopathogenic 

Xenorhabdus spp. have not been identified completely. To understand the distribution of 

secretion systems among the Xenorhabdus genomes, we conducted a comprehensive 

comparative analysis of secretion systems (Type I-VI). 

Materials and methods: MacSyFinder (TXSScan), SecReT4, and SecReT6 databases 

were used to identify secretion systems from the 51 of available complete and draft 

Xenorhabdus genomes in NCBI (National Center for Biotechnology Information). For 

phylogenetic analysis, average nucleotide identity (ANI) values was calculated by EDGAR. 

Results: Our results showed that all analyzed Xenorhabdus genomes had Type I (T1SS) 

and Type V (T5SS) secretion systems and Type IV pili (T4P). None of the Xenorhabdus 

genomes possessed Type II (T2SS) and Type III (T3SS) secretion systems. The complete 

operon of Type VI secretion system (T6SS) was present in all strains except in the X. 

thuongxuanensis 30TX1. There was no variation in secretion systems among Xenorhabdus 

genomes.  

Conclusion: This is the first comprehensive analysis on the secretion systems of the 

Xenorhabdus genomes. We expected to improve our understanding of distribution of 

secretion systems by comparative analysis of the Xenorhabdus genomes. 

Keywords: Comparative genomics, bacterial secretion systems, entomopathogen, 

Xenorhabdus 
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Abstract 

Background/aim: The Photorhabdus genus consists of bioluminescent Gram-negative 

bacteria, which are members of the Enterobacteriaceae family. Photorhabdus are lethal 

insect pathogens that are mutualistic partner of entomopathogenic nematodes in the genus 

Heterorhabditis. One species of Photorhabdus (P. asymbiotica) is associated with human 

skin infection. Photorhabdus species secrete toxins and exoenzymes that target the cellular 

branch of innate immunity of insects. However, identification of these secretion systems in 

Photorhabdus have been missing. Thus, we conducted a comparative analysis of 

Photorhabdus genomes to determine secretion systems, and a phylogeny analysis of 

Photorhabdus genomes to understand phylogenetic relationship among the Photorhabdus 

strains. 

Materials and methods: The genome sequences of 45 Photorhabdus strains were 

downloaded from NCBI (National Center for Biotechnology Information). By EDGAR, a 

phylogenetic tree was built from the core genomes of 45 Photorhabdus strains. Average 

Nucleotide Identity (ANI) value was calculated, and Pan-Core genome development plot was 

created. To identify the secretion systems of Photorhabdus genomes, MacSyFinder was 

used. 

Results: Photorhabdus asymbiotica strain ATCC43949, bioluminescent clinical isolate, was 

the only plasmid-carrying genome from evaluated Photorhabdus genomes. The phylogenetic 

tree was built from the 1025 core gene sets of 45 genomes, and it was supported by ANI 

value. Our results indicated that all genomes had Type I (T1SS), Type III (T3SS), Type V 

(T5SS), Type VI (T6SS) secretion systems and flagellum genes. All genomes had partial of 

Type IV pilus genes. There were variations in the number of T1SS and T6SS genes among 

the Photorhabdus genomes. 

Conclusion: We expected to improve the phylogeny of Photorhabdus and reclassification 

of strains. This is a recent report of Photorhabdus secretion systems and comparative 

genomics approaches to understand the secretion systems and phylogeny.  

Keywords: Photorhabdus, entomopathogens, comparative genomics, bacterial secretion 

systems 
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Abstract 

Background/aim: Thymoquinone (TQ), a well-known active constituent of Nigella sativa, 

has been extensively investigated for its pharmacological activity such as anti-inflammatory, 

antioxidant and antimicrobial effects. These properties make Nigella sativa and TQ an 

important potential agent for wound healing activity. Although there have been numerous 

studies on wound healing effect of Nigella sativa, studies on thymoquinone are still 

insufficient. In this study, we aimed to investigate the in vitro wound healing potential of TQ. 

Materials and methods: We used NIH/3T3 mouse embryonic fibroblast cells to evaluate 

the wound healing effect of TQ. MTT assay was used to measure its cytotoxic and 

proliferative effects. 0.1, 1 and 10 µM TQ were applied to the cells. Its effect on wound 

healing after 18- and 24- hours recovery was examined by in vitro scratch assay. Also, the 

level of β-catenin, an effective protein in wound healing processes was determined by 

Western blot assay. The statistical evaluation was performed with two-way ANOVA followed 

by Tukey post-hoc-test. The criterion for statistical significance was P < 0.05. 

Results: MTT analysis revealed that low doses of TQ had a proliferative effect on the cells. 

In vitro scratch assay data showed that treatment with 1 and 10 µM TQ resulted in a 

statistically significant recovery (91.35% and 90.84%, respectively) in wound area compared 

to control. Furthermore, we observed statistically significant increase of β-catenin protein 

level which is supported our data. 

Conclusion: All these results highlight that thymoquinone has an important value to 

investigate its usability on wound healing as an active substance. 

Keywords: Thymoquinone (TQ), NIH/3T3, wound healing 
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Abstract 

Background/aim: Macrophage-derived inducible nitric oxide synthase enzyme (iNOS) is 

responsible for excess NO production in damaged tissues during inflammation process. 

Inhibition of iNOS enzyme activity plays an essential role in the treatment of many diseases. 

This study aims to investigate the effect of ursolic acid (UA), olean-12-en-28-ol, 3β 

pentacosanoate (OPC) and rutin isolated from Capparis ovata on the NO synthesis by the 

iNOS. 

Materials and methods: RAW 264.7 cellswere cultured in RPMI-1640 medium. Cells were 

treated with varying concentrations of compounds and LPS for 24 h at 37 °C. During this 

process,cell viability was assessed using crystal violet staining. The most effective dose of 

LPS for stimulation of the cells and non-toxic doses for compounds were determined. After 

stimulation with LPS, the determined doses of compounds were applied. The nitrite levels in 

LPS-induced macrophage cells were measured according to the Griess method in 

extracellular supernatants to investigate the effect of compounds on NO synthesis by the 

iNOS 

Results: A significant reduction was measured in the amount of nitrite detected in 

extracellular supernatants following the application of compound compared to the amount of 

nitrite measured only in LPS-induced cells. 

Conclusion: The data suggested that these compounds exhibit anti-inflammatory 

properties, via inhibiting the synthesis of NO by iNOS in LPS-induced cells. Also, the 

determined doses of these compounds have noadverseeffecton cell survival during 

incubation as an anti-inflammatory agent. 

Keywords: Capparis ovata, Inflammation, Nitric oxide, iNOS 
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Abstract 

Background/aim: Glycosylation is an important modification of proteins and lipids. It affects 

their folding, targeting and the interaction between them. Glycosyltransferases add glycans 

to proteins and lipids and elongate the chains of glycans while glycosidases are responsible 

for hydrolysis of glycosides and play role in glycan maturation and degradation of the 

glycated molecules. Hexosaminidases are responsible for cleavage of terminal N-acetyl-β-

D-hexosamines. Here we describe the beta-hexosaminidase CG7985 (dmHexDC), which is 

expressed in R7 photoreceptors and the morphogenetic furrow during retina development in 

Drosophila.  

Materials and methods: molecular cloning, RNAi, immunohistochemistry, LipiTOX staining, 

enzymatic assay, CRISPR/Cas9. 

Results: The downregulation of dmHexDC affects the localization of Wg, Notch, Delta, and 

Dpp signaling in the developing fly retina. Loss of dmHexDC leads to the neuronal loss 

through apoptosis which is accompanied by non-neuronal tissue overgrowth. Similar to the 

homologous human cytoplasmic hexosaminidase HEXD, dmHexDC catalyzes the hydrolysis 

of the N-acetylglucosamine and N-acetylgalactosamine residues with a bias towards 

N-acetylgalactosamine. Unlike HEXD, dmHEXDC possesses a transmembrane domain, 

which suggests its localization to the secretory pathway. HexDCnull mutants show 

enlargement of lysosomes and lipid accumulation. However, our preliminary co-localization 

studies and dmHexDC optimum activity at pH6.0 suggests localization of dmHexDC to Golgi. 

Conclusion: The loss of dmHexDC in Drosophila causes phenotypes resembling lysosomal 

storage disorder symptoms in humans, but the localization of dmHexDC together with the 

process that is crucial for neuronal development and that depends on this enzyme remain 

unclear. To reveal the role and the localization of dmHexDC we are performing a search for 

potential interaction partners of dmHexDC via proximity-dependent labelling technique. 

Keywords: Drosophila, hexosaminidase, retina development, R7 photoreceptors, neuronal 

loss 
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Abstract 

Background/aim: Cancer is a problem with worldwide importance and is the second most 

common cause of mortality globally. Phytochemicals isolated from herbs are always the 

biggest agents in the study of new anti-cancer agents. It was aimed to evaluate the in vitro 

effects of 1H-indole-2-hydroxy, 3 carboxylic acid (IHCA) isolated from Capparis ovata on 

diverse molecular targets to give proof to its promising potential anti-cancer action for further 

research.  

Materials and methods: LNCaP and HEK293 cell lines were purchased American Tissue 

Culture Collection. The cells were cultured in DMEM medium containing 10% FBS, 0.5% 

penicillin/streptomycin at 37°C in a humidified atmosphere comprised of 95% air and 5% 

CO2. The crystal violet staining assessed the cell viability in the conditioned media. The 

protein and mRNA levels of P53 and ACTB were determined by western blotting and qPCR, 

respectively. HEK293 cells were transfected with the pGL4.38 [luc2P/p53 RE/Hygro] Vector. 

After 24 hours of transfection, cells were stimulated with IHCA and Doxorubicin (as positive 

control). Luminescence was detected using the Dual-Glo Luciferase assay system. 

Results: IHCA did not significantly elicit the P53 gene expression in EC25 dose while the 

increase in the level of P53 protein and mRNA were observed in the cells treated with EC50 

dose of IHCA. HEK-293 cells transfected with P53 firefly luciferase (Luc) were treated with 

doxorubicin and IHCA for the time indicated, and luciferase activities were measured. It was 

found that doxorubicin (1.2-fold) and IHCA (1.7-fold) significantly increased luciferase activity 

compared to control. 

Conclusion: These data provide the molecular elucidation for the anti-cancer properties of 

IHCA and propose that this alkoloid may be a potential agent in treating prostate cancer. 

Keywords: Alkaloid, 1H-indole-2-hydroxy, 3 carboxylic acid, Anti-cancer 
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Abstract 

Background/aim: Evolutionarily, our brains drive great enthusiasm towards palatable 

nutrients. Craving and consuming palatable foods with high fat or sugar content often 

overcome homeostatic feeding, which in turn trigger obesity and binge-eating associated 

diseases with high mortality risk. Physiological hunger and satiety states are regulated by 

certain brain regions including lateral hypothalamic area where melanin concentrating 

hormone (MCH) neurons reside. However, neural circuits that control reward seeking by 

predominating physiological needs remain unidentified.   

Materials and methods: In our study, we used acute optogenetic and chemogenetic 

manipulation tools for functional characterization of MCH neurons. Pmch-cre transgenic mice 

were transduced with ChR2-eYFP, hM3D(Gq)-mCherry or hM4D(Gi)-mCherry bearing rAAV 

and probed for acute food intake, glucose sensitivity, locomotor activity and anxiety level. 

We also investigated rewarding capacity of MCH neurons performing optogenetic 

manipulation on two different operant tasks. 

Results: Our results indicate that MCH neurons were not involved in short-term appetite 

control unless stimulation was temporally paired with consummatory period. Inhibition of 

these neurons ameliorated glucose tolerance and was mildly anxiolytic. Yet, short-term 

locomotor activity did not alter following acute manipulation. Strikingly, we showed that 

activation of MCH neurons alone is sufficient to induce reward. Mice gained the reward value 

solely by having their MCH neurons activated, which in contrast could be obtained by 

consuming palatable nutrients. MCH neuron activation overrode the pleasure of binge-

eating.      

Conclusion: Collectively, our findings address diverse behavioral and physiological 

functions of MCH neurons and suggest a direct role in reward function independent of post-

ingestive actions. MCH neurons elevate the rewarding capacity regardless of chow food 

consumption rather than fulfilling a short-term appetite control.  

Keywords: Melanin concentrating hormone, reward, optogenetics, chemogenetics 
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Abstract 

Background/aim: Quaternary ammonium compounds especially benzalkonium chloride are 

widely used as disinfectants in food and medical environments. Listeria monocytogenes is 

an important foodborne pathogen leading to severe outbreaks and death in pregnant women 

and immune compromised patients. Increased resistance of bacteria to disinfectants cause 

important public health problems. The aim of this study was to identify disinfectant resistance 

gene profiles of L. monocytogens strains. For this purpose, the genes responsible for 

disinfectant resistance were screened in 92 foodborne L. monocytogenes strains by PCR. 

Materials and methods: In this study, 92 L. monocytogenes strains previously isolated from 

chicken samples in İstanbul were used. The strains were identified at the species level by 

monoAB PCR. Five disinfectant resistance related genes (BcR, qacE, qacH, radC and emrC) 

were screened in the strains by monoplex PCR using gene specific primers.  

Results: According to PCR results, 2 and 3 strains were positive for emrC and qacE genes. 

Benzalkonium chloride resistance gene (BcR) was found in 31 of the strains, moreover, qacH 

and radC genes were detected in 36 and 52 L. monocytogenes strains, respectively. 

Conclusion: The wide use of disinfectants and antimicrobials lead to increased resistance 

in microorganisms. In this study, main disinfectant resistance genes were screened in 

foodborne L. monocytogenes strains and from 34% to 57% of the strains were found to carry 

disinfectant resistance genes. The presence of disinfectant resistant strains in food and on 

food contact surfaces can cause rapid spread of these strains to other food and threat public 

health.  

Keywords: Listeria monocytogenes, disinfectant resistance, PCR 
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Abstract 

Background/aim: Alzheimer disease (AD) is a complex disorder characterised by loss of 

synapses, causing memory loss and neurodegeneration. At present, there is no definite 

treatment that is known to prevent the progression of this disease. Coumarin has been 

proven to be a biological and therapeutic agent in various diseases. It was aimed to 

investigate the anti-Alzheimer effects of new coumarin derivatives on human neuroblastoma 

cell line (SH-SY5Y).  

Material and methods: Coumarin derivatives were synthesised and provided by Dr. G. 

Tataringa. 4-Propyl-8-hydroxycoumarin (PHC) was selected based on its AChE inhibition 

activity, among others. The SH-SY5Y cells were cultured in DMEM:F12 medium and the cell 

viability was assessed using crystal violet staining. EC04 and EC08 doses were determined 

for further study. Determined doses of PHC was applied to the cells. Total RNA was isolated, 

and qRT-PCR analysis was carried out for each gene. The effect of PHC on the expression 

level of APP, PSEN1, PSEN2, APOE, CLU, CR1, PICALM, BIN1, ABCA7, MS4A1, CD33, 

CD2AP, SORL1, MMP9 were analysed. 

Results: We have found that the expression of PSEN1, PSEN2, APOE, CLU, PICALM, 

ABCA7 genes were significantly inhibited while the level of CR1 and MS4A1 genes were 

significantly induced upon PHC application in SH-SY5Y cells 

Conclusion: Based on the down-regulation of the genes related to Alzheimer disease, it is 

suggested that PHC poses therapeutic potential for Alzheimer disease. 

Keywords: Anti-Alzheimer, Coumarin, 4-propyl-8-hydroxycoumarin, Acetylcholinesterase 
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Abstract 

Background/aim: Ketone bodies are the group of water-soluble molecules that are 

produced by the liver especially from fatty acids. The effect of ketone bodies on the longevity 

or aging process has been studied for years in a wide range of organisms. Although some 

positive effect of different kind of ketone bodies has been shown in different studies, the 

underlying molecular mechanisms remain debated and need to be clarified.  Here, we aimed 

to study the effect of a ketone body, β-Hydroxybutyrate, on the longevity of 

Schizosaccharomyces pombe and tried to shed more light on the mechanisms that 

contributed the increased longevity.  

Materials and methods: S.pombe cells were treated with different concentrations of β-

Hydroxybutyrate and the results were compared with non-treated S.pombe cells. To 

investigate the β-Hydroxybutyrate treatment on certain cellular paramaters, carbohydrate 

consumption, total cellular oxidation, lipid peroxidation, stress response to heat and H2O2 

have been measured. Besides, the effect of β-Hydroxybutyrate on 23 different S.pombe 

mutants that are defective in glucose uptake process was investigated.  

Results: β-Hydroxybutyrate extended the lifespan of S.pombe cells 20%. β-Hydroxybutyrate 

treated cells used less carbohydrate and had significantly less lipid peroxidation. On the 

other hand β-Hydroxybutyrate extended the lifespan of 6 mutants related with glucose uptake 

mechanism.  

Conclusion: Ketogenic diet has a considerable effect on the longevity of 

Schizosaccharomyces pombe cells. The results support that this effect may caused by a 

decrease in glucose uptake and beneficial effect on longevity may especially be related with 

intracellular oxidative condition.   

Keywords: Aging, β-Hydroxybutyrate, ketone metabolism, Schizosaccharomyces pombe  
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Abstract 

Background/Aim: Cladribine is antineoplastic agents that acts as an inhibitor of DNA 

synthesis and repairs and induce cell death. It is used in the treatment of lymphatic diseases 

and multiple sclerosis. There have been many studies showed the effect of cladribine on 

lymphatic system cells, but no reports on the apoptotic effects of cladribine in human 

glioblastoma cell line have been investigated. Our study aimed to investigate whether 

cladribine has an apoptotic effect on glioblastoma cells.  

Materials and Methods: For this purpose, we first determined the cytotoxicity of cladribine 

in U-118 MG cells by crystal violet staining assay. The expression analysis of apoptotic 

genes was detected by qRT-PCR after cladribine treatment at non-toxic dose. Then, we have 

followed the induction of apoptosis by cladribine in U-118 MG cells applying DNA 

fragmentation assay.  

Results: It was found that 0.035 mM cladribine was the approximately 10% non-toxic dose 

for U-118 MG cells. mRNA levels of BCL-2, MAPK, RAF and JAK were decreased 80%, 

66%, 73% and 69% by the cladribine treatment, respectively. On the other hand, P53, BAX, 

FASLG, ATM, ATR, ATRIP, BRCA1, H2AFX and PARP1 mRNA level increased 85%, 69%, 

65%, 90%, 78%, 66%, 60%, 77% and 57% as a result of the cladribine treatment. Unlike 

these mRNA levels, P73, JUN and MYC mRNAs were not altered by the cladribine. 

Moreover, the induction of DNA fragmentation assay indicates that cladribine induces the 

apoptosis in U 118 MG cells.  

Conclusion: These results suggested that cladribine induces apoptosis by through the 

intrinsic pathway and DNA strand breaks in the glioblastoma cells. 

Keywords: cladribine, apoptosis, glioblastoma cells, DNA fragmentation 
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Abstract 

Background/aim: In glioma cells overexpressed Hsp60 and Hsp70 have been closely 

associated with tumor cell proliferation. Resveratrol (RSV), a natural compound, has 

antitumor effects on gliomas, but there are no reports regarding its effect on Hsp60 and 

Hsp70 expression in gliomas. The aim of this study was to investigate the effects of Hsp60 

and Hsp70 silencing on the anti-cancer effects of resveratrol in U87MG human glioblastoma 

cells. 

Materials and methods: To determine cytotoxic effects of resveratrol and siRNAs on U87 

MG human glioblastoma cells, MTT test was used. Cell transfections with Hsp60- and 

Hsp70-spesific siRNAs were performed at concentrations of 25 and 50 nM. Potential 

inhibitory effects of resveratrol (10 and 15 µM) alone and in combination with siRNAs on Hsp 

expression were evaluated by Western blotting. The apoptotic activity was also evaluated by 

Western blotting using Bax, Bcl-2, caspase-3, PARP antibodies. Statistical analyses were 

performed using one-way ANOVA and Tukey post-hoc-test.  

Results: Resveratrol treatments inhibited cell proliferation in a dose- and time-dependent 

manner. After siRNA transfection, Hsp60 and Hsp70 protein levels were decreased by 61% 

and 69%, respectively. Our results show that combined treatments significantly increased 

the silencing effect on Hsps. In addition, the blocking of Hsp60 and Hsp70 expression made 

U87MG cells more sensitive to apoptosis. 

Conclusion: Increased induction of apoptosis as a result of siRNA-mediated silencing of 

Hsp60 and Hsp70 prior to resveratrol treatment may represent a novel therapeutic strategy 

for glioma patients. 

Keywords: Resveratrol, heat shock protein (Hsp), apoptosis, glioma 
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Abstract 

Background/aim: Mitosis is the cell division that produces two daughter cells with same 

genetic material as the parental cell. Among stages of mitosis, we are specifically interested 

in understanding events that occur while finishing mitosis. A signaling pathway called the 

mitotic exit network (MEN) is essential for mitotic exit of budding yeast cells. Our preliminary 

data identifies phosphotidylinositol (3,5) biphosphate as a potential mitotic exit regulator in 

yeast. Here, we aim to reveal the molecular role of PtdIns (3,5) P2   in mitotic cell division. 

Materials and methods: To understand the possible function of PtdIns (3,5) P2; VAC7, 

VAC14 and FAB1 are deleted from S. cerevisiae genome. To elucidate the cell cycle phase 

at which PtdIns(3,5)P2 affects mitotic exit, knockout yeast strains are analyzed via 

fluorescence microscopy. All in all; a combination of genetic, biochemical and microscopy 

techniques are used to address these points. 

Results: Our genetic data show that VAC7 and LTE1 deletion causes synthetic lethality and 

this lethality is rescued in the absence of Bfa1 and Kin4. Also; we observed that in the 

absence of Vac7 anaphase duration is significantly longer. 

Conclusion: Outcome of this study will reveal the mechanism by which PtdIns(3,5)P2 

controls mitosis. Our data suggests that PtdIns(3,5)P2  contributes MEN pathway for exit from 

mitosis. 

Keywords: Mitosis, PhosphotidylInositol 3,5 biphosphate, Saccharomyces cerevisiae, 

Mitotic exit, Cell Cycle 
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Abstract 

Background/aim: Pycnodysostosis is an autosomal recessive inherited skeletal dysplasia 

characterized by increased bone density, short stature, open and wide anterior fontanelles 

and acroosteolysis. Mutations in the CTSK gene are responsible for the phenotype of 

disease. 

Materials and methods: Patient: A 5-year-old female patient was consulted to our clinic for 

open fontanelles and short stature. Developmental stages were normal and short hand 

fingers were detected. The patient had no history of fracture. The bone radiographs showed 

increased bone density and the patient's bone age was one year behind the calendar age. 

Although the patient had a similar phenotype in her 1-year-old sister, there was no similar 

history in the family. After DNA isolation from peripheral blood, 8 exons and exon-intron 

boundaries of CTSK gene from the patient, her parents and sister were amplified and 

sequenced by Sanger method. 

Results: Karyotype of the patient is 46, XX. Sequence analysis showed that homozygote 

c.721C> T (p.R241X) mutation was detected on CTSK gene. This mutation is pathogenic 

based on silico analysis and HGMD database.  Segregation analysis showed that her mother 

and father were heterozygote but her sister is homozygote for this mutation.  

Conclusion: Nonsense mutation was detected in Pycnodysostosis patient. Genetic analysis 

is important and necessary for screening individuals at risk in the family and providing 

appropriate genetic counseling. 
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Abstract 

Background/aim: Parkinson Disease (PD) is the second most common neurodegenerative 

disease. The symptoms of PD are tremor, akinesia, bradykinasia, hypomimia, decreased 

eye blinking, and hypophonia. The pathogenesis of Parkinson Disease (PD) remains poorly 

understood. The purpose of this study was to determine the relationship between VDR Taq-

I polymorphism and PD in the Turkish population. 

Materials and methods: This study contains 152 PD patients and 184 healthy controls. 

Genomic DNA’s were isolated from the blood samples of each subject by salting out method. 

VDR gene Taq-I polymorphism region was amplified by polymerase chain reaction (PCR). 

The PCR products were digested by Taq-I enzyme and genotype of patients and healthy 

control was determined by size of the digested PCR products. 

Results: No Significant association for genotype distribution of VDR Taq-I polymorphism 

was found between PD patients and healthy control in Turkish population. Also, there is no 

relationship for allele frequency of VDR Taq-I between PD patients and healthy controls too. 

Conclusion: There is no significant association with VDR Taq-L polymorphism (p>0,05) and 

Parkinson’s Disease in Turkish population. 
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Abstract 

Background/aim: Diabetes mellitus (DM) causes ototoxicity, and various histological 

changes and hearing loss in the cochlea. The purpose of this study was to examine the anti-

ototoxic impact of Pterostilbene (PTS) on the model of streptozotocin (STZ)-induced DM 

in rats. 

Materials and methods: Thirty Wistar albino male rats were examined with the Distortion 

product otoacoustic emission (DPOAE) tests, and randomly divided into five groups: Control 

(healthy control), DM (diabetic control) DM+PTS10, DM+PTS20 and DM+PTS40 (as diabetic 

rats treated with intraperitoneal PTS at 10, 20, or 40 mg/kg/day, respectively). DPOAE test 

was repeated on four-week experimental period on all the groups. Finally, 

immunohistochemistry, histopathological and biochemical examination was performed. 

Quantitative real-time polymerase chain reaction was used to assess the mRNA expression 

levels of the Casp-3, Bax, and Bcl-2. 

Results: A dose-dependent increase of the mean DPOAE amplitudes was observed with 

PTS treatment (P < 0.05 for all). The hair cells of the Corti organ of the DM+PTS treatment 

groups were observed to have weak the caspase-8, cytochrome-c, and apoptotic-positive 

cell numbers expression but strong reactions were determined in the DM group (P< 0.05 for 

all). Also, PTS treatment groups compared to DM, statistically significant an increase in the 

mRNA expression of the Bcl-2 but a decrease the Bax and Casp-3 in a dose-dependent 

manner were observed (P< 0.05 for all). PTS treatment significantly improved the metabolic 

parameters of the diabetic rats, such as body weight, blood glucose, serum insulin, and MDA 

levels, consistent with our other findings (P< 0.05 compared to DM for all). 

Conclusion: This study reports the first in vivo findings to suggest that there is a protective 

effect of PTS on DM-dependent ototoxic rat model. 
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Abstract 

Background/aim: Induced pluripotent stem cells (iPSCs), which are reprogrammed from 

differentiated cells back to an embryonic-like state, can be used to generate disease specific 

cell types to study neurodegenerative diseases. Friedreich’s ataxia (FRDA) is a hereditary 

neurodegenerative disease characterized by progressive ataxia of limbs, dysarthria, sensory 

neuropathy and cardiomyopathy. FRDA results in reduced Frataxin protein levels. However, 

link between reduced Frataxin level and disease-associated pathologies remains unclear. In 

this study, our aim is to generate an in vitro model of FRDA and thus identify pathways, 

genes and/or proteins involved in FRDA and validate the effects of candidate drugs on in 

vitro FRDA models. 

Materials and methods: Fibroblasts collected from 3 FRDA patients and 2 healthy 

individuals were reprogrammed to iPSCs by episomal vector nucleofection. Integration of 

episomal vectors was assessed with a PCR-based detection method. Expression of 

pluripotency genes in iPSCs was tested by real time PCR analysis of OCT4, SOX2, NANOG, 

LIN28A and by immunofluorescence staining using antibodies against OCT4, NANOG, 

SSEA4. Ability of iPSCs to differentiate into all three germ layers was assessed by formation 

of embryoid bodies. 

Results: We derived iPSCs from FRDA patients and healthy individuals with goal of 

differentiating them into neurons and cardiomyocytes. The resulting iPSCs were 

characterized with respect to expressions of pluripotency markers, and ability to differentiate 

into all three germ layers with normal karyotypes along with lack of genomic integration of 

episomal vectors.  

Conclusion: After characterization, iPSCs will be converted to cardiomyocytes and neurons. 

Disease-specific mechanisms such as iron accumulation and mitochondrial dysfunction upon 

oxidative stress will be examined in these cardiomyocytes and neurons. Finally, to reverse 

any potential abnormalities in the in vitro FRDA models, we will test therapeutic strategies to 

examine the effects of candidate drugs on the disease phenotypes.  

Keywords: Induced pluripotent stem cells, Friedreich’s ataxia, characterization 
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Abstract 

Background/aim: Vitamins have been suggested to be an effective antioxidant to protect 

against carcinogenesis, and metabolic differences between tumors and normal cells are 

used as a potential treatment in cancer. In this study, a combination of Cerulenin and Vitamin 

E (α-TOS) was applied to the U87 glioma cell line to determine the concentration that causes 

50% cell death. 

Materials and methods: The viability of the test materials and controls were determined 

using the MTT Test. After determining the cytotoxic doses (CD50) of test materials separately, 

the concentration of Cerulenin was kept constant and experimental groups were generated 

as in four different pairs. 

Results: CD50 causing 50% death of U87 glioma cells were found 5.2 μg/ml for Cerulenin 

and 47 μM for α-TOS. It was observed that the dual mixture containing the CD50 dose of both 

test materials killed 70% of the cells and the viability gradually increased as the α-TOS 

concentration was reduced in the rest of trials. Among the other combinations in the 

experimental groups, the dose affecting the cell proliferation closest to 50% was determined 

as 33 μM α-TOS + 5.2 μg/ml Cerulenin. 

Conclusion: Glioblastoma multiform (GBM) is still the most difficult cancer to treat in clinical 

oncology. α-TOS has been found to induce apoptosis specifically in tumor cells without 

damaging normal cells. Overexpression of Fatty acid synthase (FAS) has been observed in 

many types of cancer compared to normal tissues.  

However, it is thought that α-TOS suppresses the mechanism of action of Cerulenin in these 

dual combinations. Since no similar studies have been conducted on glioma in previous 

years, these findings have been presented for the first time with this study. 

Keywords: U87 cell line, Cerulenin, α-TOS, MTT Assay 
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Abstract 

Background/aim: Salvia species have received a great deal of attention due to their 

economic importance and their wide diverse biological activities including anti-tumor, anti-

carcinogenic, antioxidant activities. In this regards, the aim of this study is to determine 

cytotoxic and apoptotic effects of essential oils obtained from aerial parts of Salvia syriaca 

L. and their chemical content by GC-MS. 

Materials and methods: Salvia syriaca were collected from Burdur-Turkey. Essential oil 

was obtained by water distillation using a Clevenger apparatus. Different concentration of 

essential oils was applied to human colon cancer cell line (Caco-2) for 24 hours. At the end 

of 24 hours, the survival rate of cell was measured crystal violet test at 630 nm by using 

ELISA reader. The Annexin V-FITC Apoptosis Assay Kit was used to evaluate cell apoptosis.  

Results: The GC-MS analysis showed that germacrene D (21.77%), trans-β-ocimene 

(14.66%), β-pinene (9.07%), α-cadinol (8.19%) and α-pinene (6.50%), were major 

components found in essential oil. Moreover, that oil showed cytotoxic effect on Caco-2 cells 

in a dose-dependent manner. The EC50 value of the essential oil was found to be 63.5 µg/ml. 

Image based cytometry analysis revealed that the percentage of apoptosis was increased 

after exposure of Caco-2 cells to S. syriaca essential oils.  After oil treatment, annexin 

positive cells increased around 6-fold with respect to control cells.  

Conclusion: All those data suggest the hypothesis that essential oil of S. syrica is relatively 

cytotoxic and apoptotic to Caco-2 cells and has promising phytochemicals that may be used 

in cancer treatment. Activity guided fractionation experiment should be done for testing that 

hypothesis. 
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Abstract 

Background/aim: Insect fat body is analogue to vertebrate liver and adipose tissue. 

Functions of the fat body are regulated by the endocrine system. During metamorphosis, it 

undergoes remodelling process. While larval fat body cells are being removed by 

programmed cell death, new fat body cells that adapt to adult life multiply and develop from 

stem cells. In this study, during the fat body remodeling process, the role of juvenile hormone 

was tried to be elucidated by applying a juvenile hormone analogue, fenoxycarb. 

Materials and methods: Specific markers of apoptosis during degeneration of larval fat 

body cells were investigated by morphological observations, TUNEL method and 

measurement of caspase-3 enzyme activity spectrophotometrically. Transmission electron 

microscopy studies and spectrophotometric measurement of acid phosphatase activity were 

performed for the analysis of autophagic cell death. EcR-B1 protein, an ecdysone receptor 

isoform, was determined by western blot for analysis of the link between fat body tissue 

remodeling process and steroid hormone ecdysone.  

Results: The results indicate that the degeneration process of larval fat body cells is largely 

accomplished by autophagic cell death. Also, fenoxycarb application caused extra larval 

molting in the last instar larvae and it was determined that removal of the larval fat body cells 

by programmed cell death was prevented.  

Conclusion: High presence of ecdysone receptor B1 by western blotting demonstrates that 

ecdysone plays a role in the autophagic cell death in larval fat body cells through the EcR-

B1 isoform. 
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Abstract 

Background/aim: Findings suggest that terpinolene can suppress proliferation and induce 

cell death in cancer cells. However, pathways and mechanisms involved in terpinolene-

induced cell-death is not clear. In this study we aimed to investigate the changes in cell 

viability and the expression of some apoptotic genes in response to terpinolene treatment in 

ER+ or ER- cells.  

Methods: Firstly, using MTT (3- (4,5-dimethylthiazole-2,5-diphenyltetrazolium) assay we 

compared the effect of terpinolene on viability of ER+ (MCF7), ER- (MDA-MB-231) breast 

cancer cells. HEK-293 was used as a non-cancerous control cell.   Terpinolene-induced 

changes in the expression levels of apoptotic proteins (Bax and cleaved PARP) were 

determined by Western blot assay. Our findings on apoptosis were further tested by Annexin 

V/PI staining.  

Results: Cisplatin was used as a positive control agent for evaluating anti-cancer effects of 

terpinolene.  ER+ breast cancer cell line MCF-7 (IC50: 43.77μM, 24 hours) was more 

sensistive to cisplatin than ER- MDA-MB-231 cell line (IC50: 78.42 μM, 24 hours). Non-

cancerous cell line HEK-293 was also found to be sensitive to cisplatin (IC50: 44.74 µM). 

Similarly, MCF-7 cells were the most sensitive to terpinolene treatment (IC50: 528.67 μM, 24 

hours) while MDA-MB-231 cell line displayed a moderate resistance to terpinolene treatment 

(IC50: 636.54 µM, 24 hours).  HEK-293 cells were found to be the most resistant (IC50: 709.92 

μM, 24 hours).  Data obtained from both Western blot and RT-qPCR suggested that 

terpinolene induced the expression of genes involved in apoptotic pathways. 

Conclusion: Terpinolene induces cell death probably through induction of apoptosis. When 

compared to the ER- MDA-MB-231 cell, ER+ cell MCF7 was more sensitive to terpinolene 

treatment. Unlike cisplatin, noncancerous HEK-293 cells showed strong resistance against 

terpinolene. 
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Abstract 

Background/aim: Preeclampsia is a pregnancy specific syndrome. Studies have suggested 

that a high ratio of soluble fms-like tyrosine kinase-1 (sFlt-1, an anti-angiogenic factor) to 

placental growth factor (PlGF, an angiogenic factor) is related to pathophysiology, and can 

be used in the diagnosis of preeclampsia. Aim of this study is to check the plasma 

concentrations of these factors, and their ratio in preeclamptic (PE) and healthy (control) 

pregnant subjects.   

Materials and methods: Plasma samples were collected from patients with preeclampsia 

and healthy pregnant between the years 2016-2018. The concentration of sFlt-1 and PlGF 

were measured by ELISA.  

Results: Mean sFlt-1 levels were 13.68±2.015 ng/mL (n=19) and 9.644±0.7177 ng/ mL 

(n=18) in control and PE groups, respectively. Mean PlGF level was 0.49±0.0788 ng/mL in 

control group while 0.3589±0.02905 ng/mL in PE group. Thus, sFlt-1/PlGF ratio was 

calculated as 29.31±1.06 and 27.75±1.665 in control and PE groups, respectively. Although 

PlGF level was lower in PE group in comparison to healthy group as expected, significantly 

high level of sFlt-1 was detected in healthy pregnant surprisingly. There was no statistically 

significant difference in the sFlt-1/PlGF ratio between two groups. 

Conclusion: Many studies have concluded that sFlt-1 and sFlt-1/PlGF ratio are higher in 

preeclampsia patients than healthy pregnant subjects. On the contrary, we found that sFlt-1 

was higher in healthy pregnant subjects, and there is no significant difference in sFlt-1/PlGF 

ratio. PlGF was lower in preeclampsia patients, in consistent with the results of other studies. 

Further studies are needed to clarify whether the plasma levels of sFlt-1, PlGF and their ratio 

are useful markers in the diagnosis of preeclampsia.  
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Abstract 

Background/aim: Interaction between microenvironment and breast cancer cells is not 

routinely considered at the early stages of drug development leading to failure of many drugs 

at later clinical stages. Here, we used systems biology approach to predict the efficacy of 

Etanercept, which was further confirmed by the molecular biology experiments.  

Materials and methods: We extracted secretome data of MDA-MB-231 cells from public 

repositories and performed gene enrichment analysis using the library of LINCS L1000 

ligand perturbations. We also used Boolean network to model changes in the dynamics of 

intracellular signaling pathways in the presence and absence of macrophages. MTT assay, 

apoptosis and cell cycle progression evaluations, Matrigel method along with Real-time PCR 

were used for the molecular biology assessment. Moreover, we investigated the effect of 

breast cancer and macrophage co-culturing on the efficacy of Etanercept.  

Results: The secretome profile was found to be similar to the expression of genes following 

treatment of breast cancer cells with TNF-α. Inhibition of TNF-α using Etanercept decreased 

survival of MDA-MB-231 cells and induced apoptosis as well as cell cycle arrest in vitro 

through inhibition of NFKB. We observed that the inhibitory effect of Etanercept on cell 

viability, cell cycle progression, invasion and induction of apoptosis decreased when cancer 

cells were co-cultured with macrophages. The results showed that macrophage cytokines 

and chemokines activated NFKB leading to the decreased efficacy of Etanercept suggesting 

that inhibition of NFKB may be an alternative approach to inhibit cancer cell growth in 

presence of macrophage crosstalk.  

Conclusion: Our study provides an approach to predict the effect of drugs in the presence 

of stromal cells to guide experimental designs in drug development. 
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Abstract 

Background/aim: Breast cancer is subcategorized into three as follows: estrogen, 

progesterone and human epidermal growth factor receptor 2 (Her2) positive. Her2 is known 

by its regulatory effects on cell proliferation, growth, invagination, and migration. Increased 

ABL1 and ABL2 activation was observed in invasive breast cancer types. Also, ABL kinase 

is a downstream target of Her2. It was suggested that targeting PDGF/Abl signaling pathway 

could be applied against resistance to aromatic inhibition. Nilotinib is a tyrosine kinase 

inhibitor which inhibits BCR-ABL1, ABL1, ABL2 and PDGFR activities. The aim of the study 

is targeting Her2+ breast cancer cells by using an Abl inhibitor, nilotinib to test its potential 

cytotoxic effects and exploring the mechanism.  

Materials and methods: Antiproliferative effects of nilotinib on MDA-MB-231 (Her2 

negative) and SKBR-3 (Her2+) cells was determined by using MTT Cell Proliferation Assay 

and Trypan Blue Staining. Annexin V/PI Double Staining by using fluorescence microscopy 

was applied for detecting apoptosis and necrosis. Finally, wound healing assay was 

performed to see the effect of nilotinib on cell migration.  

Results: MTT and Trypan Blue Staining Assay results indicated that nilotinib showed 

cytotoxic effects on Her2+ SKBR-3 cells more than Her2- cells. IC50 value of nilotinib was 

detected as 13.5 µM and more than 20 µM for SKBR-3 and MDA-MB-231 cells, respectively. 

Nilotinib at its IC50 concentration, induced more apoptosis in SKBR-3 cells and more 

necrosis in MDA-MB-231 cells. However, increasing nilotinib concentration induced necrosis 

on SKBR-3 cells. Besides, there was no specific effect of nilotinib on cell migration. 

Conclusion: This study shows that Abl inhibitor, nilotinib is more effective on Her2+ cells 

than Her2- cells. Further experiments will be performed to determine cytostatic and genotoxic 

effects of nilotinib on breast cancer cells. Also, molecular regulation between Her2 and Abl 

will be determined.  

Keywords: Breast cancer, Her2, Nilotinib 
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Abstract 

Background/aim: Invasive fungal infections are hidden killers that stem from several fungal 

species such as Candida. Fluconazole is a well-known triazole drug with antifungal activity 

and widely used against Candida infections. It is important to identify genes affecting 

sensitivity and resistance to antifungal drugs. In this study, we screened the haploid mutant 

collection of Schizosaccharomyces pombe with fluconazole to determine potential target 

genes affecting the drug activity.  

Materials and methods: S. pombe deletion mutant library (haploid 3,400 strains) were 

supplied by BiONEER. The parental strain, ED666 (h+ ade6-M210 ura4-D18 leu1-32) have 

been used for determination of effective fluconazole concentration by counting the colony 

forming units and vitality of cells. The screening of resistant strains was carried out in three 

steps by measuring optical density of control and experimental groups at 600 nm. Database 

searches were performed using the Schizosaccharomyces pombe genome database 

(PomBase) and the Candida genome database (CGD).  

Results: Using genome-wide screening we determined that 130 deletion strains in the library 

are fluconazole resistant. We found that 76 of 130 mutants have Candida albicans 

orthologous and classified into various biological processes based on the functions of the 

proteins that the genes encode. Protein modification by small protein conjugation or removal, 

transmembrane transport and signalling are remarkable processes among them.  

Conclusion: Similarity of features with pathogenic fungi make S. pombe excellent model 

organism to study the activity of antifungal drugs. We performed a genome-wide screen for 

fluconazole that providing the opportunity for resistance development. According to our 

results, genes that are deleted in the resistant mutants may be considered as new targets 

for studying the resistance mechanism of fluconazole.   

Keywords: Schizosaccharomyces pombe, fluconazole, deletion library, Candida albicans 
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Abstract 

Background/aim: Glioblastoma is the most common and aggressive malignant brain tumor. 

Temozolomide, which is a chemotherapy drug used to treat this tumor type, has limited effect 

due to drug resistance. Combination therapy of chemical drugs with natural compounds such 

as resveratrol shows significant results for drug efficacy. Stress proteins (“Heat Shock 

Proteins”, HSPs) known to be associated with the mechanism of drug resistance are 

overexpressed in many types of cancer. The aim of this study was to investigate whether 

resveratrol and/or temozolomide have effects on expression of stress proteins in 

glioblastoma cells.  

Materials and methods: The cytotoxic effects of agent/compound were determined by MTT 

(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay. In order to evaluate the 

efficacy of combination therapy in human glioblastoma (U-87 MG) cells, different 

experimental groups were designed and these groups were exposed to heat shock and/or 

incubated without any heat shock exposure. Expression levels of Hsp27 and Hsp70 were 

determined by Western blot analysis. Furthermore, human embryonic kidney (HEK 293) cells 

were used as control cells to compare the results.  

Results: Comparing the values of the half maximum inhibitory concentration obtained for 

temozolomide and resveratrol, it was found that noncarcinogenic HEK-293 cells were more 

resistant than U-87 MG cells. The combination of resveratrol and temozolomide suppressed 

the stress proteins in glioblastoma cells. There was no negative effect on noncarcinogenic 

HEK 293 cells. 

Conclusion: The combination of resveratrol and temozolomide increased the drug efficacy 

in glioblastoma cells. The results showed that this combination therapy strategy may be more 

effective for patients with glioblastoma. 

Keywords: Temozolomide, resveratrol, glioblastoma, stress proteins  
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Abstract  

Background/aim: Analysis of genetic variations have have identified molecular basis for 

over 5000 diseases through the past decades. Growing knowledge on inherited diseases 

and gradual decrease in the cost of next generation sequencing (NGS) applications have 

made NGS based genetic tests feasible for genetic diagnosis. However, the emergence of 

NGS in the era of clinical genetics comes with various challenges. One of those challenges 

is assessing the significance of genetic variations in the human genome. American College 

of Medical Genetics and Genomics (ACMG) and the Association for Molecular Pathology 

(AMP) guide has been widely used as standard for sequence variant interpretation based on 

28 criteria. However, there is significant variance when it comes to implementations of those 

criteria among different institutes and genome analysts. We have therefore set out to 

automatize ACMG/AMP criteria via developing a novel bioinformatics tool, namely ‘picus’. 

Materials and methods: Picus is developed using Python with the Pandas module. After 

processing raw fastq data into varant call format (vcf), vcf is further annotated using Ensembl 

Variant Effect Predictor (VEP) tool. Parameters such as disease and allele frequency, 

domain structure of proteins, in silico prediction metrics and documented variant data 

retrieved from ClinVar have been used for automatized processing of ACMG/AMP criteria 

prediction. 

Results: Picus v0.0.4 can automate interpretation of 13 ACMG/AMP criteria in order to 

classify variants based on significance. Manual interpretation is required to incorporate 

individual of family specific metrics such as segregation data and de novo status of variants. 

Conclusion: There is high demand for customized bioinformatic tools that could be used in 

the medical genetics area due to growing number of NGS based clinical genetic tests. Picus 

aims to help genome analysts in this concept via increased automation in ACMG/AMP 

criteria. 

Keywords: Next generation sequencing, medical genetics, bioinformatics, automation of 

ACMG/AMP criteria 
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Abstract 

Background/aim: One of the critical steps in IVF treatment today is to evaluate the capacity 

of oocytes and embryos and transfer the most viable embryo to the patient. Morphological 

appearance is an important clinical measure of embryo quality but doesn’t give much 

information about oocyte capacitation. Cumulus cells, which are in intense bilateral 

communication with oocytes, have been the focus of research. We investigated the 

expression levels of VCAN, PTGS2 and ITPKA genes involved in mucinization, various 

signaling pathways in cumulus cells and evaluated their contribution to quality embryo 

development. 

Materials and methods: Twenty of the patients with unexplained infertility who applied to 

Gazi University IVF Center between 2017-2019 were included in our study. Correlation 

between possible pregnancy and embryo quality by single transfer of at least one good 

quality embryo and at least one bad quality embryo on the day of embryo transfer after IVF 

treatment was investigated. RNA was isolated from 40 oocyte cells of 20 patients and then 

converted into cDNA. Delta-delta Ct method was used to calculate gene expression levels 

after RT-PCR. 

Results: After the evaluation, the mean values of 2 –ΔΔCt values are examined, it was shown 

that VCAN, ITPKA and PTGS2 genes have no effect on embryo quality in the Turkish society. 

Conclusion: Through this study, the expression status of VCAN, PTGS2, ITPKA genes in 

Turkish society and how it affects the probability of conception were determined. Expressions 

of VCAN, ITPKA and PTGS2 genes in cumulus cells were evaluated at different levels in 

different studies. In order to evaluate the expression levels of these genes in cumulus cells, 

many studies should be done and evaluated with meta-analysis. 

Keywords: cumulus cell, gene expression, embryo quality 
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Abstract 

Background/aim: DEK has two known isoforms (DEK1 and DEK2), locates mainly in the 

nucleus and it is (DEK1) released from macrophages. DEK2 is the alternatively spliced 

shorter form of DEK and it encodes a 341 amino acid protein lacking the residues 49-82 in 

DEK1. The data in the literature mainly focus on DEK1, the abundant isoform in the tissues. 

It has been showed that DEK1 is overexpressed in several cancer, it multimerizes and 

functions in a variety of cellular processes including the immune response, differentiation, 

proliferation, and DNA repair. Here we investigated whether DEK2 has similar characteristics 

with DEK1 in terms of dimerization, secretion and expression patterns in cancerous tissues. 

 Materials and methods: We stably expressed the flag or myc tagged DEK isoforms to 

determine DEK1 and DEK2 in the medium of the cells and analyzed the medium using 

Western blot. myc or flag tagged DEK isoforms were also co-expressed and their interaction 

was investigated by co-immunoprecipitation. Finally, tissue cDNA array (RT-qPCR) was 

used to check the expression level of DEK1 and DEK2 in 8 different cancer tissues.  

Results: We found for the first time that DEK1 and DEK2 do not heterodimerize (in 293 cells) 

and both DEK1 and DEK2 are secreted from the bone marrow stromal cells HS27A. Both 

isoforms were expressed in both normal and cancerous tissue of colon, kidney, liver, lung, 

thyroid, prostate and ovaries. It was the same for the breast cancer whereas the normal 

breast tissue did not show DEK1 and DEK2 expression. 

Conclusion: Our results suggest that further functional studies focusing on the DEK2 might 

give insights into its distinct and/or DEK1-overlapping roles in cellular processes. 

Keywords: DEK isoforms, secretion, expression profile 
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Abstract 

Background/aim: Tea tree oil (TTO), or melaleuca oil, is an essential oil with a fresh 

camphoraceous odor and a colour that ranges from pale yellow to nearly colourless and 

clear. Tea tree oil has been claimed to be useful for treating a wide variety of medical 

conditions. It shows some promise as an antimicrobial. Tea tree oil may be effective in a 

variety of dermatologic conditions, including dandruff, acne, lice, herpes, and other skin 

infections.  

Materials and methods: In this study 3 group in male and female position were studied. 

One group burned next is infected and last one is blank. First one Create a wound in the skin 

of rabbits and next infected with Staphylococcus areus (MRSA) [mcfarland tubes prepared 

and for each wounds one drop staphylococcus areus was spilled]. In second group we burn 

the skin. After these levels in seventh, fifteenth and twenty second days sampling were done. 

The pathological and morphological investigated. 

Results: In this study effect of tea tree oil on wound healing were investigated. Tea tree oil 

effects on burned female rabbit better than burned male. And infected rabbit all of them had 

healed.  

Conclusion: Studies using petri dishes originally suggested that tea tree oil kills methicillin-

resistant Staphylococcus aureus (MRSA) in nasal or extra-nasal (topical) colonization 

studies, but, as of 2005, there appeared to be insufficient evidence to recommend it for use. 

A 2008 article from the American Cancer Society says that studies have previously 

suggested a possible role for the topical application of tea tree oil as an antiseptic, but that, 

despite years of use, available clinical evidence does not support the effectiveness of tea 

tree oil for treating skin problems and infections in humans. 

Keywords: tea tree oil, infected wound, Staphylococcus aureus 
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Abstract 

Background/aim: Metformin is the most commonly used agent in the treatment of type-2 

diabetes because of its potential to lower blood glucose. Besides, it has considerable anti-

aging properties and increase longevity in various organisms and protects against heart 

diseases and cancer. The mechanism of action in these multifaceted effects is not clear and 

under debate. Therefore, it is important to clarify which genes and cellular pathways are 

affected by metformin when exerting its anti-aging effects. We aimed to find out some cellular 

mechanisms that may contribute to relationship between metformin and cell aging by using 

wild type and mutants of Schizosaccharomyces pombe. 

Materials and methods: After treatment of different doses of metformin with the cells, the 

effective dose was determined and the effects on chronological aging process, cell 

proliferation, intracellular oxidation, and other certain cellular parameters such as glucose 

consumption level were investigated. Besides, the effects of metformin on 6 different 

S.pombe mutants that are defective in DNA repair process were investigated.  

Results: Metformin increased the longevity of S.pombe cells by many folds in different 

conditions. Metformin treatment prevented lipid peroxidation by 5.86 times lower than the 

control group. Metformin-treated cells displayed a significantly lower extracellular glucose 

concentration compared to the control case. In addition to wild type, metformin restored the 

decreased-lifespan of 6 different S.pombe DNA repair.mutants. 

Conclusion: According to our preliminary results metformin exerts its supportive effects via 

different cellular mechanisms including sugar metabolism, free radical balance and DNA 

repair systems. Further works are still in progress. 

Keywords: Aging, Metformin, DNA repair, Schizosaccharomyces pombe 
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Abstract 

Background/aim: Probiotics are a part of natural microbiota of fermented food, and used 

internationally in food and dairy products for many decades. Recently, studies on using the 

probiotics in preventing and treatment of specific diseases attract great attention. Probiotics 

have been tested in a large number of clinical studies for the treatment of various diseases. 

It is known that probiotics are abundantly found in various dairy and fermented products. 

Especially pickles and kefir are becoming more popular as probiotic sources in many 

countries. Although, there are several studies for the characterization of probiotic bacteria 

found in pickles or kefir around the world, studies on local ones are quite limited in our 

country. The aim of this study was to determine the probiotics in some traditional and 

commercial pickle and kefir samples.  

Materials and methods: Lactobacillus plantarum, L. curvatus and L. brevis have been 

targeted as common probiotic microorganisms, and MRS-agar has been used as selective 

medium in cultivation of these microorganisms. To identify probiotics in 3 kefir and 8 pickle 

samples, PCR method was performed with species-specific primers on the isolates grown in 

MRS-agar. DNA samples obtained from reference Lactobacillus species, and PCR products 

were analyzed qualitatively using agarose gel electrophoresis.  

Results: Considering the PCR results, L. brevis has been found in all kefir samples, in one 

commercial okra pickle and in one traditional cabbage pickle. L. plantarum has been found 

in commercial okra pickle and cabbage pickle. L. curvatus has been found in only one 

traditional cabbage pickle. 

Conclusion: This study exhibited that Turkish okra and cabbage pickles and kefir contain 

common probiotics, and would be considered as good sources for these selected bacteria.  

Keywords: Lactic acid bacteria, pickle, kefir, probiotic 
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Abstract 

Background/aim: ROR-alpha, a transcription factor in the nuclear receptor family, has been 

found to play a role in the regulation of many biologic processes such as regulation of 

circadian rhythm, cholesterol metabolism, and suppression of inflammatory response. ROR-

alpha shows ligand-dependent activity and melatonin and cholesterol are two of the known 

ligands which also important for atherosclerosis development. In this study, the aim was to 

determine the expression levels of RORalpha and its target genes (ABCA1, CYP19A1, and 

MIF) in postmortem advanced atherosclerotic plaques. In addition, a polymorphism of 

CYP19A1 target gene has been investigated and associated with coronary artery disease 

(CAD). 

Materials and methods: The expression levels of RORalpha, ABCA1, CYP19A1 and MIF 

genes in artery samples of postmortem cases with coronary heart disease (CHD) with 

advanced atherosclerotic plaques (CHDP) and without plaque (CHDnonP) were analyzed 

using qRTPCR. In addition, DNA samples of 332 Turkish CAD and non-CAD individuals 

were obtained using the inorganic method from leukocytes and individuals were genotyped 

for CYP19A1 polymorphism using hybridization probes with LightCycler480 instrument. The 

angiographic severity was assessed by using Gensini and SYNTAX scoring systems. 

Results: In this study, it was found that ABCA1 and MIF gene expressions were upregulated 

while CYP19A1 expression was downregulated in CHD-P. RORalpha expression was found 

to be slightly downregulated in CHDP when compared to CHDnonP (Fold change, 0.9). In 

addition, CYP19A1 rs10046 polymorphism was found significantly associated with the 

angiographic severity in patients with CAD (p<0.05). 

Conclusion: In this study, it was concluded that decreased expression of CYP19A1 may 

play an effective role in the development of atheroma. The expression levels of RORalpha 

and its target genes were found to be associated with advanced atherosclerosis in CHD 

cases which causes sudden death. 
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Abstract 

Background/aim: Interleukin-35 (IL-35) is a heterodimer cytokine that has the ability to 

suppress the immune response and maintain homeostasis. To date, many inflammatory and 

autoimmune diseases have been linked to IL-35 deficiency. In this study, we measured the 

serum levels of IL-35 in allergic asthma patients. We also compared the serum levels of IL-

35 between patient subgroups with different levels of asthma control.  

Materials and methods: Allergic asthma patients (n=120) and healthy individuals with no 

history of allergy (n=120) were included in this study. Patients received no systemic 

corticosteroids four weeks prior to blood sampling. Study subjects were divided into 3 groups, 

according to their asthma control test (ACT) as totally controlled (TC), partially controlled 

(PC) and uncontrolled (UC). Interleukin 35 levels in serum samples were measured by 

enzyme-linked immunosorbent assay (ELISA). Differences in variables were analysed by 

using appropriate statistical tests, including ANOVA and unpaired t test. 

Results: Our findings showed an increased serum level of IL-35 in the patients compared to 

healthy subjects, however, this difference was insignificant (P >0.05). Interleukin levels were 

also higher in patients within TC and PC groups than UC patients, although this difference 

was not statistically significant (P >0.05). 

Conclusion: Although there are a number of reports indicated that significant increase or 

decrease in IL-35 in allergic asthma patients, statistically insignificant difference was 

detected in this study between the patients and healthy subjects as well as between 

subgroups. Thus, serum level of IL-35 seems to be ambiguous in allergic asthma, and further 

studies are needed for a better understanding of its role in this disease.   
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Abstract 

Background/aim: Recent studies have shown that RNAs are subject to various chemical 

modifications, called epitranscriptomics, similar to epigenetic changes in DNA.  Minor 

chemical modifications on RNA molecules have a huge impact on the fate of the modified 

RNA, leading to various molecular outputs, such as initiation and progression of cancer. A 

number of proteins are involved in this dynamic process, in addition to many yet to be 

identified. The aim of this study is to investigate the expression profiles of several RNA 

methylation proteins in various cancer types, such as breast, lung and colon cancer. 

Materials and methods: We first screened the RNA-seq profile of apoptotic HeLa cells 

treated with different drugs (cisplatin, TNF-a, doxorubicin and anti-FAS) to find out the 

relative expression levels of epitranscriptome-related genes. To confirm this data, cisplatin-

induced HeLa cells were subsequently subjected to qPCR analysis. We repeated the same 

analyses in MCF7 (breast), A549 (lung) and CaCo2 (colon) cells to examine the expression 

of candidate genes across non-metastatic cancer cells of different origins. We further 

extended our analyses to healthy and metastatic cells of each cancer type to investigate the 

potential role of RNA modification proteins in cancer biology. 

Results: Interestingly, RBM15 was highly expressed in metastatic and non-metastatic 

cancer cell lines compared to healthy counterparts. 

Conclusion: These data suggest that RBM15 could be a potential biomarker or a target for 

monitoring cancer biology. 
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Abstract 

Background/aim: Medulloblastoma is an embryonic cancer type and one of the leading 

causes of death for children among all cancer types. While chemotherapy and radiotherapy 

are commonly used treatment methods, survival rate is fairly low. Previously, mutated 

epigenetic regulators were identified for specific subtypes of medulloblastoma including 

demethylases, acetyltransferases and nucleosome remodelers. Identification of novel 

epigenetic signatures and vulnerabilities of medulloblastomas are important for 

understanding of the disease. To examine roles of epigenetic modifiers in medulloblastoma, 

we developed a CRISPR/Cas9-based Epigenetic Knock-Out Library (EpiKOL V2).  This 

study mainly aims to identify epigenetic components, which are essential to medulloblastoma 

cells by using EpiKOL V2, which may lead to new therapeutic approaches. 

Materials and methods: EpiKOL V2 targets 800 epigenetic modifiers and for each gene, 10 

gRNAs are present in the library in addition to essential genes and non-targeting gRNAs as 

controls.  Targets included DNA-modifying proteins such as histone methyltransferases 

(HMTs), histone demethylases (HDMs), histone acetyl transferases (HATs), histone 

deacetylases (HDACs), and DNA methyl transferases (DNMTs). We performed a knock-out 

library screen with 1000X representation on a medulloblastoma cell line, Daoy with EpiKOL 

V2 to show essential epigenetic modifiers for Vincristine sensitive cells in addition to low 

dose Vincristine treated cells. 

Results: By next generation sequencing, we have shown that, gRNAs in EpiKOL V2 library 

are normally represented over cell populations. Following that, essentiality screen for control 

cells were completed and low dose and high dose drug screens for Vincristine sensitive Daoy 

cells were conducted.   

Conclusion: Identification of essential epigenetic modifiers for medulloblastoma may help 

us understand the disease and epigenetic mechanisms better. Similar screen will be 

conducted for other drug sensitive or resistant brain cancer types and ultimately novel 

therapeutic approaches can be developed. 
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Abstract 

Background/aim: Heat shock proteins (HPSs) have vital role in breast cancer cell 

proliferation and some non-coding RNAs directly associates with these HSPs. A long non-

coding RNA (lncRNA) NKILA (NF-κB interacting long non-coding RNA) negatively regulates 

NF-κB. Today, relation between HSPs and NF-κB is well known but role of NKILA in HSP/NF-

κB association hasn't been shown yet. This possible NKILA-HSP/NF-κB association might 

involve some key aspects to reveal molecular mechanism of the heat shock response (HSR) 

in breast cancer. In this study, we aimed to show possible relation between NKILA and HSR 

in breast cancer cell lines. 

Materials and methods: Human breast cancer cell lines MCF-7 and MDA-MB-231 were 

used in this study. To inhibit the NKILA, cells were transfected with NKILA-siRNA by using 

Lipofectamine 2000TM. NKILA expression levels were measured with RT-qPCR, then 

HSP90α, HSP70, HSF1, NF-kB, β-catenin protein levels were determined by immunoblotting 

assay. 

Results: NKILA-siRNA silenced NKILA expression levels as 50% percentage. In NKILA 

silenced cells, HSP90α, HSP70 and HSF1 levels were decreased. Additionally, β-catenin 

and p50 also were altered in NKILA-siRNA group. We found an alteration in p50 and β-

catenin levels with the HSPs. 

Conclusion: p50 alters HSF1, as a result this effects HSP70 and HSP90α expressions. 

Decrease in NF-κB and proteins of HSR proteins might be due to suggested correlation 

between NF-κB and HSPs. In other word, this alteration might result from cross-talk between 

HSR and NF-κB. Possible translocation of p65 which is effect p50 levels in cytosol has shown 

before and this can explain down-regulation of HSF1 under the exposure of NKILA-siRNA. 

Future studies are needed to clearly understand this pivotal role of NKILA in HSR. 

Keywords: Heat shock response, NF-κB interacting long non-coding RNA, breast cancer 
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Abstract 

Background/aim: Phosphoinositides are evolutionary conserved phospholipid derivatives 

found in cellular membrane. Each phosphoinositide shows interaction with specific proteins 

to perform cellular functions such as membrane nuclear events, trafficking, signal 

transduction, and cytoskeletal organization. Phosphotidylinositol (3,5) Biphosphate 

(PtdIns(3,5)P2) is the least abundant phosphoinositide derivative in a cell. PtdIns(3,5)P2 

deficiency associates with some neurological diseases such as ALS and Charcot-Marie-

Tooth Disease. Although PtdIns(3,5)P2 plays roles in membrane trafficking, stress response, 

vacuole/endolysosome structure and function, and  transcriptional regulation, no mitotic 

function has been attributed to PtdIns(3,5)P2. Previous studies demonstrated that 

PtdIns(3,5)P2 physically interacts with microtubule regulators, centrosome and some 

components of exit from mitosis. Therefore, we think that PtdIns(3,5)P2  might have a function 

in  exit from mitosis.  

Materials and methods: To test whether PtdIns(3,5)P2 plays a role in exit from mitosis, we  

analysed metaphase-anaphase transition, microtubule dynamics, contraction properties of 

actomyosin ring during cytokinesis and localization of tagged Mitotic Exit Network 

components and  its regulators in a cell by fluorescence microscopy and  compared those 

between wild type and PAS component - deleted strains. Besides, we applied genetic 

approaches to map PtdIns(3,5)P2 on known mitotic exit pathways. For this, genes 

responsible for synthesis of PtdIns(3,5)P2 were deleted in MEN mutant strains and synthetic 

growth defects were analyzed.  

Results: According to our results, PAS components show synthetic interactions with many 

mutant strains which are defective in mitotic exit and affect localization of components which 

regulates exit from mitosis. 

Conclusion: Our genetic analysis demonstrated that PtdIns(3,5)P2 synthesis promotes MEN 

activity and contributes mitotic exit in yeast through yet an unknown mechanism. 
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Abstract 

Background/aim: Glioblastoma (GBM) is highly aggressive primary brain malignancy with 

high mortality rates. Heat shock proteins (Hsp) are overexpressed in GBM, they are effective 

in the tumor cell proliferation and progression. Exosomal Hsp70 is the key role in tumor 

growth, cell migration and metastasis particularly. Temozolomide (TMZ) is a chemotherapy 

agent for GBM treatment. The effect of TMZ on exosomal Hsp70, incompletely understood 

yet. The aim of this study was to investigate the effect of TMZ on exosomal and cellular 

Hsp70 expression profile and tumor cell migration. 

Materials and methods: The effect of TMZ on cell proliferation was determined by MTT 

assay. Exosome isolation was confirmed by Western blotting and Scanning Electron 

Microscopy. The effect of TMZ on Hsp70 was evaluated by Western Blotting. Cells migration 

rate was assessed by in vitro scratch assay. The statistical analysis was performed with one-

way ANOVA followed by the Tukey post-hoc-test. The significance limit was accepted P 

<0.05. 

Results: TMZ treatments (25 and  200 μM) resulted increment in intracellular Hsp70, 

resulting reduction in exosomes, and Hsp70 levels decreased both in the cell and in the 

exosome at 750 μM TMZ. After 48 h treatment with TMZ, cell migration rate decreased in 

dose-dependent manner.  

Conclusion: Exosomal Hsp70 levels reduced by TMZ whereas cellular Hsp70 expression 

increased in a dose-dependent manner. This is closely related to the cell's mechanism of 

resistance to the drug. Also, we observed that cell migration ability slows as the concentration 

of TMZ increases. The reduction of migration rate confirms that TMZ is an important 

anticancer drugs. 
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Acknowledgement: The authors declare no conflict of interest. This work was supported by 

the Istanbul University Research Foundation, Turkey (Project Number:29087). 

 

  



128 

 

PT065 

The effect of Sin3a complex on cell cycle and cell death in 
embryonic stem cells 

Gözde GUVEN1,*, Nihal TERZI CIZMECIOGLU1 

1 Middle East Technical University, Ankara, Turkey 

*Correspondence: nterzi@metu.edu.tr 

Abstract 

Background/aim: We have previously identified Arid4b as a regulator of mouse embryonic 

stem cell (mESC) differentiation. Arid4b is a chromatin reader protein in the Sin3a 

corepressor complex.  mESCs that lack Arid4b cannot commit to mesodermal or endodermal 

lineages. However, the exact mechanism of Arid4b function during mESC differentiation is 

unknown. We observed that arid4bΔ mESCs produce fewer cells upon differentiation. 

Therefore, we hypothesized that the effect of the Sin3a protein complex on mESC 

differentiation may be through the control of the cell cycle and/or cell death pathways.  

Materials and methods: Wildtype (WT) and arid4b∆ mESCs were cultured and expanded 

on gelatin coated dishes in defined medium conditions. Cell cycle analyses were performed 

by flow cytometry of with Ki67 and PI stained cells. Cell death pathways were analyzed using 

western blot analysis of known marker proteins. 

Results: We found no change in the proliferative potential of arid4bΔ mESCs compared to 

WT mESCs. However, during endoderm differentiation, we found that arid4b∆ cells 

proliferated less and accumulated in the S and G2 phases. There is no change in the level 

of autophagy markers (Beclin-1, Atg-5 and Lc3) at both ESC and endoderm differentiation 

states. However, we observed an elevated apoptotic marker protein (cleaved caspase 3) in 

endoderm differentiated arid4bΔ cells. 

Conclusion: To conclude that increase in S and G2 phases in arid4bΔ cells may be due to 

the cells that have not passed the checkpoints. This result can be supported by ESC stage 

which do not have any checkpoints and there is no difference in cell cycle phase distribution. 

Moreover, the reason of having fewer cells in arid4bΔ cells can be resulted by apoptosis, but 

not autophagy. 
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Abstract 

Background/aim: Mating behavior of Drosophila melanogaster males comprise several 

discrete actions directed toward a potential mate, i.e., orientation, following, tapping, wing 

extension and vibration, attempted copulation and copulation. These stereotypic series of 

actions do not require learning, and are thus considered to be genetically programmed innate 

behaviors. P1 neurons in the brain initiate early parts of this mating behavior, such as 

following and wing display. However, relatively little is known about the neural mechanism 

controlling the late stage of mating behavior. Our group isolated a mutant, platonic (plt) that 

are characterized by the lack of copulation. 

Materials and methods: To further characterize the platonic mutant, we mapped platonic 

to the scribbler (sbb) locus by genetic complementation tests with several deficiency 

chromosomes, followed by molecular identification of the genomic region at which the 

mutagenic P-element insertion took place. To explore sbb gene function for mating behavior, 

RNA interference (RNAi) experiments were carried out by expressing genetically encoded 

RNAi constructs using the GAL4-UAS system. In this system, a GAL4 line that exhibits a 

desired expression pattern is used to activate a target gene specifically in a particular cell or 

tissue. 

Results: We focused on the male-specific circuitry composed of cells that express 

doublesex (dsx). The sbb knockdown by RNAi as driven by dsx-GAL4 led to a block in 

copulation. In order to narrow down the critical neurons, intersectional sbb knockdown 

experiments were performed by employing dsxFLP in combination with different GAL4 drivers 

that are specified by neurotransmitters. Mating success was markedly decreased in flies with 

a Trh-GAL4 driver that specifies serotonin-producing cells. 

Conclusion: Eight serotonergic neurons with dsx expression in abdominal ganglia are 

critical for copulation in Drosophila. We are currently using the trans-Tango method to identify 

neural circuit of copulation from brain to abdomen.    

Keywords: Drosophila melanogaster, neural circuit, copulation 
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Abstract 

Background/aim: Hepatocellular carcinoma (HCC) is the most common primary malignancy 

of liver. No drug has been identified for the specific treatment of anti-metastasis in HCC. The 

drugs used in the treatment of primary HCC tumors are similar to the ones used against 

tumor metastasis. Cisplatin, doxorubicin and 5-FU are members of these cytotoxic drugs. 

The EGFR pathway plays an important role in promoting HCC metastasis, although the 

mechanism remains unclear. A cholinergic system with acetylcholinesterase and 

acetylcholinic receptors has been detected in HCC although the function and molecular 

mechanism in hepatic carcinogenesis is unknown. The aim of this study is to investigate the 

role of EGFR-AChR signaling pathway on cell proliferation in HCC. In addition, this study 

showed that the exposure of human HepG2 hepatoma cells to palmitate results in apoptosis. 

Materials and methods: The HCC cells are cultivated in culture medium containing 10% 

FBS. The effect of MLA, 4DAMP, HC3, Eserine, PD153035, ACh, 5-FU and various 

combinations of these drugs on cell proliferation is investigated; the cells cultured in serum-

free culture medium are studied after 1 night treatment with the required drug. BrDU and 

Western Blot methods have been used for cell-counting and molecular signal detection, 

respectively. Immunoblotting is performed using the antibodies against AChR7, M3 and 

actin. 

Results: Using the hepatoma cells as a model system, we analyzed the combined effects 

of EGFR, cholinergic receptors and 5-FU on cell proliferation and the apoptotic pathway. 

Conclusion: We suggest that the activation of M3R and EGFR pathway might be a potential 

mechanism for ACh induced cell growth. Additionally, M3AChR antagonism of 4-DAMP 

combined with 5-FU might affect the cell viability and apoptosis in steatotic and non-steatotic 

HepG2 cells. 

Keywords: Hepatocellular carcinoma, 5-FU, M3R, AChR7 
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Abstract 

Background/aim: Tomato (Lycopersicon esculentum) is a plant which has high economic 

value. Curcuma longa is a member of Zingiberaceae family which contains curcumin 

components. Curcumin has shown to exhibit antioxidant bioactivity. Recent researches also 

showed that, curcumin has anticancerogenic, anti-inflammatory, antiviral and antifungal 

activities besides antioxidant activity. Curcumin is mostly used in human health, however 

there are few studies about plants. In this study, the effect of curcumin on the Catalase (CAT) 

and Superoxide Dismutase (SOD) enzymes of the antioxidant mechanism in tomato were 

investigated.  

Materials and methods: Tissue culture was established from tomato seeds and then 

curcumin was applied 25 µM, 50 µM, 100 µM to tomato. The effect of curcumin on tomato 

was determined by enzymatic analysis. SOD was measured by the photochemical method. 

CAT enzyme activity was determined by UV spectrophotometry. 

Results: CAT enzyme activity was increased in tomato plants treated with 25 µM and 50 µM 

curcumin and decreased with 100 µM curcumin. SOD enzyme activity was decreased 

depending on curcumin concentrations. The highest reduction was observed in tomato plants 

treated with 100 μM curcumin. However, the least change was observed at 25 μM curcumin 

treatment. 

Conclusion: CAT enzyme activity increased at 25 µM and 50 µM, it decreased at 100 µM 

compared to control groups. This suggests that high concentrations of curcumin may cause 

toxicity to CAT enzyme activity. Ethanol was used during the preparation of curcumin stock. 

However, CAT reacts effectively with ethanol. SOD enzyme activity was decreased in tomato 

plants. It is suggested that there is a difference in enzymatic activity between wild and 

cultivated types according to literature.  

Keywords: Curcumin, antioxidant enzymes activity, plant cell culture, tomato (Lycopersicon 

esculentum) 
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Abstract 

Background/aim: Acute Lymphoblastic Leukaemia (ALL) is a malignant hematologic cancer 

characterized with increased number of genetically and/or epigenetically inhibited 

lymphoblast cells in bone marrow. Reciprocal translocation of BCR gene on chromosome 22 

and ABL genes on chromosome 9 leads Philadelphia (Ph) chromosome which has aberrant 

tyrosine kinase activity occurred in ALL (Ph+ ALL). Tyrosine kinase inhibitors are frequently 

used in addition to chemotherapy. Due to complete cure could not be succeeded and current 

strategies only help to prolong lifetime of Ph+ ALL patients, new strategies are needed for 

therapy. Fisetin (7, 3′, 4 fit-flavon-3-ol) is a flavonoid and naturally found in many vegetables 

and fruits. Studies demonstrate fisetin have anti-oxidant and anti-cancer effect on several 

cancer types including breast, lung, prostate cancers and leukemia. In this study, therapeutic 

potential of fisetin on Ph+ ALL cells will be determined for the first time.  

Materials and methods: Cytotoxic effect of Fisetin on Ph+ ALL cells (SD-1 cell line) and 

normal epithelial cells (Beas-2B) was determined dose and time dependently by using MTT 

assay, Trypan-Blue cell viability assay and DAPI/PI staining. Our ongoing studies will 

determine the cytostatic and apoptotic effects of fisetin on SD-1 cells by Cell Cycle Analysis 

and AnnexinV-Propidium Iodide Double Staining through using flow cytometry.  

Results: According to our MTT Assay results, IC50 value of fisetin for SD-1 cells was 

determined as 30 μM while fisetin has not cytotoxic effect on Beas 2B cell line in both 24 and 

48 hours. Moreover, Trypan-Blue and DAPI Staining confirmed the MTT results.  

Conclusion: As results, Fisetin has cytotoxic and anti-proliferative effect on SD-1 cells while 

fisetin has not cytotoxic effect on Beas-2B cells. Our ongoing studies will determine the dose 

and time dependent cytostatic and apoptotic effects of fisetin on Ph+ ALL cells.  

Keywords: Fisetin, Acute Lymphoblastic Leukaemia, apoptosis 
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Abstract 

Background/aim: Overexpression of Growth Hormone Releasing Hormone (GHRH) and 

active GHRH signaling has been determined in various cancer cells. Autocrine GHRH 

expression triggered aggressive profile in colon, prostate and breast cancer in vitro and in 

vivo.  Atiprimod, a cationic amphiphilic agent, has anti-inflammatory, anti-proliferative and 

anti-angiogenic properties. Atiprimod inhibits STAT-3 signaling and induced apoptotic cell 

death in breast cancer, melanoma and hepatocellular carcinoma. In this study, we aimed to 

investigate the therapeutic potential of atiprimod in autocrine GHRH expressing MDA-MB-

231 breast cancer cells.  

Materials and methods: Autocrine GHRH expressing MDA-MB-231 breast cancer cells 

were generated through GHRH gene inserted pcDNA3.1 plasmid and neomycin selection. 

Expression and secretion of GHRH were determined by immunofluorescence and ELISA 

method. Dose- and time-dependent atiprimod effect on cell viability, colony formation and 

invasion were determined by MTT cell viability assay, colony and wound healing assay. 

Atiprimod-mediated cell cycle arrest, ROS generation and apoptotic cell death were 

demonstrated by FACS flow analysis and immunoblotting, respectively.  

Results: Forced GHRH expression triggered cell proliferation, growth and colony formation 

in MDA-MB-231 breast cancer cells. Atiprimod induced cell viability loss and prevented 

autocrine GHRH-mediated cell growth and colony formation in dose- and time-dependent 

manner. 2 µM atiprimod treatment inhibited GHRH-mediated STAT-1, -3 and NF-B (p65) 

expression and triggered ROS generation, cell cycle arrest at G2/M phase in MDA-MB-231 

breast cancer cells.  

Conclusion: Autocrine GHRH expression induced cell proliferation, growth and atiprimod 

resistance in MDA-MB-231 breast cancer cells. However, 2 µM atiprimod exposure 

prevented GHRH-mediated aggressive profile via acting on JAK/STAT and NF-B pathway. 

Keywords: GHRH, Atiprimod, JAK/STAT, NF-kB pathway 
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Abstract 

Background/aim: Prevalence of allergic asthma gradually increases in the world, depending 

on air pollution, climatic changes and other environmental stimulants. In allergic conditions, 

oxidative stress occurs as a result of activation of the immune system. Lipid peroxidation is 

a form of oxidative stress that involves oxidation of fatty acids by enzymatic and/or non-

enzymatic reactions. Oxidation of cholesterol leads to the formation of a large number of 

oxidation products known as oxysterols. Oxysterols are potentially non-invasive biomarkers 

of oxidative stress in vivo. Determination of oxysterol and a product of lipid peroxidation, 

malondialdehyde (MDA) levels in the blood of patients with allergic asthma can provide 

information about the role of oxidative stress in the pathogenesis of allergic asthma, and may 

exhibit new approaches to the diagnosis and treatment processes. 

Materials and methods: Plasma levels of two oxysterols, namely 7-ketocholesterol and 

cholestane-3β, 5α, 6β-triol in total 120 asthma patients (90 females + 30 males) and 120 

healthy controls (matched by age and sex) were quantified by LC-MS/MS (liquid 

chromatography-tandem mass spectrometry). Plasma MDA levels were analyzed by 

spectrophotometric method depending on the measurement of thiobarbituric acid reactive 

substances. 

Results: Plasma 7-ketocholesterol (39.45±20.37 ng/mL) and cholestan-3β,5α,6β-triol 

(25.61±10.13 ng/mL) levels in patients were significantly higher than those in healthy 

subjects (17.84±4.26 ng/mL (p<0.001) and 10.00±3.90 ng/mL, respectively) (p<0.001). The 

plasma MDA level was found to be significantly higher in the asthmatics (4.98±1.77 nmol/mL) 

as compared to healthy controls (1.14±0.31 nmol/mL) (p<0.001). Significant positive 

correlations were observed between oxysterol levels and MDA as well as total IgE levels in 

patients.  

Conclusion: Since lipid peroxidation products seem to be closely related to the complication 

of allergic asthma, plasma MDA, 7-ketocholesterol and cholestan-3β,5α,6β-triol levels may 

represent helpful and valuable biomarkers in the clinical monitoring of asthma patients.  

Keywords: Asthma, 7-ketocholesterol, cholestan-3β,5α,6β-triol, LC-MS/MS, 
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Abstract 

Background/aim: Fanconi anemia is characterized by bone marrow failure, increased 

malignancy risk and physical abnormalities which present in 75% of affected individuals. 

Progressive bone marrow failure typically presents in the first decade resulting in acute 

myeloid leukemia in the 13% of the patients by age 50 years. Hematopoietic stem cell 

transplantation is the only curative therapy. Identification of the pathogenic variants in FA 

associated genes allows the confirmation of the disease especially in patients without any 

physical anomaly.   

A 15-year-old patient with no previous health problems was evaluated because of 

pancytopenia. Physical examination was normal except for microcephaly, deeply located 

eyes and slightly proximal placement of thumbs. Pancytopenia persisted at the end of three 

months of follow-up. Fanconi aplastic anemia was in the differential diagnosis list so he was 

referred to our department for a multigene panel. 

Materials and methods: Clinical exome sequencing was planned. Sequencing was carried 

out using Illumina V2 chemicals on the Illumina NextSeq 500 platform. Bioinformatics 

analyzes and variant calling were performed by using Sophia-DDM-V3 bioinformatics 

analysis program.  

Results: No pathogenic variants associated with the phenotype were found. However, when 

low coverage areas were examined, it was found that reads of the FANCA gene exon 15 to 

21 were extremely low. This raised suspicion of a homozygous deletion in this region. In 

deletion/duplication analysis of the FANCA by MLPA, homozygous deletion containing 

exon15-21 was detected. 

Conclusion: By reporting this case, we would like to note that the detailed evaluation of low-

coverage regions may be a clue to identify possible CNVs even in CES analyzes where CNV 

analysis can not be performed. 
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Abstract 

Background/aim: Neurogenetic diseases are conditions that affect the brain, spinal cord, 

nerves and muscles. Due to complicated clinical features and genetic heterogeneity of them 

and limitations in traditional diagnostic approaches, neurogenetic diseases are difficult to 

diagnose. Advances in the next-generation sequencing (NGS) technologies facilitate the 

molecular diagnosis and the discovery of novel disease genes and variants. Today, high-

throughput, cost and time-effective whole exome sequencing (WES) is mostly preferable 

strategy used in diagnostic process of genetic diseases including neurogenetic diseases.  

Materials and methods: In the frame of this study, 191 consanguineous families with 

childhood neurogenetic disorders were recruited and deeply phenotyped. WES was 

performed by using Illumina Exome Capture Kit (38 Mb target) and data analysis was carried 

out on the RD-Connect Genome-Phenome Analysis Platform using standard filtering criteria 

for rare diseases, including Minor Allele Frequency (MAF)< 1%, Variant Effect Predictor 

(VEP)=moderate/high and Combined Annotation Dependent Depletion (CADD) >20. 

Results: To date, 138 of them underwent WES and causative genetic defect for 79 of them 

were identified. Among identified genes, 28 of them are known variants and 32 of them are 

novel candidate variants in known disease genes which are already associated with 

neurogenetic diseases and 15 of them are novel candidate genes.  

Conclusion: By obtaining a diagnostic yield of 57% in such a large cohort, we showed the 

diagnostic utility of WES in neurogenetic diseases, identified novel candidate disease genes 

and variants by explaining genotype-phenotype relations in detail and provided genetic 

counseling and disease-specific therapies for some of the families. 

Keywords: Next generation sequencing, Whole exome sequencing, neurogenetic diseases, 
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Abstract 

Background/aim: Triple negative breast cancer (TNBC) is a subtype of breast cancer that 

does not express receptors for estrogen, progesterone and Her2. It has poor prognosis and 

lacks targeted therapies. Surgery followed by chemotherapy is the primary established 

systemic treatment for early stage and advanced TNBC. However, developing resistance to 

chemotherapy is a major obstacle in clinics that usually results in relapse and metastasis. 

Epigenetic modifications contribute to the development and maintenance of chemotherapy 

resistant phenotype in different cancers. Therefore, a systematic interrogation of the roles of 

epigenetic modifiers in chemotherapy resistance in TNBC is crucial to design more effective 

therapies. 

Materials and methods: We designed an Epigenetic Knock-out Library (EPIKOL), which 

utilizes the CRISPR-Cas9 technology to study the functions of a wide variety of epigenetic 

modifiers in chemotherapy-sensitive and -resistant TNBC cell lines. EPIKOL is composed of 

8000 gRNA (10 gRNA per gene) targeting the 5’ exons of genes encoding chromatin- and 

DNA-modifying proteins. We utilized MDA-MB-231, SUM159 and SUM149 cell lines to 

generate chemotherapy-resistant TNBC models. To this end, we exposed these cells to 

escalating doses of doxorubicin and taxol, the most widely used clinical chemotherapeutics, 

and selected resistant subpopulations. 

Results: Paired transcriptome analysis of chemoresistant cells revealed differences in 

epigenetic landscape that result from transition from a chemosensitive to chemoresistant 

state. Through EPIKOL screens on chemosensitive TNBC cells, we have identified novel 

epigenetic modifiers that are crucial for cancer cell fitness. 

Conclusion: Further screens with our EPIKOL gRNA library on chemoresistant cells will 

allow us to differentiate novel epigenetic regulators of chemotherapy resistance from cancer 

fitness genes in TNBC. These findings can lead to combination therapies targeting 

resistance-causing epigenetic factors. 

Keywords: Epigenetics, CRISPR/Cas9, breast cancer, drug resistance 
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Abstract 

Background/aim: Regeneration is a complex and dynamic phenomenon that restores the 

original architecture of a tissue and is tightly regulated by various signaling pathways and 

the surrounding microenvironment. In contrast to the limited capacity of the adult mammalian 

central nervous system (CNS) to regenerate, adult zebrafish are able to successfully 

regenerate the CNS including the brain. Taking advantage of this capacity, we aim to unravel 

and compare the gene expression profiles at very early and proliferative stages of brain 

regeneration in a zebrafish model of traumatic brain injury. 

Materials and methods: To induce regeneration in the adult zebrafish brain, we applied 

traumatic brain lesion assay in one hemisphere of the telencephalon. Next, we dissected the 

injured telencephalons, had their RNA sequenced with next generation sequencing and 

analyzed the RNA-seq results. Finally, we validated a number of differentially expressed 

genes quantitatively by quantitative real-time PCR (qPCR) and qualitatively by 

immunohistochemistry on brain cryosections. 

Results: Our findings on differential gene expression analysis reveal that apoptosis related 

pathways and inflammatory response-related genes were predominantly expressed at early 

stage of brain regeneration while reactive gliosis associated pathways were upregulated in 

the proliferative phase. We also confirmed the differential expression of certain genes 

including GFAP, PCNA, NeuroD and Caspase-3, which are known to be induced during 

regeneration. Intriguingly, particular signaling pathways were found to be differentially 

regulated in the same direction in both stages.  

Conclusion: We believe that identification of genes that are differentially expressed at early 

and proliferative stages of brain regeneration will provide an in-depth understanding of brain 

regeneration mechanisms and will pave the way for development of new therapeutic 

strategies to enhance regeneration in the mammalian brain.  

Keywords: Neurodegenerative diseases, Apoptosis, Zebrafish, RNA-Seq 

Acknowledgement: TUBITAK 215Z365, EMBO Installation Grant. 

 

  



139 

 

PT076 

Silencing of HSF1 increases the apoptosis induction in human 
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Abstract 

Background/aim: Glioblastomas (GBM) are the most malignant primary brain tumors. 

Elevated levels of heat-shock-proteins (Hsp) and their transcription factor heat-shock-factor 

1 (HSF1) in gliomas are effective in tumor cell-proliferation. Rosmarinic acid (RA), a natural 

compound, is known to exert anticancer effects for gliomas. However, there is no evidence 

about its effect on HSF1 expression. Herein, we aimed to investigate the effect of RA on 

HSF1 levels and apoptosis induction in GBM cells.  

Materials and methods: HSF1 was silenced using small interfering (si)RNA. MTT assay 

was used to examine the cytotoxic effects of RA and siRNAs. RA (80 and 215 µM) was 

administered alone or in combination with siRNAs (25 and 50 nM) to U87MG human GBM 

cells. The effects of the treatments on the levels of HSF1, several Hsps and apoptosis-related 

proteins were evaluated by Western blot analysis. Differences among groups were tested by 

one-way ANOVA followed by Tukey post-hoc-test.  

Results: We found that RA blocks cell proliferation in a dose- and time-dependent manner. 

HSF1 siRNA administration alone caused a 70% reduction in HSF1 levels, while combined 

treatment with RA resulted in almost depletion of the protein. All treatments caused the 

downregulation of the tested Hsp expression levels and triggered apoptosis. Moreover, our 

results showed that HSF1 inhibition makes U87MG cells extremely sensitive to apoptosis 

before RA treatment. 

Conclusion: Taken together our findings suggest that combined treatment (RA + HSF1-

siRNA administration) has the potential to be used as a candidate for GBM treatment. 

Keywords: Rosmarinic acid (RA), heat shock factor 1 (HSF1), heat shock protein (Hsp), 

apoptosis, glioblastoma (GBM) 
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Abstract 

Background/aim: Asthma is a chronic and complex inflammatory disease with 

environmental and genetic factors that contribute to its development. There are evidences 

that reactive oxygen species, especially free radicals may play important roles in the 

development and severity of this disease. In this study, we aimed to investigate the levels of 

some oxidative stress markers, and antioxidant capacity in plasma or serum samples of 

patients with allergic asthma. 

Materials and methods: We analysed malondialdehyde (MDA), protein carbonyls (PC), 

reduced glutathione (rGSH) levels, ferric reducing antioxidant capacity and catalase activity 

in blood (plasma or serum) samples of patients with allergic asthma using 

spectrophotometric methods. Patients and healthy individuals with no history of allergy were 

included in this study (for each group n=120). Study subjects were divided into 3 groups, 

according to their asthma control test, as totally controlled (TC), partially controlled (PC) and 

uncontrolled (UC). Differences in variables were analysed by using appropriate statistical 

tests, including one-way ANOVA and unpaired t test.  

Results: Our results showed that significant increase in plasma MDA and PC levels in all 

groups of patients compared to healthy subjects (p<0.001), especially in UC ones. Besides, 

significant decrease in plasma rGSH (p<0.001) level, plasma FRAP (p<0.007) and serum 

catalase activity (p<0.01) was detected in all patients. However, there was no significant 

differences for these parameters between TC, PC and UC patients. 

Conclusion: This research confirmed the presence of severe oxidative stress in asthmatic 

patients. Further attempts are needed in order to improve antioxidant capacity and supress 

molecular oxidations, such as lipid peroxidation and protein carbonylation for restoring life 

quality of allergic asthma patients.    

Keywords: Oxidative stress, allergic asthma, antioxidant defence, MDA, protein carbonyls 
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Abstract 

Background/aim: Alzheimer’s disease is the most widespread neurodegenerative disorder 

that causes loss of synaptic connections, neuronal death, and memory deficits. In this study, 

we aim to generate an amyloid β42(Aβ42)-dependent neurotoxic model in the adult zebrafish 

brain and validate the AD-like pathology of this model using markers of apoptosis, immune 

response and amyloidosis. This model will later be used to test the efficiency of a specific 

peptide as a candidate drug for treatment of AD using solid lipid nanoparticles as the peptide 

delivery system.  

Materials and methods: Aβ42 peptide was injected into the adult zebrafish brain using 

cerebroventricular microinjection (CVMI) technique. To determine the localization of Aβ42 

toxicity in the brain, we performed immunohistochemistry by using an antibody against Aβ42 

and acquired images with a confocal microscope. We also examined expression of AD-

related genes using quantitative real-time PCR (qPCR).  

Results: We have developed a zebrafish model of AD using CVMI and measured expression 

levels of AD-related genes including Bace, Psen, App, Pcna and Gfap in the telencephalon. 

Our results also confirm the aggregation of Aβ42 in the brain and and mark an increase in 

the number of proliferating cells. 

Conclusion: We believe that zebrafish AD model will emerge as a useful platform to both 

understand the molecular mechanism of the disease and test the attenuating effects of drug 

candidates that can constitute a promising therapeutic approach rather than the existing 

symptomatic treatment of AD.  

Keywords: Alzheimer’s disease, zebrafish, amyloid-β42, neurodegenerative diseases 
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Intramuscular drug application in zebrafish 
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Abstract 

Background/aim: Zebrafish (Danio rerio) is a freshwater fish that constitutes a convenient 

vertebrate model for the study of many disorders because it have a genetic structure to 

humans highly similar. It became an useful tool in drug treatments recently. Drug delivery in 

zebrafish adults can realize with small molecules by means of water-borne exposure, use 

oral gavage or injection techniques. In this study, we delivered a drug directly wild-type 

zebrafish adults muscles via intramuscular injection to standardize the intramuscular drug 

administration protocol to be applied to zebrafish adults. Besides, we created muscular 

dystrophy phenotype in the zebrafish model the LGMD2R (MIM 615325/Orpha code: 

363543) phenotype caused by DES mutation. So, we also will use this method in desma 

mutant zebrafish adults. Aims of this study are both setting up convenient intramuscular drug 

application algorithm for zebrafish adults and investigating whether relieving the muscle 

dystrophy phenotype caused by the mutation or not. 

Materials and methods: Toxicity experiments in zebrafish adults and embryos 

accomplished according to OECD guidelines for determining suitable drug dosage. 

Intramuscular injection applied on locally region by microinjection needle. There were four 

study groups (control, needle-soaked control, solvent control, drug-treated). RNA isolation 

performed from injection region. Then, using qPCR we analyzed effects on genes thought to 

be related.  

Results: There were no statistically significant differences between groups in wild-type adult 

zebrafish for the genes studied. 

Conclusion: Intramuscular injection with microinjection needle method was found 

applicable. Also, this method did not result in stress on adult zebrafish. Experiments in wild-

type and desma mutant adults/embryos are being maintained and we propose that outcomes 

will be significative. 

Keywords: Zebrafish, drug application, molecular biology 
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Abstract 

Background/aim: Photodynamic therapy (PDT) is a promising method for cancer therapy 

in recent years. PDT is based on the activation of a photosensitizer by light at a specific 

wavelength. Phthalocyanine molecules are frequently used in PDT studies as a 

photosensitizer. The aim of this study is to investigate the antiproliferative and apoptotic 

effects of newly synthesized piperazine-substituted silicon phthalocyanines (SiPc) on breast 

cancer cell lines. 

Materials and methods: In PDT application, MCF-7, MDA-MB-231 breast cancer cell lines 

and MCF-10A normal breast cell line were treated with different SiPc molecules (5a and 6a) 

and exposed to 680 nm of light. The cytotoxic effects of 5a and 6a were analyzed by MTT 

assay. Cell death upon PDT application was quantitatively investigated by Annexin V/ 7AAD 

staining. PDT-based ROS production was determined by H2DCFDA staining. Changes in the 

expression of PARP1 and cleaved PARP1 proteins were detected by western blot method. 

Results: MTT results showed that cancer cells treated with 5a and 6a at certain 

concentrations had statistically significant cell death following light exposure. Annexin 

V/7AAD assay confirmed cell death upon PDT. ROS formation was observed microscopically 

in PDT treated cancer cells. PARP1 cleavage was observed only in 5a treated PDT groups. 

Conclusion: The newly synthesized piperazine-substituted SiPc molecules exhibit 

antiproliferative and apoptotic effects by inducing ROS formation in breast cancer cells. 

However, they have minimal effects on normal breast cells. Variations in cleaved PARP1 

expressions show that 5a and 6a molecules may lead cell death by different pathways. In 

conclusion, we believe that 5a and 6a molecules may have therapeutic potentials in anti-

cancer studies. 

Keywords: apoptosis, neoplasm, photosensitizers, reactive oxygen species, toxicity 
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Abstract 

Background/aim: Mevalonate Kinase Deficiency (HIDS/MKD, MIM#260920) is an 

autoinflammatory syndrome resulted from mutations in MVK gene. Recurrent attacks are 

seen in patients with abdominal pain, adenopathy in lymph nodes and increased level of 

immunoglobulin D(IgD). In this study, we aimed to analyze cell migration which is an 

important process in inflammation by using primary cells of MKD patients. 

Materials and methods: Monocytes were obtained from 2 MKD, 11 FMF patients (as 

disease control) and 7 healthy controls. We incubated cell with 1 ug/ml LPS to activate 

inflammation. Transwell experiments were performed in activated cell. Calcein-AM was used 

as living cell marker and migrating cells counted with ImageJ programme.  

Results: MKD patients’ cells did not migrate under both conditions. Number of migrated cells 

elevated in FMF patients compared to controls. The possible effect of anti-IL-1 treatment, 

the drug used for MKD patients, on cell migration was eliminated due to the observation of 

increased cell migration in minor FMF patients having the same treatment. 

Conclusion: Loss of function in mutant mevolanate kinase enzyme leads to a reduction in 

the amount of geranylgeranyl pyrophosphate required for protein prenylation.The regulation 

of many biological processes by protein prenylation and the prenylation of actin-associated 

proteins(Rho, Rac1, Rab, etc.), which play an important role in cell migration, reinforces the 

hypothesis that mevalonate kinase may be effective in this process.This study is the first 

study to demonstrate the possible relationship between mevalonate kinase and cell migration 

from the MKD perspective. 

Keywords: Mevalonate Kinase Deficiency, cell migration, prenylation 
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Abstract 

Background/aim: Aspartame (APM) is an artificial sweetener used in many products since 

1981. While some studies have found carcinogenic effects of APM, some others could not 

detect any negative effect. In this research, our aim is to shed light on molecular mechanism 

of APM effects in a simpler model organism Schizosaccharomyces pombe. In several cancer 

studies, it has been found that HP1 expression was downregulated. Thus for the evaluation, 

human HP1 (heterochromatin protein 1) family ortholog of Swi6 is selected. Swi6 is a 

telomere, centromere, and mating-type locus binding protein for the regulation of 

heterochromatin structure.  

Materials and methods: To verify if the effects of APM is related to Swi6, S. pombe parental 

and swi6Δ cultures were added 1 mg/mL APM every day for 7 days to mimic real life 

consumption habits, then analyzed with viability and quantitative real time polymerase chain 

reaction (qRT-PCR) methods. 

Results: We detected in qRT-PCR data that while on first day APM caused a decrease in 

the expression of swi6 in parental, expression levels for energy metabolism (hxk2, fbp1, 

tup11, cyr1, cox4) and stress response genes (atf1, sod1, ctt1) between parental and swi6Δ 

on first and seventh day differed significantly, depending on the effect of APM. 

Conclusion: According to the first day results, it has been seen that S. pombe parental strain 

has adapted to APM effects by activating the stress response pathway and swi6Δ did not 

present a meaningful response. Thus, we proposed that there may be a relationship between 

APM and Swi6. Nevertheless on the seventh day, the cumulative effects of APM showed 

that cells were in a trend of fermentation, which is an indication for carcinogenic activity.  

Keywords: Aspartame, cancer, epigenetics, Schizosaccharomyces pombe, Swi6 
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Abstract 

Background/aim: Nitric oxide (NO), an extracellular second messenger, is responsible from 

the nitrosylation of 15 cysteine residues on TG2, which results in irreversible inactivation of 

the cross-link activity of the enzyme. TG2, activated by calcium, is the major enzyme that 

cross-links proteins by forming ε(γ-glutamyl) lysine peptide bonds. TG2 loses its “cross-

linking” enzyme activity upon binding to the extracellular fibronectin and becomes a novel 

surface adhesion molecule that acts as a co-receptor for integrin β-1 (ITGβ-1), syndecan-4 

(SDC-4) and platelet-derived growth factor beta-receptor (PDGFR-β). The aim of this study 

was to investigate the effect of NO on the interaction of TG2 with cell surface ITGβ-1, SDC-

4 and PDGFR-β in Swiss 3T3 cells. 

Materials and methods:  Swiss 3T3 cells induced to overexpress TG2 (IND) were treated 

with 50-300 µM of NO donor S-Nitroso-N-acetyl penicillamine (SNAP) for 48 hours and 

interaction between TG2 and ITGβ-1, SDC-4 and PDGFR-β was demonstrated with co-IP 

experiments. 

Results: While there was a decrease in the complex formation of TG2 with ITGβ-1 and SDC-

4, an increase in the interaction of TG2 with PDGFR-β was detected in response to SNAP 

treatment. 

Conclusion: This study suggests that nitrosylation of TG2 affects its interaction with the cell 

surface binding partners ITGβ-1, SDC-4, and PDGFR-β. 

Keywords: Nitric oxide, tissue transglutaminase-2, ITGβ-1, SDC-4 and PDGFR-β 
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Abstract 

Background/aim: Our previous studies showed that Arid4b protein in the Sin3a corepressor 

complex is critical for proper mouse embryonic stem cell (mESC) differentiation into 

mesoderm and endoderm lineages. To better understand the role of Arid4b protein in mESC 

differentiation, we examined the histone 3 lysine 27 acetylation (H3K27Ac) genome-wide 

distribution in WT and arid4bΔ mesoderm or endoderm differentiated cells. H3K27Ac is a 

marker of active enhancer regions as well as active or bivalent promotor regions. We found 

that the level of H3K27Ac in the arid4bΔ cells is higher when compared to WT cells. Upon 

bioinformatics analyses, we identified TF consensus binding sequences enriched in the 

regions with increased H3K27Ac levels in arid4bΔ cells. Therefore, Sin3a complex may be 

required for the suppression of these genes during mESC differentiation. The aim of this 

study is to identify TFs that are physically interact with Arid4b. 

Materials and methods: Wildtype and arid4bΔ mESCs were expanded in the growth 

medium containing 4% Serum, LIF, CHIR99021 (GSKα/β inhibitor), PD0325901 (MEK 

inhibitor) and collected sample for qRT-PCR and western blot (WB) to check the expression 

of TFs in vitro. 

We analyzed the mRNA expression level of 10 such TFs in WT and arid4bΔ mESCs by RT-

qPCR. The protein expression of TFs was validated with WB. Direct Arid4b and reciprocal 

coimmunoprecipitation were performed to show physical interaction of Arid4b with those TFs. 

Results: We observed that Bach1, Tfap2c, Prrx2 and Ddit3 were expressed in WT and 

arid4bΔ cells. The co-immunoprecipitated experiments showed that Tfap2c specifically 

precipitated with Arid4b in nuclear extract of WT mESCs among these TFs. 

Conclusion: We showed that Tfap2c physically interacts with Arid4b in mESCs through 

endogenous coimmunoprecipitation experiments. This interaction was transient, dynamics 

or weak known as substoichiometric interactions.  

Keywords: Embryonic Stem Cells, Transcription Factor, Chromatin 

Acknowledgement: TÜBİTAK 117Z923. 

  



149 

 

PT085 

Impairing GTPase cycle of RAS via therapeutics: Alternative to 
SHP2 inhibitors used in cancer treatment 

Metehan ILTER1, Ozge SENSOY1,* 

1 Istanbul Medipol University, Istanbul, Turkey 

*Correspondence: osensoy@medipol.edu.tr 

Abstract 

Background/aim: Recent studies have shown that tyrosyl phosphorylation of RAS stalls 

GTPase cycle. In this study, we aim to investigate the impact of phosphorylation on 

structure/dynamics of RAS and utilize this knowledge to prevent transforming properties of 

RAS mutants by means of small molecules that can be used as alternatives to SHP2 

phosphatase inhibitors. 

Materials and methods: We performed molecular dynamics simulations on (non)-

phosphorylated RAS for 23-microseconds. Possible binding pockets and pharmacophore 

groups were determined using Schrödinger package. The candidate molecules were 

searched in ZINC database. Trajectories were analyzed in terms of local/ global properties 

of systems. 

Results: Our results showed that phosphorylation increases flexibility of Switch I residues 

which are involved in RAF and GAP (GTPase-activating-protein) binding. Consequently, this 

caused displacement of Switch I from the binding pocket as a result of electrostatic repulsion 

between phosphorylated-Y32 and GTP (guanine-triphosphate), thus preventing interaction 

of RAS with both RAF and GAP which is consistent with experimental data. Moreover, 

phosphorylation also caused widening of the binding pocket which might explain increased 

rate of nucleotide exchange observed for phosphorylated RAS. Similarly, the flexibility of 

Switch II also increased which prevented interaction between the protein and GAP/GEF 

(guanine-exchange-factor). Importantly, we achieved candidate molecules that could 

displace Y32 from the binding pocket in G12D mutant of RAS isoforms. 

Conclusion: To the best of our knowledge, this is the first study where impact of 

phosphorylation on structural/dynamic properties of RAS isoforms has been explored. In light 

of these findings, we propose that candidate molecules have potential for impairing 

interaction between RAF and G12D RAS mutants by displacing Y32 from the binding pocket, 

thus inhibiting RAF/MEK/ERK signaling pathway. 

Keywords: RAS, SHP2 phosphatase inhibitor, phosphorylation, molecular dynamics 

simulations 
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Abstract 

Background/aim: PI3K pathway plays crucial roles in cell proliferation, survival, motility. 

PI3K-related mutations (PTEN-loss, PIK3CA) frequently seen in cancers. p110β becomes 

prominent p110-isoform in PTEN-expression loss in some cancers. Understanding molecular 

mechanisms behind p110-isoform prevalence, we induced step-wise changes in MEFs, 

PC3s in attempt to switch PI3K isoform dependence from one to other. 

Materials and methods: Untransformed MEFs, PC3s (metastatic PTEN-null human 

prostate cancer) were used. Myristoylated-PI3Ks were used for continued pathway 

activation. PTEN expression was knocked-down using shPTEN constructs. Various clinically 

relevant PI3K inhibitors were used to assess isoform prevalence. GSE21543 dataset 

(microarray data for Pik3cb-overactivation induced prostate cancer samples) was analyzed 

with GEO2R. Crystal violet stainings were used for proliferation measurements, target genes’ 

mRNA levels were quantified with qPCR.  

Results: MEFs are primarily p110α-dependent for growth. We tried to switch p110α 

dependence into p110β via inhibitor usage, changing PTEN expression status. shRNA-

mediated downregulation of PTEN in MEFs was not sufficient for isoform switch. We aimed 

to re-express PTEN-wt, PTEN-C124S (catalytically inactive) in PC3s. PTEN re-expressing 

PC3s displayed decreased sensitivity to p110β/δ isoform inhibitors, p110α prevalence did 

not change. Further changes are required for complete isoform switch. To understand these 

secondary steps for p110β dependence, we analyzed GSE21543 dataset and determined 3 

metabolism-related genes upregulated in p110β dependent manner; CREB3l4, AK4, SQLE. 

Sqle and Ak4 expression levels responded to p110β inhibition in MEFs. Terbinafine (SQLE 

inhibitor) and simvastatin (cholesterol synthesis inhibitor) treatments were done in MEFs 

expressing activated p110α/β alleles. p110β dependent MEFs more sensitive to inhibition of 

cholesterol synthesis.   

Conclusion: PTEN expression is not sole determinant for p110β dependence in MEFs and 

cancer cells. According to results, isoform dependence cannot be flipped in single step, 

preferentially regulated metabolic genes may instruct further changes in the cell to define 

prominent PI3K isoform. 

Keywords: PIK3CB, PTEN, PI3K 
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Abstract 

Background/aim: Farnesyltransferase (Ftase) is a dimeric metalloprotein which is 

responsible for addition of farnesyl group to C-terminus of proteins having CaaX motif, thus 

mediating their membrane attachment and activation. Among these, the members of RAS 

superfamily are crucial since their aberrant activation causes cancer. It has been shown that 

insulin stimulates phosphorylation of certain alpha-subunit residues of Ftase (S60-S62) 

which leads to increased enzymatic activity of Ftase, amount of farnesylated p21Ras, DNA 

synthesis and cell migration. Despite being widely targeted for therapeutic purposes, the 

impact of phosphorylation on structure/dynamics of Ftase has not been studied but might be 

important for drug discovery studies that target Ftase.  

Materials and methods: We performed a total of 12-microseconds molecular dynamics 

simulations using crystal structures, which represent the apo, farnesyl-pyrophosphate (FPP)-

bound and FPP- and KRAS4B peptide substrate Ftase, respectively, to investigate the 

impact of phosphorylation on different states of enzymatic activity. The trajectories were 

analyzed using local/global system properties. 

Results: Our results showed that phosphorylation decreases flexibility of both FPP- and 

FPP/peptide-bound enzyme; however, this difference is not pronounced in apo FTase. More 

interestingly, phosphorylation causes some structural rearrangements in the ligand binding 

cavity. Specifically, zinc atom is coordinated closer in both phosphorylated FPP- and 

FPP/peptide-bound Ftase than non-phosphorylated form of the enzyme. Also, key residues, 

which make up the hydrophobic cleft and coordinate FPP, display differences in their dihedral 

angle preferences between non- and phosphorylated Ftase.  

Conclusion: Considering that hyperinsulinemia is associated with cancer and type-II-

diabetes and impact of insulin-mediated phosphorylation on the properties of the enzyme, 

these findings have the potential to improve structure-based drug-discovery strategies used 

for development of therapeutics that target Ftase.  

Keywords: Farnesyltransferase, phosphorylation, hyperinsulinemia, molecular dynamics 
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Abstract 

Background/aim: Phospholipase A2s (PLA2)s are lipolytic enzymes hydrolyzing membrane 

phospholipids to form fatty acids and lysophospholipids. One of the key products is 

Arachidonic Acid (AA) that can be metabolized into prostaglandins and leukotrienes. sPLA2s 

have been associated with various cancers including prostate cancer. High level of sPLA2-

IIA is correlated with high prostate tumor grade, tumor proliferation in primary site tumors. 

The expression of sPLA2-IIA both in mRNA and protein level increases more rapidly in 

metastatic tumors when compared to benign tumors. Furthermore, clinical studies on 

different single nucleotide polymorphism (SNP) of sPLA2-IIA indicated an association 

between the elevated serum levels of sPLA2-IIA in the cancer patients of afore mentioned 

diseases. This study aims to investigate the association of 5’UTR variant rs11573156 and 

the missense variants rs374105365 and rs965800220 on prostate cancer development. 

Materials and methods: Possible effects of missense variants were investigated through 

molecular dynamics simulations. For this purpose, mutated proteins were modelled in Cyrus 

Bench and simulations were run in Amber12 software. Results have been investigated in 

terms of H-bonding and surface electrostatic potential change. Genetic profile from a total of 

267 blood samples (82 control and 184 PCa) was analyzed by polymerase chain reaction-

restriction fragment length polymorphism (PCR-RFLP) method and Sanger sequencing. 

Results: Two missense variants, rs374105365 and rs965800220, show no effect on catalytic 

dyad interaction in terms of H-bond profile, while changes in aminoacid side groups caused 

shift on surface electrostatics. The heterozygote allele of rs11573156 show a 2-fold 

decreased risk for PCA while no significant correlation was detected for other SNPs. 

Conclusion: Our results showed that although there is a strong association between 

heterozygous genotype of rs11573156 (p<0.05) and prostate cancer, there is no association 

between other missense variants and prostate cancer. 

Keywords: Prostate cancer, phospholipase A2, single nucleotide polymorphism  
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Abstract 

Background/aim: Faithful chromosome segregation in budding yeast requires correct 

positioning of the mitotic spindle along the mother to daughter cell polarity axis. When the 

anaphase spindle is not correctly positioned, a surveillance mechanism, named as the 

spindle position checkpoint (SPOC), prevents the progression out of mitosis until correct 

spindle positioning is achieved. How SPOC works on a molecular level is not well-

understood. 

Materials and methods: We performed a genome-wide genetic screen to search for 

components required for SPOC. We identified the SWR1 chromatin-remodeling complex 

(SWR1-C) among the several novel factors that are essential for SPOC integrity. 

Results: Cells lacking SWR1-C were able to activate SPOC upon spindle misorientation but 

underwent mitotic slippage upon prolonged SPOC arrest. This mitotic slippage required the 

Cdc14-early anaphase release pathway and other factors including the SAGA histone 

acetyltransferase complex, proteasome components, the mitotic cyclin-dependent kinase 

inhibitor Sic1 and the mitogen-activated protein kinase Slt2/Mpk1.  

Conclusion: Together, our data establish a novel link between chromatin remodeling and 

robust checkpoint arrest in late anaphase. 

Keywords: Mitosis, Chromatin remodeling, mitotic slippage, checkpoint 
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Abstract 

Background/aim: Colorectal cancer (CRC) is the third most common cancer worldwide. 

Despite therapeutic advances, low drug sensitivity is still an obstacle to successful 

chemotherapy. Recent studies have revealed the importance of nutrient restriction on the 

rewiring of metabolic networks of cancer cells. Induction of autophagy is one of the 

responses of cells to nutrient restriction. Given their fundamental role in development and 

disease, we have hypothesized that miRNAs may regulate genes that are involved in this 

rewiring. The aim of this study is to identify miRNAs that are involved in nutrient restriction 

mediated rewiring of metabolism in cancer cells. 

Materials and methods: We have subjected Caco-2 CRC cells to nutrient restriction by 

culturing these cells for 48h in a pre-optimized mix of low serum [1% fetal bovine serum 

(FBS) as opposed to 20% FBS], low glucose (0.1g/L as opposed to 1g/L) and low L-

glutamine (0.2 mM as opposed to 2mM). Later, protein samples were collected from control 

and nutrient restricted cells. Then, autophagy and apoptosis induction was assessed with 

western blotting for the autophagy and apoptosis markers.  

Results: Under nutrient restriction, Caco-2 cells were observed to undergo autophagy, as 

indicated by enhanced ratio of LC3II/I, beclin-1 levels and p62 levels, and apoptosis, as 

indicated by decreased procaspase-3 levels. 

Conclusion: These results showed that starved Caco-2 cells underwent autophagy. This 

confirms the well-known paradigm that cells under the stress of starvation frequently undergo 

autophagy, a form of “self-eating” that allows the cell to eliminate organelles and proteins as 

well as other cargos in order to cope with the stress.  

Keywords: Colorectal cancer, nutrient starvation, autophagy 
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Abstract 

Background/aim: Cancer is a disease that related to both genetic and environmental 

factors. Various genetic disorders may cause susceptibility to cancer as copy number 

variations (CNV). Many publications reveal the relationship between CNVs and the 

development of breast and colon cancer. MLPA (Multiplex Ligation-dependent Probe 

Amplification) is widely used to detect CNVs in breast and colon cancer cases. Recently with 

developing of the new algorithms in NGS data analysis, deletion/duplication detection can 

be performed in NGS data. 

In Umraniye Training and Research Hospital GLAB, molecular genetic tests have been 

performed for 750 breast cancer and 250 colon cancer patients to detect hereditary cancer 

syndromes. In the NGS data of 390 breast cancer and 125 colon cancer patients. CNV 

analysis was performed with Sophia DDM bioinformatics software algorithm. The obtained 

data were compared with MLPA analysis performed in 258 of them. 

Materials and methods: Peripheral blood samples obtained from the patients were tested 

by MLPA and NGS methods in germline samples for deletions/duplications after wet 

laboratory procedures in our laboratory. 

Results: NGS and MLPA data were compared in 258 patients. In 247 of these patients, no 

deletion/duplication was detected in CNV analysis of NGS data. This result was consistent 

with the results of MLPA analysis in the same patients. In 7 patients, the same germline 

pathogenic variation was detected in both NGS and MLPA data. MLPA and NGS test results 

were discordant in 4 patients. 

Conclusion: Our study suggests that the reliability of the algorithms currently used in the 

detection of CNV from NGS data is not yet sufficient for routine diagnosis and that the results 

need to be confirmed by MLPA. Further studies are necessary in the field of developing 

algorithms. 

Keywords: Cancer, Copy Number Variation, Multiplex Ligation-dependent Probe 

Amplification, Bioinformatics 
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Abstract 

Background/aim: Obesity is important factor for the development of insulin resistance. 

When the differences between obese and weak individuals are examined in many different 

ways, one of the differences is the amino acid composition in their circulation. Glutamine 

levels in tissues and circulation can regulate cell responsiveness to insulin and cellular 

metabolism. Therefore, glutamine is a potentially important factor that might help us better 

understand insulin resistance and type 2 diabetes.  Alanine, serine, cysteine transporter 2 

(ASCT2) is essential transporter for glutamine uptake. This study aims to reveal a possible 

relationship between glutamine uptake and insulin resistance in adipocytes. 

Materials and methods: 3T3-L1 cells were transfected with ASCT2 siRNA and 

differentiated into mature adipocytes. In these experimental model, we tested the effects of 

ASCT2 on adipocytes differantiation and insulin resistance marker levels were 

determined by western blot analysis. 

Results: shRNA-mediated ASCT2 knockdown significantly reduced adipocyte differentiation 

and insülin resistance. 

Conclusion: ASCT2 in adipocytes may represent an anti diabetic target.  

Keywords: Obesity, insülin resistance, glutamine, ASCT2 
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Abstract 

Background/aim: Autophagy is an intracellular self-degradation mechanism responsible for 

maintaining cellular homeostasis. Beclin 1 and Bcl-2 are the main players in the regulation 

of autophagy/apoptosis decision. Bcl-2 associated athanogene 1 (BAG-1), a well-known 

binding partner of Bcl-2, is a pro-survival molecule involved in chaperone-assisted 

proteasomal degradation to tune proteostasis. Hence, BAG-1 might have a role in the 

autophagy-apoptosis toggle switch, in concert with Beclin 1 and Bcl-2. Here, we studied the 

starvation-induced autophagic response in BT-474 human breast ductal carcinoma cells, to 

understand how BAG-1 acts in autophagy/apoptosis decision.  

Materials and methods: BT-474 cells were cultured under serum starvation (0.1% instead 

of 10%) for 3 to 24 hours to induce autophagy. Total protein was extracted from serum-

starved cells. The levels of autophagy marker proteins including LC3, ATG5-12 complex, 

Beclin 1, p-Beclin 1 (T119), Bcl-2, p-Bcl-2(S70) were analyzed by western blotting to monitor 

autophagic flux within the given time period. Further, BAG-1 levels were also assessed under 

serum starvation-induced autophagy. Statistical analyses were performed by GraphPad 

Prism version 8.0.1. 

Results: Autophagy markers were significantly upregulated in 3 to 6 hours of starvation in 

BT-474 cells. Serum starvation of the cells resulted in increased levels of p-Beclin 1 (T119), 

and conversely, decreased levels of p-Bcl-2 (S70) within this time period. BAG-1 levels, 

especially BAG-1S isoform, were started to increase after 6 hours of treatment.   

Conclusion: We conclude that autophagic response is induced between 3 to 5 hours of 

serum starvation in BT-474 cells. Disruption of Bcl-2/Beclin 1 interaction likely occurs through 

phosphorylation of Beclin 1. The increase in BAG-1 levels at the end of autophagic flux 

suggested that BAG-1, in particular BAG-1S isoform, may have a role in tipping the balance 

toward proteasomal activation.  

Keywords: BT-474 cells, Autophagy, BAG-1, Beclin 1, Bcl-2 
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Abstract 

Background/aim: Bag-1 (Bcl-2-associated athanogene-1) is an adaptor protein expressed 

as four isoforms that modulates cell survival and apoptosis pathways. By knowing the details 

of interaction networks of Bag-1 and other chaperone proteins, it is possible to understand 

how protein homeostasis is regulated in cancer.  

Materials and methods: In this study the presence of Bag-1 isoforms were shown in Bag-1 

upregulated and downregulated BT-474 and MCF-7 breast cancer cells by using 

immunoblotting. Afterwards, the prospective changes in expression levels of Hsp90, Hsp-70, 

Hsp27 and mTOR pathway proteins caused by differential Bag-1 expression was analyzed. 

Bag-1 and Hsp70 (also Hsp27 and HSF1 (Heat shock factor-1)) interactions were 

demonstrated. Cellular localizations of Bag-1 related proteins were detected by immuno-

staining. We used PRISM (Protein Interactions by Structural Matching) to predict protein-

protein interactions. 

Results: Our study revealed that overexpression of Bag-1 and HER2 (Human Epidermal 

Growth Factor Receptor-2) in breast cancer leads to concomitant constitutive activation of 

the HSF1-HSP axis, with subsequent stabilization of numerous tumor-promoting HSP clients 

such as Bag-1, AKT, mTOR and HSF1 itself, thereby causing a robust acceleration in tumor 

growth. We showed that Bag-1 silencing leads to inhibition of phosphoactivated Ser326 

HSF1, and subsequently blocks the activity of the Hsp27 chaperone machinery.  

Conclusion: The identification of the interaction surfaces of Bag-1 and HSP (Hsp90, Hsp70 

and Hsp27) will provide significant contributions to the literature to understand the role of 

protein folding, cell survival, cell stress and drug resistance mechanisms.  

Keywords: Bag-1 (Bcl-2-associated athanogene-1), HER2 (Human Epidermal Growth 

Factor Receptor-2), HSF1 (Heat shock factor-1) 
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Abstract 

Background/aim: Tyrosine kinases (TK) are essential Protein kinases, have crucial 

functions for cellular signaling. PI3K (Phosphoinositide 3-Kinase) is the most deregulated 

pathway in human cancers, activated via oncogenic Ras/receptor tyrosine kinases (RTKs). 

High levels of tyrosine phosphorylation associated with proliferation, which is regulated by 

PI3K.We are investigating whether tyrosine kinase contribute to growth compensation in 

response to p110α/β inhibition to demonstrate potential modes of resistance to PI3K 

targetted therapies. 

Materials and methods: We have TK library consisting of 73 kinases, have C-terminal 

dimerization tags promote trans-phosphorylation for constitutive activation. Genetically 

engineered MEFs, where PI3K signaling can be abrogated upon Cre-expression, was used 

for screening the library.To mimic p110α/β catalytic inactivation in MEFs, pharmacological 

inhibition that we employed p110α/β inhibitors BYL719/KIN193, has been used in addition to 

genetic knock-outs.For conditional knock-out of p110α/β, Adenoviruses expressing Cre-

recombinase recognize lox-P sites inserted within first exons of PIK3CA-PIK3CB were 

used.Cell viability was assessed using crystal violet staining.To check  anchorage 

independent growth and transformation ability of TKs of interest, soft agar growth assays 

were performed.We executed these experimental procedures for MEFs, MCF10A, RPE1-

hTERT.  

Results: Only single TK-pool, consisting of PTK2B, PTK6, ZAP70, NTRK3 was able to 

rescue growth in MEFs upon p110α/β dual-loss. In proliferation assays, activated ZAP70 

expression compensated growth deficiency in PI3K inhibited MEFs and significantly elevated 

growth rates of MCF10A. ZAP70 synergized with HRAS-G12 for transformation of MEFs on 

soft agar. ZAP70 expressing RPE1-hTERT cells proliferate at faster rate and became more 

resistant to p110α inhibition in comparison to controls. 

Conclusion: Besides having critical functions in immune system, ZAP70 may be potent 

driver of proliferation and transformation in epithelial as well as mesenchymal cells upon 

PI3K abrogation. Therefore, studies on ZAP70 mediated growth in solid tumors is warranted. 

Keywords: PI3K, Signaling, TKs 
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Abstract 

Background/aim: Many variations in the transcriptome play a role in the biogenesis, 

progression and metastasis of cancer cells. The splicing process generally deteriorates in 

cancer cells and this phenomenon is resulted in both functional and non-functional end 

products. Protein isoforms arising from alternative splicing of many genes have been 

associated with various aspects of cancer formation and progression. Our previous study 

have shown that Maackia amurensis leukoagglutin-II (MAL) decreases the tumorigenic and 

malignant characteristics of 8505C human anaplastic thyroid cancer cells. In this study, it 

was aimed to evaluate how differential splicing events are affected by MAL treatment to 

8505C cells by using RNA-Seq data, which allows the identification of alternative splicing 

isoforms. 

Materials and methods: Differential alternative splicing events was analysed using Illumina 

next generation sequencing technology by using cDNA libraries obtained from total RNA 

isolates of 8505C cells treated with 0.25 µM MAL-II for 24 hours. We also performed 

functional enrichment analysis of the differentially spliced mRNA and they were grouped 

based on protein class using PANTHER resource. 

Results: Our results showed that MAL treatment significantly affected alternative splicing 

events of 832 mRNA. The differentially spliced mRNAs grouped in protein class category 

were mostly involved in nucleic acid binding which included 14.1% of the mRNAs. 

Conclusion: Overall findings have suggested that MAL treatment affects alternative splicing 

events in human anaplastic thyroid cancer cells. Differentially spliced 117 genes have 

indicated that the MAL treatment affects transcriptional processes in the cells. Consequently, 

the alternative splicing events can be an important factor in the suppression of malignant and 

tumorigenic properties of 8505C cells when considering our previous findings.  
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Abstract 

Background/aim: Autophagy is a well-known physiological process which is mainly 

activated under starvation condition and act as a type of cell death under certain conditions. 

The aim of this study was to investigate the differences between autophagy processes during 

starvation conditions and metamorphic remodeling period of midgut of Bombyx mori. 

Materials and methods: Bombyx mori larvae were reared until 5th larval stage. Half of the 

larvae were starved from the beginning of the 5th larval stage. The other group was reared 

under normal feeding conditions. Midguts from both groups were dissected every 24 hours. 

Expressions of autophagy-related genes -ATG8 and ATG 12- were detected by qRT-PCR. 

Lysosomal hydrolytic enzyme acid phosphatase activity was measured 

spectrophotometrically as an autophagy marker. Midgut morphologies were evaluated with 

qRT-PCR and enzyme activity results. 

Results: The starved larvae survived until day 7 of 5th larval stage. In the control group ATG8 

expression gradually increased from day 0 to day 7 of 5th instar but its expression was 

considerably low in starved insects especially after day 2 of 5th instar. Similar to ATG8, 

ATG12 mRNA levels were found higher than starved insects. Acid phosphatase activities 

were not significantly different in both groups. Midgut morphologies were consistent with 

other results.  

Conclusion: Larval midgut is the main site for digestion. According to our results, autophagy 

was not stimulated in the midgut of starved larvae, conversely it was inhibited compared with 

the control group. These results suggested that autophagy is not involved in cell’s survival 

during starvation. In addition, a previous study showed that digestive enzyme synthesis 

activity of midgut cells precede under starvation condition. Therefore, it is thought that cells 

meet the energy needs from the fat body in order to survive and maintain their functions. 

Keywords: Autophagy, Bombyx mori, midgut, starvation 
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Abstract 

Background/aim: Wnt/β-catenin signaling pathway is an evolutionary conserved pathway 

in vertebrates which controls embryonic development and adult homeostasis. Having an 

important role in tissue homeostasis, aberrant activation of Wnt/β-catenin signaling is often 

linked to a wide variety of cancers. Mutations in target molecules of this pathway are 

identified to have tumorigenic effect. Previous studies confirmed BRI3 and MGAT1genes to 

be novel transcriptional targets of the Wnt/β-catenin pathway. Huh7 cells (hepatocellular 

cancer cell line) stably expressing either BRI3 or MGAT1 have greater proliferative and 

invasive capabilities compared to wildtype Huh7 cells, and when subcutaneously injected 

into NUDE/SCID mice resulted in larger tumor formation. In this study, we investigated BRI3 

and MGAT1 as novel targets of the Wnt/β-catenin pathway and their involvement in 

hepatocarcinogenesis in vitro. We examined the RNA-Seq results of tumors derived from 

either BRI3 or MGAT1 overexpressing Huh7 cells compared to GFP overexpressing Huh7 

cells and observed differential expressions of several genes. By selecting three genes for 

both BRI3 and MGAT1 based on their fold change and relevance to cancer, we proposed 

possible mechanisms of both BRI3 and MGAT1 contributions to tumorigenesis separately. 

Materials and methods: qRT-PCR and Western Blot analyses have been used to determine 

differential expressions of selected genes in either BRI3 or MGAT1 overexpressing Huh7 

cells compared to control. Bioinformatic analysis using PRISM online tool has been carried 

out. 

Results: We verified differential expressions of selected genes for both BRI3 and MGAT1 

separately and proposed a possible mechanism using both our data and previous studies. 

Conclusion: BRI3 and MGAT1 contribute to tumorigenesis by regulating the expression of 

some genes in Huh7 cells. 
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Abstract 

Background/aim: Biochemical or genetic defects in cellular processes lead to complex 

human diseases. We aimed to create stressful and pathologic conditions for 

Schizosaccharomyces pombe cells using wortmannin and H2O2 that causes signaling 

defects, oxidative stress, and mitochondrial dysfunctions that are observed in certain human 

diseases.  

Materials and methods: The haploid mutant library was grown in 96-well plates containing 

YES with geneticin and 3 μM wortmannin or 2mM hydrogen peroxide and the screening was 

repeated three times. The optical densities of each culture were measured at 600 nm (OD600) 

at 0 and 24th hour and compared to those of their controls. 

Results: According to genome-wide screening results among 3,420 haploid mutants, 151 of 

them were resistant to at least wortmannin or H2O2. We determined that the genes that are 

absence in these 151 mutants have a role in 47 different biological processes. Besides, 94 

of them have human orthologous and 17 genes were associated with various human 

diseases such as metabolic disorders, cancer, and neurodegenerative diseases. Intriguingly, 

when we examined the pathways in which these 151 genes function, we saw that 9 genes 

play a role in phosphorylation process. 

Conclusion: Genome-wide screening of mutant collections provides important clues for the 

understanding of conserved biological processes. These findings may contribute to revealing 

molecular mechanisms and the early diagnosis of some diseases and the identification of 

new drugs.  
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Abstract 

Background/aim: Apolipoprotein M (ApoM) is a novel anti-atherosclerotic protein which is 

present predominantly (~5%) in High-Density Lipoprotein (HDL) and in trace amounts (<2%) 

in Low-Density Lipoprotein (LDL). ApoM plays important role in HDL metabolism via revers 

cholesterol transport and has protective effects against LDL oxidation and atherosclerosis. 

Clinical studies revealing the association between ApoM and diseases are very limited.  

Therefore, we aimed to investigate the relationship between serum ApoM and lipid levels in 

restenosis patients and healthy controls. This is the first study investigating the association 

between serum ApoM and lipid levels in restenosis patients. 

Materials and methods: Forty-two restenosis patients and 36 healthy controls were 

included in our study. Serum ApoM levels were measured by ELISA method.  

Results: In the patient group, serum ApoM (p=0.022) and HDL-cholesterol (p<0.001) levels 

were lower compared to healthy controls, whereas serum Triglyceride (TG) level was found 

to be higher (p=0.002). In addition, higher TG (≥150 mg/dL) and LDL-cholesterol (≥130 

mg/dL) levels were associated with higher ApoM levels in the restenosis patient group 

(p=0.038 and p=0.041, respectively). However, this relationship was not observed in control 

group (p>0.05). 

Conclusion: Serum apoM level exhibited a significant, positive correlation not only with the 

HDL-cholesterol level, but also with the TG and LDL-cholesterol levels in patients with 

restenosis. These results indicated that the serum ApoM levels may affects the serum TG 

and cholesterol levels so that contributes to the development of restenosis. 
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Abstract 

Background/aim: Biologically active Growth Hormone (GH) signaling leads cell 

proliferation, invasion-metastasis in vitro and in vivo models. Various mutations within the 

GH gene leads depletion of GH synthesis, release, and irregular GH signaling. However, the 

effect of GH gene mutations on the biological activity of GH by regarding Epithelial 

Mesenchymal Transition (EMT) has not been investigated yet. Our aim is to modulate the 

role of A13S, F166Del, T24 mutations within the GH gene regarding GH signaling on cell 

growth, proliferation and differentiation in HEK293 cells.  

Materials and methods: Autocrine GH wild type (wt) and mutant GH expressing HEK293 

cells were generated through GH wt/mutant gene inserted pcDNA3.1 plasmid and neomycin 

selection. Expression and secretion of GH levels were determined by IF and ELISA methods. 

Time dependent GH mutations effect on cell viability, colony formation and invasion were 

determined by MTT cell viability, trypan blue exclusion, colony and hanging drop assays. 

The expression profile of STAT and EMT signaling key molecules were determined by 

immunoblotting. 

Results: Wild type GH signaling induces cell proliferation, growth and colony formation 

through GH-mediated active STAT and EMT signaling in HEK293 cells. However, GH 

signaling mediated cell invasion-metastasis declined in A13S, F166Del, T24A mutant GH 

expressing HEK293 cells through downregulation in STAT-3,-5, N-cadherin, vimentin, Slug 

expression profiles as compared to HEK293 GH wt cells. 

Conclusion: GH signaling triggers cell proliferation, growth and colony formation in HEK293 

model cells via active EMT pathway, but this effect was depleted in mutant GH (A13S, 

F166Del and T24A) expressing HEK293 cells.  

Keywords: Growth Hormone, Mutations, Proliferation, Epithelial Mesenchymal Transition 

(EMT) 
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Abstract 

Background/aim: NFI transcription factors play important roles in the developing embryo 

and in the adult, regulating stem cell maintenance and differentiation. NFI proteins comprise 

two modular domains: a highly conserved N-terminal DNA binding and dimerization domain 

(DBD) and less conserved C-terminal transactivation/repression domain. How NFIs 

themselves are regulated is not well understood. Previously, we identified PIN1 as a putative 

NFI interaction partner. PIN1, a ubiquitous peptidyl-prolyl isomerase, regulates stability, 

localization and phosphorylation state of various proteins, including transcription factors. 

Here, we set out to investigate if PIN1 binds and regulates NFIB in vivo. 

Materials and methods: NFI-PIN1 co-immunoprecipitation assays were performed on cell 

lysates and analyzed by western blotting. PIN1’s effect on activation of GFAP promoter by 

NFIB was determined by luciferase reporter assays. Protein interactions with the NFI site on 

the GFAP promoter was evaluated by gel shift assays.  

Results: Co-immunoprecipitation experiments show that endogenous NFI and PIN1 interact 

with each other in neuroblastoma cells. Indeed, each NFI co-immunoprecipitates with PIN1 

when they are overexpressed and NFI N-terminal DBD is required for this interaction. 

Overexpression of PIN1 decreases induction of GFAP promoter driven luciferase activity by 

NFIB while NFI-binding defective PIN1 mutant has no effect. In EMSA experiments, 

presence of PIN1 does not affect NFIB binding to the NFI sites on the GFAP promoter. As 

NFIB expression levels decreased in the presence of PIN1, the reduction in GFAP promoter 

activation might be due to this decrease. Therefore, we started investigating whether PIN1 

regulates NFIB stability, blocking PIN1 with shRNA and PIN1 inhibitors.  

Conclusion: NFIs interact with PIN1 in vivo. NFI-DBD is required for PIN1 binding. PIN1’s 

role as a potential regulator of NFI function requires further study. 

Keywords: protein interactions, NFI, PIN1, protein stability 

Acknowledgement: This study was supported by grants from TUBITAK (KBAG 115Z524) 

and Istanbul Technical University Research Fund (TDK-2018-41432). 

 

  



167 

 

PT103 

Actin disorganization is the major outcome of CRISPR-Cas9-
mediated Bag-1 knockout MCF-7 breast cancer cells  

Pelin ÖZFILIZ KILBAŞ1,2, Elif Damla ARISAN1, Gizem DINLER-DOĞANAY2 

1 Istanbul Kültür University, Dept of Molecular Biology and Genetics, Istanbul, Turkey 

2 Istanbul Technical University, Dept of Molecular Biology and Genetics, Istanbul, Turkey 

*Correspondence: p.ozfiliz@iku.edu.tr 

Abstract 

Background/aim: The multifunctional Bcl2-associated athanogene 1 (Bag-1) protein has a 

role in cell proliferation, survival and apoptosis. Bag-1 upregulation is associated with 

progression of cancer and drug resistance mechanism. Our previous studies showed that 

Bag-1 silencing enhanced the apoptotic potentials of cisplatin or paclitaxel through 

modulating PI3K/Akt/mTOR pathways, however the function of Bag-1 knockout in MCF-7 

breast cancer cells has not fully explained.  

Materials and methods: CRISPR/Cas9 technique were performed to knockout Bag-1 gene 

and successfully produced Bag-1 knockout cell line (Bag-1 KO). Sanger sequencing was 

used to confirm the gene knockout mediated insertions or deletions (indels) in MCF-7 cells. 

Correspondingly, the mRNA and protein expression of Bag-1 was markedly reduced. We 

determined the effect of Bag-1 KO on cell survival by MTT and Trypan Blue Dye Exclusion 

assay. Alternations of total protein expression profiles between wt and Bag-1 KO cells were 

determined through Pathscan analysis and Immunoblotting assays.  

Results: Knockout of Bag-1 suppressed the proliferation and growth potential of MCF-7 cells 

through decreasing the number of colony formations. According to the immunoblotting 

results, knockout of Bag-1 significantly upregulated Akt phosphorylation and -actin 

downregulation.  

Conclusion: Bag-1 knockout influenced actin disorganization through stress-induced Akt 

activation and alternations on expression profile of focal adhesion kinases.   

Keywords: Breast cancer, Bag-1, migration  
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Abstract 

Background/aim: Breast cancer is the most common cancer in female in the world. 

Although most cancer cases are sporadic, the prevalence of familial inheritance is 5-10%. 

Around 15 genes are implicated in predisposition to inherited breast cancer, including 

BRCA1, BRCA2, CHEK2, APC, BLM, ATM, etc. In this study, we aimed to assess the effects 

of variants detected in breast cancer families on the splicing of transcripts of these 

susceptibility genes. 

Materials and methods: Germline variants in 20 cancer susceptibility genes were detected 

by next generation sequencing in a group of around 400 breast cancer patients, most of 

whom had familiar aggregation of breast cancer. Variants with potential effects on splicing 

were predicted by using dbscSNV and Human Splicing Finder. To experimentally validate 

the effects of these variants on splicing, real-time PCR and Sanger sequencing were 

performed using the RNA from isolated from the bloods of these patients and healthy control 

patients.  

Results: Studied variants were at APC, BLM, ATM, MSH6, PALB2 and CHEK2 genes. A 

total of 8 variants were studied. Predictions were as follows: three variants disrupted splicing 

donor site, one disrupted exonic splicing enhancer, and one disrupted exonic silencer site; 

and another variant generated a new acceptor site in PALB2. We were able to prove 

predictions for some variants. For instance, c.2307G>T variant at BLM gene; c.592+3A>T at 

CHEK2 and c2125-1G>A at ATM showed difference splicing between reference and cancer 

patients. On the other hand, c.3647G>A at MSH6 gene did not show an effect on splicing in 

our hands. 

Conclusion: This study is important to improve the interpretation of clinical significance of 

variants detected in cancer patients.  

Keywords: Hereditary breast cancer, genetic variants, splicing 
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Abstract 

Background/aim: Histone Deacetylase inhibitors (HDACi) have been reported to have 

complex immunomodulatory properties, particularly by negatively regulating the Toll-like 

receptor (TLR) pathways in different immune cells through histone modification and 

regulation of the chromatin structure. Nonetheless, the effects of HDACi in the regulation of 

eosinophilic, allergic functions and cytosolic NOD-like receptors (NLRs) are unknown. 

Henceforth, we aimed to investigate the immunomodulatory roles of HDACi in eosinophil-

like cells and whether they have specific roles in shaping the functionality of NLRs. 

Materials and methods: To investigate the effects of HDACi in regulating eosinophilic 

functions and NLRs, EoL-1 cells were stimulated with valproic acid (VPA), romidepsin and 

sodium butyrate. mRNA levels of TLRs, NLRs, eosinophil specific anti-inflammatory receptor 

Siglec-8 and allergy-related Fc Epsilon receptors were analyzed by RT-qPCR. Protein levels 

of NLRs and TLRs were determined by immunoblotting. Flow cytometry experiments were 

performed to analyze the surface expression of Siglec-8 and Fc epsilon receptors. To 

determine the effects of HDACi on IL-1B and IL-6, ELISA experiments were utilized. 

Results: HDACi treatment drastically downregulated the expression of NLR proteins at 

mRNA and protein levels. This pattern was not observed in TLR protein expression although 

TLR mediated IL-6 secretion declined after HDACi treatment. Interestingly, HDACi treatment 

did not alter the surface expression of Siglec-8 or the Fc Epsilon receptors.  

Conclusion: This study demonstrated the specific downregulation of NLRs in EoL-1 cells 

while TLR expression was not diminished. Furthermore, HDACi reduced the secretion of IL-

6, a downstream product of the TLR pathways. Our data present possible targets in the 

regulation of NLR expression which can lead to the characterization of new molecular 

mechanisms of eosinophilic and allergic functions.  

Keywords: Eosinophils, HDACi, NOD-like receptors 
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 Abstract 

Background/aim: Drought stress is one of the biggest and severe abiotic stress that cause 

reduction in crop productivity and yield. Plants continuously encounter stress stimuli due to 

their sessile structure and have to give quick responses to these stimuli. These stress 

response pathways depend on the action of heat-shock proteins (HSPs) by means of their 

intracellular chaperone role in protein-protein interactions by facilitating protein folding. HSPs 

are divided into 5 groups as HSP60, HSP70, HSP90, HSP100 and small heat shock proteins 

(sHSPs) and 1 to 6 % of the total protein in a cell contains HSP90. Free and bound formed 

polyamines (PAs) are naturally found molecules that can directly or indirectly affect HSP90 

expression levels. Another protein that can interact with PAs is transglutaminase (TGase). 

The main roles of TGase are defined by catalyzation of protein cross-linking and post-

translational protein modification including free PA incorporation.  The objective of this study 

was to understand the HSP90 and TGase interaction under drought stress in a model plant. 

For this purpose, Brachypodium distachyon (Bd21 line) was used since it can reflect the 

physiological and molecular mechanisms in other monocot plants, especially economically 

important cereals.  

Materials and methods: Brachypodium distachyon plants were exposed to drought stress 

by water withholding for 12 days at their vegetative stage under greenhouse conditions. 

Proteins extracted from collected leaves were analyzed using western blot for HSP90 and 

TGase expression. 

Results: Western blots showed that HSP90 protein expression increased approximately 7-

fold whereas TGase protein level decreased almost 0.23-fold under drought stress.  

Conclusion: The protein expression levels, together with known mechanisms and PA 

interactions under drought stress, have unraveled the possibility of an indirect interaction 

between HSP90 and TGase in Brachypodium distachyon. This study highlights the 

importance of molecular mechanisms behind drought stress. 

Keywords: Heat-shock Protein 90, Transglutaminase, Brachypodium distachyon, drought 

stress 
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Abstract 

Background/aim: Benzodiazepines (BZDs) are among one of the most important drugs 

affecting central nervous system, clinically used as anxiolytic, sedative/hypnotic, muscle 

relaxant, and anticonvulsant agents. BZDs operate through binding to a specific domain of 

GABAA receptor, a chloride ion channel, and modulate the action of GABA (-amino butyric 

acid). In previous works, diverse non-rigid structures, preserving an aromatic or 

heteroaromatic A-ring (participating in - stacking interactions with aromatic amino acids of 

the receptor), a coplanar proton-accepting group at position 2 at a suitable distance from ring 

A, (interacts with histidine residue of the receptor) and an out-of-plane phenyl ring, were 

reported to have considerable anticonvulsant activity. In most benzodiazepines, the 

presence of electron withdrawing substituents at ortho position of out-of-plane phenyl ring 

improves the activity, while in meta and para position eliminate the activity. Docking studies 

have shown the possible different mode of interaction for the non-rigid analogs with the 

binding site. Therefore, it is interesting to investigate if meta or paras-substituted analogs 

preserve affinity on benzodiazepine receptors. 

Materials and methods: The new non-rigid 3-aryloxypyridyl-4H-1,2,4-triazoles were 

synthesized and their binding affinity to GABAA/BZD Receptor complex was evaluated by 

their ability to displace [3H]-flumazenil (Ro15-1788) from its specific binding in rat cortical 

membrane tissue.
 

Results: The concentration of the tested compounds (non-radioactive ligands) that inhibits 

the binding of [
3
H]-flumazenil by 50% is considered as IC50 values. Interestingly, the meta 

and para of non-rigid analogs, in contrary to classic benzodiazepines were shown significant 

affinity to BZD receptors.  

Conclusion: Recent introduced flexible BZDs show very high affinity to GABAA/BZD 

Receptor complex, but possible different mode of interaction requires structure-activity 

relationship studies.  

Keywords: 1,2,4-triazole, flexible benzodiazepines, GABAA/BZD receptor binding assay 
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Abstract 

Background/aim: Non-invasive prenatal test (NIPT) is a screening method for the detection 

of fetal aneuploidies via obtaining cell free fetal DNA in the prepherial blood of pregnant 

woman. Trisomies of chromosome 13 (Patau Syndrome), 18 (Edward Syndrome) and 21 

(Down Syndrome) is determined by NIPT. Here results for trisomy 21 are presented.  

Materials and methods: This test was applied to 440 women with pregnancy who were 

reffered to Perinatology Clinic due to having a risk factor for any of the trisomies in between 

April 2018 and August 2019. Patient selection criteria were, maternal age above 40 ages, 

having high double marker test results (1:100-1:1000) or having abnormal finding in 

sonographic examination. The whole blood was taken after 12 weeks pregnant. cfDNAs were 

isolated under pressure via QIAVac and library was prepared with 12 cfDNA samples per 

run on MiSeq. The analysis was done on Clarigo Reporter, fetal fraction value and trisomy 

status were determined.  

Results: Trisomy 21 was detected in 4 (0.9%) of 440 patients. Of them, in three patients 

double marker test results were high risk and cardiac hyperechogenic focus was observed 

in the fourth patient. All positive results were confirmed by amniocentesis. Moreover, 78 of 

440 samples were repeated due to low fetal fraction, 64 of them had a negative result but in 

14 patients (3%) NIPT failed to give a conclusive result.  

Conclusion: NIPT is a highly efficient screening test, with very low false negative result. 

Having high risk ratios in double marker test often yields to invasive procedures like 

amniocentesis but NIPT efficiently lowers the need for invasive diagnostic approaches.   

Keywords: NIPT, trisomy 21, NGS 
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Abstract 

Background/aim: Doxorubicin (DOX) is an anthracycline drug that is used for the treatment 

of various cancers but not for colorectal cancer (CRC) because of its resistance and severe 

side effects depending on the required high doses. The programmed death ligand-1 (PD-

L1), a T lymphocyte inhibitory molecule, is highly expressed on tumor cells and plays a role 

in immune escape. This study aims to investigate the level of PD-L1, miR-140 and miR-

34a expressions in DOX-treated CRC and breast cancer (BCR) cells.  

Materials and methods: RKO, Caco-2 and HCT-116 CRC and MDA-MB-231 BRC cells 

were treated with different concentrations of DOX (0.1, 0.5, 0.7, 1 and 1,5 µM) for 18 h. PD-

L1 expression was determined by flow cytometer and qRT-PCR. The expression of miR-140 

and miR-34a in HCT-116 and MDA-MB-231 cells was assessed by qRT-PCR following DOX 

treatment.   

Results: DOX-dependent PD-L1 expression was elevated in RKO, Caco-2 and HCT-116 

CRC cells with different concentrations of DOX while it is significantly decreased in MDA-

MB-231 BRC cells. Moreover, PD-L1 expression was inversely correlated with miR-140, but 

not with miR-34a, in HCT-116 cells. On the other hand, the expression level of both miR-34a 

and miR-140 was significantly induced in MDA-MB-231 cells. 

Conclusion: Our data suggests that PD-L1 expression is increased by DOX-treatment in 

CRC cells, including RKO, Caco-2 and HCT-116 while it is downregulated in MDA-MB-231 

BRC cells. In addition, DOX treatment leads to downregulation of miR-140 expression in 

HCT-116 and in opposite upregulation in MDA-MB-231 cells. Overall, these findings suggest 

a role for PD-L1 in therapy to improve the efficiency and decrease DOX-related toxicity. 

Keywords: PD-L1, doxorubicin, miR-140, miR-34a 
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Abstract 

Background/aim: Spinal muscular atrophy (SMA) is a rare neurodegenerative disease 

which is caused by mutations in Survival of motor neuron 1 (SMN1) gene. Absence of SMN 

protein leads to cytoskeleton defects, especially in neurons, due to dysregulations in 

regulatory proteins. Our previous results showed impaired microtubule stability in SMN 

depleted cells and also alterations in some microtubule associated proteins, including 

microtubule-associated protein 1B (MAP1B). MAP1B affects the activity of microtubule plus-

end protein, end-binding 3 (EB3), via regulating its microtubule binding. Therefore, in this 

study, we investigated the expression and localization of EB3 proteins in an in vitro SMA 

model.  

Materials and methods: SMN gene expression was knocked down by siRNA in murine 

motor neuron line cell line, NSC34. EB3 protein level and localization was analyzed by 

Western blot and immunofluorescence stainings, respectively. Quantitative microscopic 

analysis were performed to analyze the number and area of EB3 comets on dynamic 

microtubule network. 

Results: We detected a significant downregulation in EB3 protein level in SMN knock down 

cells. We also found that comet numbers were significantly increased at the beginning of 

neurites, however, the area of one comet on dynamic microtubules was reduced. 

Conclusion: Our results suggested a dysregulation in EB3 protein dynamics in the absence 

of SMN protein. Studies are ongoing to understand the possible link between EB3, MAP1B 

and their effects on microtubule stability in SMA.  

Keywords: Spinal muscular atrophy, microtubule, end-binding 3  
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Abstract 

Background/aim: Cancer is one of the highest rated disease on the values of mortality ratio. 

Among several types of treatment options, chemotherapy is still the most used. Cytotoxic 

drugs are widely used against cancer during chemotherapy. However, the drug efficacy 

might be interfered when cancer cells develop resistance to these drugs. This resistance 

may occur by several different reasons such as cancer heterogenity, molecular changes, 

drug efflux, etc. 

Materials and methods: In our experiments, we used doxorubicin as a model drug. Dox is 

a topoisomerase II poison that causes DNA double strand breaks. Thus, on fast dividing 

cells, such as cancer cells, dox has a cytotoxic effect because cells cannot keep up repairing 

these breaks. We planned to systematically knock out almost each protein coding gene in 

human MDA-MB-231 cancer cell line in order to screen the contribution of their individual 

absences in developing resistance to doxorubicin.  

Results: We isolated their genomic DNA, PCRed out the integratad viral genome 

sequences. Later we sequenced the PCR product on next generation sequencing platform 

and the results are in the progress of analysing the data.  

Conclusion: By this, we will identify the mutant genes that confer resistance to cancer cells. 

The products of the identified genes might have potential to be targets for new diagnostic 

tools and therapy approaches for cancer in clinics. 

Keywords: CRISPR/Cas9, gene editing, drug resistance, breast cancer, chemotherapy 

Acknowledgement: This project is supported by TUBİTAK 1003, grant number: 216S404. 

 

  



176 

 

PT112 

Apoptosis and autophagy signaling repress the transcription of 
GPD1 and CYC1 gene  

Eren TANIK1, Ceyda ÇOLAKOĞLU1, Osman Alp ÖZTOP1, Sezai TÜRKEL1,* 

1 Bursa Uludag University, Bursa, Turkey 

*Correspondence: sturkel@uludag.edu.tr 

Abstract 

Background/aim: Autophagy and apoptosis are two basic cellular processes that are 

activated under distinct cellular growth conditions. NAD-dependent glycerol-3-phosphate 

dehydrogenase, which is encoded by the GPD1 gene, is essential for the regulation of redox 

balance. Cytochrome c, isoform 1, encoded by the CYC1 gene, locates within 

intermembrane space functions as the electron carrier for mitochondrial functions. Cyc1 also 

has a function in the initial stage of apoptosis. The aims of this study are to investigate how 

apoptosis and autophagy signaling affects the transcription of GPD1 and CYC1 genes. We 

have also tested the involvement of protein kinase Hog1/MAPK11 in regulation of these 

genes during apoptosis and autophagy signaling. 

Materials and methods: To quantitate the expression levels of GPD1 and CYC1 genes, we 

have used the LacZ gene fusions of GPD1 and CYC1 genes that contain the entire promoter 

regions of these genes. To activate apoptosis, yeast cells grown in 60 mM acetic acid for 5 

h. Autophagy signaling is activated by blocking the TOR pathway with 8 mM caffeine. 

Results: Activation of apoptosis resulted in 4 to 8-fold repression of GPD1 and CYC1 genes 

transcription, both under fermentative and respirative growth conditions. On the other hand, 

activation of autophagy differentially affects the expression of GPD1 and CYC1 genes. While 

GPD1 transcription is activated by 25% upon autophagy signal triggered by caffeine 

incubation, transcription CYC1 is repressed by 2-fold.  

Conclusion: The activation of apoptosis rapidly represses the transcription of the GPD1 and 

CYC1 gene. It seems that apoptosis and autophagy signaling might affect redox balance 

within the cells through the regulation of GPD1 transcription.  

Keywords: Apoptosis, autophagy, redox balance, cytochrome C1, yeast 
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Abstract 

Background/aim: Probiotics are defined as health benefit microorganisms for the host. 

Probiotic activity is related to the limitation of pathogens and balances microbial flora in 

human. Besides, probiotics promote many mechanisms of the plant which are effect plant 

growth and production of siderophore. All organisms have many specific mechanisms to 

transport the iron from their environment into cells. One of the processes for iron transport is 

siderophore. It is defined as low molecular weight and specific affinity to chelate iron. 

Polysaccharides are defined as natural compounds that have anti-inflammatory activity. 

Many bacteria are able to produce different variety of polysaccharides. Exopolysaccharide 

(EPS) is one of the kinds of polysaccharide produced by bacteria that secreted into the 

environment. This study was aimed to determine the quality and quantity of Siderophore and 

EPS production from bacteria. 

Materials and methods: All bacteria used in this experiment isolated from soil. Soil samples 

were taken pesticide-free agricultural land. Each soil sample was diluted with sterile saline 

solution. For each serial dilution of soil samples,50 μl volume sample was taken from dilution 

tube and inoculated on Chrome Azurol S (CAS) agar. Also, EPS production capacity of 

isolates was determined by phenol sulphuric acid method. Identification of siderophore 

producing isolateswere used 16srRNA analysis. 

Results: In 22 isolates,3 isolates were determined the highest siderophore producing 

capacity. One of these isolates had high siderophore and eps producing activity. As Regards 

to16srRNA analysis results, it was determined as Bacillus subtilis. 

Conclusion: Last years, soil probiotics had been remarkable area for plant protection. There 

have searched new methods for biocontrol strategies against plant-pathogens. 

Siderophoregenic probiotic bacteria would be considered as novel aspects. 

Keywords: soil probiotic, siderophore, EPS 
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Abstract 

Background/aim: Identification of locus-specific chromatin proteins is a great interest for 

the field of epigenetics. However, available methods have limitations. Considering small 

amount of material – one or several molecules of protein per allele, even minor contamination 

of sample may cause false positives in protein identification. Also, nucleosol proteins within 

close proximity to locus are not excluded by current techniques. Recently ChIP-SICAP 

method (Selective Isolation of Chromatin-Associated Proteins) was introduced to employ 

high-specific tandem pulldown. From other side, CRISPR (Clustered Regularly Interspaced 

Short Palindromic Repeats) method is widely used to target genomic region. We aim to 

combine abovementioned in novel method CRISPR-SICAP, which will have such 

specifications as only chromatin fraction in resulted protein pool and low level of 

contamination. 

Materials and methods: Several molecular biology techniques were used, including ChIP-

SICAP for tandem pulldown, and CRISPR, delivered by lentiviral system to cells, for locus 

targeting. Optimizations were done at the level of DNA analysis, and next step will be mass 

spectrometry. 

Results: We designed and validated lentiviral systems. We optimized CRISPR-SICAP 

tandem pulldowns; system of locus targeting was established and validated in breast cancer 

and melanoma cell lines by qPCR. A protocol for testing the system by qPCR was developed, 

and it showed decreased unspecific signal comparing with similar method. Also, the 

proteomics of control locus was validated. Further proteomic experiments are to be done in 

future, first within studied loci, and then in regions of interest. 

Conclusion: Many of components of CRISPR-SICAP were optimized, such as lentiviral 

vector systems, locus targeting and tandem immunoprecipitation. We tested method in terms 

of DNA analysis, next step would be to optimize protocols, related to proteomic analysis, and 

finally to identify proteins of a given genomic region by mass spectrometry. 

Keywords: Locus-specific, chromatin, proteins, method 
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Abstract 

Background/aim: Autophagy is thought to be a critical mechanism for providing self-

renewal, proliferation and differentiation of stem cells. Bombyx mori midgut enters 

remodelling process during larval-pupal metamorphosis. Larval midgut stem cells undergo 

growth, proliferation, and differentiation, which leads to the formation of the pupal epithelium. 

In this study, the role of autophagy mechanism in stem cells forming pupal midgut was 

investigated. 

Materials and methods: In order to prevent autophagic activity, the larvae were 

administrated chloroquine by injection in two different doses, 1 mg and 3 mg, on days 7 and 

8 of the fifth instar. Stem cell were isolated from midgut in every 24 hrs. The expression 

levels of autophagy-related genes ATG8 and ATG12 in stem cells were determinated by 

qRT-PCR. The amount of lysosomal enzyme acid phosphatase was measured 

spectrophotometrically. Proliferation and differentiation of stem cells was also investigated 

morphologically. The findings were evaluated comparative with the control groups. 

Results: Metamorphosis didn’t occur in silkworms treated with chloroquine. In the control 

groups, ATG8 and ATG12 mRNA levels increased on days 8 and 9, and continued to 

decrease until 24th hour of pupa. On day 8, except for 3 mg of chloroquine treated group, 

significant increases in the expression of the genes studied in the other treatment groups 

were observed. Acid phosphatase enzyme increased in stem cells immediately after 

application of chloroquine. In the results of morphological analysis, chloroquine applications 

prevented differentiation of stem cells and healthy organization of pupal epithelium. 

Conclusion: As an autophagy inhibitor, chloroquine regulates the breakdown of autophagic 

protein in the lysosomal system. In this study, after chloroquine application, increasing 

expression of autophagy-related genes, increasing acid phosphatase enzyme amount and 

abnormal morphological findings, indicated the role of autophagy in the proliferation and 

differentiation of midgut stem cells. 

Keywords: Bombyx mori, midgut, stem cell, autophagy 
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Abstract 

Background/aim: Lamina-associated polypeptide 1 (LAP1) is a ubiquitously expressed 

integral inner nuclear membrane protein. In human, a frameshift mutation leading to the 

specific loss of LAP1B isoform causes muscular dystrophy. Our aim is to elucidate the 

molecular pathways implicated in the muscle phenotype caused by LAP1B deficiency.  

Materials and methods: We transdifferentiated LAP1B-mutant fibroblasts isolated from 

patient into myoblasts by using doxycycline-inducible MyoD gene transfer. Fusion and 

differentiation potentials were monitored for a period of 8 days after switching to 

differentiation medium. RNA sequencing was performed with total RNA isolated from control 

and mutant cells at four differentiation timepoints. Enrichr tool and STRING database were 

used for gene enrichment analyses.  

Results: Myogenic differentiation and fusion indexes were dramatically lower in mutant cells 

compared to control cells. Transcriptome analyses revealed a prominent number of 

downregulated genes in mutant cells compared to control at each differentiation day. 

Comparison of transcriptome throughout differentiation showed that a subset of genes 

upregulated in control cells are downregulated or unchanged in mutant cells. Differentially 

expressed genes identified in regression analysis for timecourse expression were mainly 

associated with extracellular matrix organization, cell cycle and skeletal muscle contraction. 

While differentially expressed genes unique to control cells were correlated with myogenic 

differentiation, genes unique to mutant cells were enriched for translation and protein 

targeting to ER. 

Conclusion: Results suggest that loss of LAP1B is associated with a loss of the activation 

of a subset of genes involved in myogenic differentiation. Transcriptome data elucidated 

pathways that fail to be reprogrammed during myogenic differentiation in mutant cells and 

indicate a defect in cell cycle exit. 

Keywords: myogenic differentiation, LAP1, transcriptome 
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Abstract 

Background/aim: Melanoma causes the majority of deaths related to skin cancer. Gene 

expression databases have shown increased Interferon Regulatory Factor 4 (IRF4) 

expression in melanomas. Additionally, genome wide association studies have linked a SNP 

in IRF4 locus to risk factor of melanoma. With a candidate approach, we have previously 

identified a member of the nuclear factor of activated T-cells (NFAT) transcription factor 

family as a potential upstream regulator of IRF4. Both transcription factors were identified 

first in immune cells with important roles in transcriptional regulation of target genes along 

with a variety of partners. To date, no study has elucidated to role of these transcription 

factors in melanoma. We aimed to investigate the mutual regulation of IRF4 and NFAT and 

their role in melanoma in the context of on the hallmarks of cancer, acquisition of distinctive 

capabilities when turning into neoplastic state.  

Materials and methods: NFAT pathway inhibitors and specific shRNAs targeting IRF4 or 

NFAT were used to manipulate transcription levels in melanoma cell lines. ChIP assay was 

done to investigate NFAT binding to IRF4 locus. A competitive fitness assay was performed 

by following GFP levels in cells to investigate the loss of fitness upon knockdown. To 

investigate cell death, trypan blue exclusion assay was followed. Additionally, colony 

formation assay investigated the potential to form colonies from single cells.  

Results: NFAT binds to IRF4 promoter and IRF4 levels decreases upon NFAT pathway 

inhibition. Additionally, knockdown of both transcription factors results into decreased fitness 

of melanoma cells, increased cell death and decreased ability to form colonies.   

Conclusion: These studies suggest that a member of the NFAT family is a transcriptional 

regulator of IRF4. Loss of both transcription factors shows that they may be potential targets 

for melanoma therapy. 

Keywords: Melanoma, IRF4, NFAT, Transcriptional regulation  
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Abstract 

Background/aim: Determining the biological impact of the ever-increasing number of 

human genetic variants is presently challenging. The functional inference computational 

tools are apparently not adequate enough for predicting functional consequences of 

missense variants, requiring experimental evaluation of these variants. CRISPR/Cas9 

technology is a cost-effective and a rapid method to introduce a single nucleotide change to 

any part of genome. By employing CRISPR/Cas9 technology, we investigated the biological 

functions of two variants (P726A and G704S) in short-rib thoracic dysplasia associated 

IFT140 (Intraflagellar Transport 140) gene in C. elegans. 

Materials and methods: ConVarT (www.convart.org),  a new tool developed by our 

research group, was used to find two conserved variants between human and C. elegans 

with high pathogenic score.  Homozygous mutants carrying a single amino acid change 

(IFT140P726A or IFT140P726A ) in C. elegans were generated using the CRISPR/Cas9 system. 

Dye filling assay and microscopic analysis were used to assess functional effects of these 

variants on the structure of cilia. 

Results: Although both variants are predicted to be pathogenic by functional prediction 

programs, SIFT and PolyPhen-2, we have found that IFT140P726A, but not IFT140G704S mutant 

phenocopies IFT140 null mutant for the ciliary accumulation of IFT proteins and short cilia. 

The IFT140P726A phenotype was fully rescued by introducing wild type IFT140. 

Conclusion: Pathogenicity prediction tools provide important insight into the functional 

implications of possibly disease-causing variants but experimental validations are needed to 

comprehend true nature of a variant. 

Keywords: CRISPR, C. elegans, variants, rare diseases 
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Abstract 

Background/aim: Phenothiazines are antipsychotic drugs which also exert anticancer 

effects. Our studies focus on repurposing commercial and developing novel phenothiazine 

derivatives (PDs) as drugs against hepatocellular carcinoma (HCC). In order to improve 

therapeutic potency and reduce side-effects, combinatorial approaches were also followed 

by using sorafenib (SFB), the only drug approved against HCC as the first-line treatment. 

SFB in combination with one of the promising PDs, i.e., trifluoperazine (TFP), was utilized to 

study HCC cell viability and underlying molecular mechanisms.  

Materials and methods: Hep3B, HepG2, Huh7 and SkHep1 cell lines were used throughout 

the study. Viabilities after PD, SFB, or PD-SFB exposures were determined using MTT 

assay; IC50 and CI values were calculated for different time points accordingly. Selected 

novel PDs were also tested. Functional genomics approaches were pursued in silico to 

investigate major molecular pathways on HCC lines after PD exposures. Expressions of 

cholesterol biosynthesis and cell cycle genes were analyzed via RT-qPCR. 

Results: Among commercial phenothiazine derivatives, TFP seemed to have a strong effect 

on HCC cell viability. Transcriptomic analyses revealed that cholesterol biosynthesis and cell 

cycle pathways might be altered by TFP. The responses to combined TFP-SFB treatment 

differed by cell line, dosage and time. Preliminary findings on Huh7 showed that the 

combination of drugs at chosen doses can affect the genes playing role in cholesterol 

biosynthesis. Studies with novel PDs are in progress. 

Conclusion: This study reveals the therapeutic potential of PDs on HCC as evident by 

molecular changes and affected viability levels. Nonetheless, application of combinatorial 

approaches can further improve therapeutic effects. The synergistic/antagonistic nature of 

the events might be dependent on HCC cell type, dosage and time. The findings further pave 

the way to investigate the effects of PDs as one of the future therapeutic options against 

HCC.  

Keywords: Phenothiazine, hepatocellular carcinoma, drug repurposing, sorafenib 
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Abstract 

Background/aim: Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease (ND) 

with dismal prognosis and driven by mutations in multiple genes. Recently, a new ALS-

related gene (NIMA-related kinase1, NEK1) was identified but the cellular mechanism of 

disease pathogenesis is unknown. We hypothesize that NEK1 mutants aggregate, creating 

cytotoxicity in similar manner as other NDs. In cells, aggregation-prone proteins can be 

eliminated by the ubiquitin proteasome system. Recent studies also implicate SUMO (Small 

Ubiquitin-like Modifier) peptides in protein degradation. In particular, SUMOylation can 

facilitate ubiquitination and proteasome recruitment. PML (Promyelocytic leukemia) nuclear 

bodies (NB) are subnuclear protein-based structures that facilitate SUMOylation and 

degradation of various proteins. This project aims to elucidate how NEK1 mutations result in 

ALS pathogenesis and find possible therapeutic intervention for NEK1-related ALS. 

Materials and methods: We used HEK293 cells transiently expressing a GST-tagged wild 

type (wtNEK1) or ALS-linked truncated mutant form (tNEK1) of NEK1. Subcellular 

localization and aggregation characteristics were determined by immunofluorescence with 

GST antibody. Aggregation propensity and protein solubility were further analysed by 

biochemical extraction methods. Post-translational modifications of wtNEK1 and tNEK1 were 

studied by immunoprecipitation followed by immunoblotting.  

Results: We show that the ALS-linked tNEK1 experiences massive loss of solubility and 

forms intranuclear aggregates with cytotoxicity. In nucleus, unaggregated tNEK1 is recruited 

in PML NBs and becomes hyper-SUMOylated. Interferon alpha(IFN), which induces PML 

expression, PML NB biogenesis and tNEK1 recruitment in PML NBs, also induces PML NB-

dependent hyper-SUMOylation, ubiquitination and degradation of toxic tNEK1.  

Conclusion: We hope to have a better insight into a highly complex disease as ALS. To 

identify the cellular basis of NEK1-linked ALS, we showed that tNEK1 forms toxic cellular 

aggregates, which can be reversed by IFN treatment that selectively targets tNEK1 for 

destruction via PML NB-dependent SUMOylation*. 

Keywords: ALS, SUMOylation, targeted therapy 
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Abstract 

Background/aim: Ciliopathies are typically a group of genetic disorders arising from 

mutations in genes encoding proteins that particularly localize to cilia and/or the basal body 

of cilia or the proximal region of cilia (transition zone). Joubert Syndrome (JS) is a ciliopathy 

disease typically characterized by hypoplasia of the cerebellar vermis, ataxia and various 

cognitive impairments. Mutations in 35 distinct genes, including CEP41, have been linked to 

Joubert Syndrome. CEP41 encodes a microtubule-associated component of the ciliary 

axoneme. However, the mechanisms by which CEP41 controls cilia biogenesis remains 

poorly defined. We have therefore investigated the function of CEP41 in Caenorhabditis 

elegans, where cilia are located at the end of long dendrites of sensory neurons. 

Materials and methods:  We first generated a null mutant in C.elegans using the CRISPR 

/ Cas9 technique.  We also produced a transgenic strain expressing GFP tagged CEP41 

construct. We then used standard genetic crossing techniques coupled with the fluorescence 

microscopy to assess the cilia structure of CEP41 null mutant. 

Results: Consistent with its mammalian localization, we found that GFP tagged CEP41 

localizes to cilia in C. elegans. Furthermore, we noticed that CEP41 is restricted to the middle 

segment of the cilia, excluded from the distal regions of the cilia.  

Conclusion: After confirming the cilia localization of CEP41 in C. elegans, we are currently 

assessing the cilia structure of CEP41 mutant and we will present recent findings in the 

meeting. 
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Abstract 

Background/aim: Protein quality control (PQC) is mandatory for proteostasis contributing 

cell survival. Misfolded/unfolded secretory and membrane proteins are retrotranslocated 

from endoplasmic reticulum (ER) via VCP/p97 complex and targeted to ubiquitin/proteasome 

system (UPS) for degradation through ER-associated degradation (ERAD) mechanism. 

Multifunctional Bag-1 protein consisting of BAG and ubiquitin-like (UbL) domains has diverse 

interaction partners implying its essential role on proteostasis. Bag-1 is known to be 

associated with protein folding and degradation processes through Hsp70 and UPS. 

Preliminary findings from our laboratory suggested Bag-1 interaction with ERAD proteins. As 

PQC systems are potential targets for different cancer treatments, and both Bag-1 and 

VCP/p97 is upregulated in breast cancer, determination of residues in interaction interfaces 

of Bag-1 with PQC elements was aimed with this study. 

Materials and methods: Possible interaction partners and interacting residues of Bag-1 in 

PQC mechanisms were determined via in silico tools. Selected mutants (R205D, R206E, 

R237D, I82K) of N-terminally TAP-tagged Bag-1S plasmids were transfected to MCF-7 

breast cancer cells. Wild type and mutant Bag-1S protein complexes were purified via TAP-

tag purification. After, digested complexes were identified and quantified by tandem mass 

spectrometry. Proteasomal activities of these proteins were also measured. 

Results: Comparative interactome analysis of wild type and mutant Bag-1S complexes 

revealed that all mutations resulted in reduced levels of PQC proteins, especially VCP/p97, 

and reduced proteasomal activities. R205D and R206E had similar dramatic decreasing 

trends in both protein fold changes and proteasomal activities. 

Conclusion: All predicted residues of Bag-1 participate in interactions with PQC elements, 

thus causing changes in proteasomal activities, especially residues R205 and R206. Our 

study opens new perspectives for deeper understanding of PQC mechanisms and their 

relations with cancerous circuits. 

Keywords: Bag-1, protein quality control, proteasomal activity, site-directed mutagenesis, 

mass spectrometry 

Acknowledgement: This study was supported by TUBITAK 1001 (Project No: 115Z169). 

 

  



187 

 

PT123 

Transient transfection and expression of ATM  

Serap PEKTAS1,* 

1 Recep Tayyip Erdogan University, Rize, Turkey 

*Correspondence: serap.pektas@erdogan.edu.tr 

Abstract 

Background/aim:  Ataxia telangiectasia-mutated (ATM) is a Ser/Thr protein kinase that is 

involved in sensing DNA double strand breaks and activation of the repair mechanism. ATM 

signals to proteins involved in DNA repair, cell cycle arrest, and apaoptosis by 

phosphorylating downstream targets such as p53, Chk1/Chk2, H2AX, BRCA1, etc. ATM 

consists of 3056 residue, due to its size difficult to express with a high protein expression 

yield. This study aims to determine and compare the ideal transfection method and cell line 

for transient transfection of ATM.  

Materials and methods: All chemicals were purchased from commercial vendors and used 

without further modification, except the pcDNA3.1(+)Flag-His-ATM wt, it was a gift from 

Michael Kastan (Addgene plasmid #31985). The plasmid DNA produced in Stbl2 cell strains 

and isolated using Thermo Scientific transfection grade DNA isolation kit. Two different 

transient transfection methods used, calcium phosphate coprecipitation technique and 

Polyethylenimine (PEI) transfection technique and transfections performed with one 

adherent cell line and one suspension-adapted cell line, Flp-In 293, and Expi293F 

respectively. The efficiency of the transfection was tested using ATM kinase-specific ELISA 

kit.    

Results: PEI transfection method showed 2.5 times higher protein expression yield when 

compared to the calcium phosphate coprecipitation method on Flp-In 293 cell line. Besides, 

PEI method also displayed 8 times higher protein expression on Expi293F cells than Flp-In 

293 cells. 

Conclusion: The obtained results indicated that ATM kinase plasmid used in this study 

expressed better in Expi293F cells, and PEI transfection method was more efficient for 

transient transfection of both cell lines. 

Keywords: ATM, Transient Transfection, DNA Double Strand Break (DSB) 
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Abstract 

Background/aim: Human induced pluripotent stem cells derived cardiomyocytes (iPSCs-

CMs) can be used to model cardiac arrhythmias such as Long QT syndrome type 1 (LQTS-

1). Previously, we have targeted heterozygous c.965 C/T mutation in KCNQ1 gene in iPSCs 

obtained from LQTS-1 patients by using CRISPR/Cas9 system. Random deletions were 

detected after editing in 3 iPSC clones carrying different KCNQ1 variants of which were 

repaired by NHEJ. We aimed to determine molecular and electrophysiological characteristics 

of uniquely edited iPSCs-CM cultures. 

Materials and methods: CRISPR/Cas9 edited mixed sequences of KCNQ1 gene were 

separated by TA subcloning. We determined KCNQ1 variants by Sanger sequencing and 

characterized gene expression by qRT-PCR, Western Blot and immunocytochemistry. 

Effects of KCNQ1 variants on electrophysiological behaviour of iPSCs-CMs were explored 

via Ca+2 imaging and field potential recordings. 

Results: Gene expression analysis showed that pluripotency of iPSCs were not affected by 

CRISPR/Cas9 editing. Sanger sequencing revealed mutations that arose from 

CRISPR/Cas9 editing resulted in frame shifts in the KCNQ1 gene sequence while producing 

an early stop codon in one variant. Expression of cardiac specific genes in genome edited 

clones did not show statistically significant differences. Importantly, Ca+2 imaging of iPSCs-

CMs demonstrated prolonged QT intervals and early after depolarisation (EAD) defects with 

truncated KCNQ1 expressing cultures compared to healthy cultures, reminiscent of clinical 

phenotype. Furthermore, administration of isoproterenol to the iPSCs-CMs increased 

beating rate.  

Conclusion: Reminiscent of clinical phenotype, LQTS-patient derived and CRISPR/Cas9 

edited iPSCs-CMs demonstrated prolonged QT intervals and EAD defects with mutant 

KCNQ1 expressing cultures. These electrophysiological findings demonstrated genotype-

phenotype correlation in LQTS iPSC-CMs confirmed by CRISPR/Cas9 editing and 

developed a new model to study disease mechanism. 
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Abstract 

Background/aim: Mineralocorticoid receptor (MR), a steroid hormone receptor, and its 

ligand Aldosterone (ALDO) have been gaining attention in cancer research, recently.  

Another steroid receptor, Estrogen Receptor (ER), has been shown to interfere with MR 

signalling when activated by Estrogen (E2). Herein, we aimed to investigate the role of MR-

ALDO signalling and reveal its possible crosstalk with ER-E2 signalling in T47D cell line.  

Materials and methods: Breast cancer cell lines of different subtypes were screened for 

MR by RT-qPCR and Western Blotting. MCF7, T47D, MDA-MB-231 cells with different MR 

and ER status were chosen for ALDO and/or E2 administration, and known members of MR 

signalling were quantified at mRNA and/or protein levels. Combinatorial effect of these 

hormones on cell viability and proliferation was tested by MTT assay together with 

expression in T47-D cells.  Association between MR expression and ER status on breast 

cancer patient survival were investigated by Kaplan-Meier Plots. 

Results: Different MR expression levels were detected in a panel of eight breast cancer cell 

lines. Known components of MR signalling such as SGK1, NEDD4-2 and subunits of ENaC 

were found to respond differentially to ALDO or E2 exposure in different cell lines. 

Additionally, ALDO and E2 exhibited opposing effects, i.e., anti-proliferative and proliferative, 

respectively, in T47D cells (ER+MR+) which was further studied for crosstalk. Furthermore, 

high MR expression was shown to be a significant cue for relapse-free survival for ER+ 

breast cancer patients.  

Conclusion: Possible crosstalk between MR and ER signalling pathways needs to be tested 

further, functionally and mechanistically, in T47D cells. A better understanding of this 

crosstalk can help uncover some untouched aspects in breast cancer signalling. 
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Abstract 

Background/aim: Infertility is a problem affecting nearly 15% of couples in the World. 

Recent researches indicate that about 50 % of infertility cases are exclusively caused by a 

male factor. Besides concentration and morphology, decrease in motility is directly 

associated with infertility. We aimed to evaluate the possible beneficial effect of serotonin (5-

HT), selenium (Se), Zinc (Zn), vitamin D and E supplementation on sperm motility. 

Materials and methods: Semen samples were obtained from 120 patients between the 

ages of 28 and 40 years old with 3–5 days of sexual abstinence. Following liquefaction, basal 

semen analysis was performed according to the WHO manual criteria. Samples were 

prepared and incubated in Human Tubal Fluid (HTF) media. Containing different 

concentrations of 5-HT, Se, Zn, vitamin D and E at 37°C for 75 min. At the end of the 

incubation, sperm concentration and motility were evaluated. 

Results: Progressive motility is an important condition for achieving ovum fertilization in the 

female reproductive tract during the capacitation. The percentage of fast progressive (+4), 

slow progressive (+3), non-progressive (+2) and immotile (+1) sperm cells were calculated 

for different concentrations of each supplement. After 75 min of incubation, there was a 

significant increase of fast progressive motility compared with control groups. While the 

mean +4 sperm motility was % 12.10 in control groups, it was increased to % 21.28 in the 

group of 200 μM 5-HT. Fast progressive sperm motility has also been observed to increase 

in 2 µg Se, 10 µg Zn, 100 nM vitamin D and 2 mmol vitamin E concentrations. 

Conclusion: Finally, incubation of human spermatozoa with 5-HT, Se, Zn, Vitamin D and E 

has a beneficial effect on sperm motility. These molecules in sperm preparation can have a 

potential to increase the outcome of assisted reproduction technologies. 
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Abstract 

Background/aim: NOD-like receptor family pyrin containing protein 7 (NLRP7) is a member 

of cytosolic pattern recognition receptors, participating in inflammasome complex formation. 

Mutations in the primate-specific maternal-effect gene have been rather associated with 

biparental complete hydatidiform mole (HM), gestational trophoblastic disease exhibiting 

trophoblast hyperproliferation with no embryo formation although how NLRP7 deficiency 

contributes to HM pathogenesis remained obscured. 

Materials and methods: So as to investigate the role of NLRP7 in HM, fibroblasts from a 

patient carrying compound heterozygous NLRP7 mutations have been reprogrammed to 

induced pluripotent stem cells (iPSCs). Using a cocktail containing BMP4 and inhibitors of 

activin/Nodal and FGF signaling (BAP cocktail), trophoblasts were differentiated from iPSCs. 

The loss of pluripotency and gain of trophoblast markers were verified by qPCR, western 

blotting, immunofluorescence and RNA sequencing. Trophoblast differentiation was 

conducted using no BMP4 (AP cocktail) and confirmations were performed as mentioned 

above. Activation of BMP4 pathway was examined by western blotting and ELISA. 

Results: Trophoblast differentiation from HM iPSCs were accelerated compared to WT cells 

upon exposure of BMP4 and inhibitors of activin/Nodal and FGF signaling. HM iPSCs could 

differentiate into trophoblasts even with its endogenous BMP4 (exposure to AP cocktail). 

BMP4 pathway in HM iPSCs is activated earlier upon AP cocktail.  

Conclusion: NLRP7 deficiency predisposes iPSCs to trophoblast lineage commitment via 

BMP4 pathway, suggesting a critical role for NLRP7-BMP4 in human early embryogenesis.  

Keywords: Hydatidiform mole, NLRP7, early embryogenesis, BMP4 
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Abstract 

Background/aim: Long QT syndrome (LQTS) is the most common hereditary form of 

irregular heart rhythm disorder, also known as arrhythmias. LQTS Type-1 is characterized 

by a prolongation of the QT interval due to a mutation in K+ channel-coding KCNQ1 gene. 

In the context of this study, therapeutic potential of cell transplantation in arrythmia was 

tested in LQTS Type-1 transgenic mouse model for the first time in the literature. 

Materials and methods: Wild-type embryonic stem cell derived cardiomyocytes were 

injected into myocardium of transgenic mouse hearts. To understand the electrophysiological 

effects of the cell transplantation, electrocardiographic (ECG) recordings of operated mice 

(n=10) taken before and 7 days after surgery were compared to the ECG measurements of 

SHAM controls (n=10). Immunohistochemical analysis (IHC) was performed 7 and 14 days 

after the operation to analyze integration of transplanted cells in the heart. 

Results: Our findings revealed that 50% of operated transgenic mice have shown shortened 

QT intervals, suggesting an ameliorated disease phenotype. From all operated mice, 20% 

have shown an increase and 30% showed no significant difference before and after 

treatment. IHC analysis showed transplanted wild-type cardiomyocytes expressing cTnT 

protein were integrated to the myocardium. 

Conclusion: Through this study, cell therapy approach were tested for the treatment of 

LQTS Type 1 for the first time in the literature and therapeutical effects of cell transplantation 

are confirmed. Together with further preclinical and translational studies on large animal 

models, cell transplantation have the potential to develop as a novel therapeutic approach 

for arrhythmia treatment.   

Keywords: Arrhythmia, cell transplantation, electrocardiography (ECG), embryonic stem 

cell derived cardiomyocytes, Long QT syndrome (LQTS) 
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Abstract 

Background/aim: Plant lipid transfer proteins (LTPs) assemble a family of small cationic 

proteins with an ability to bind and transport lipids as well as participate in various 

physiological processes including defense against phytopathogens. They also form one of 

the most clinically relevant classes of plant allergens. However, the allergenic properties of 

LTP in Morus alba (white mulberry) have not been studied. This study aimed to produce LTP 

found in M. alba pollens using recombinant DNA technology. 

Materials and methods: After total RNA isolation from M. alba pollens, a cDNA library was 

constructed. The sequence of the LTP gene amplified by PCR from this cDNA library was 

determined by sequencing and verified by the BLAST analysis. Then PCR product was 

cloned into the pQE-2 vector. E.coli  BL21 (DE3) cells were transformed with the vector for 

the recombinant protein synthesis. The recombinant allergen was isolated from 

transformants, and purified by Ni2+ affinity chromatography. rLTP was detected on SDS-

PAGE gel and PVDF membrane by Coomassie blue staining and Western blotting, 

respectively.  

Results: Recombinant LTP was isolated for the first time from M. alba pollen. We identified 

an approximately 12-kDa protein as an allergen. 

Conclusion: Since LTP allergens from pollen and many foods are known to have a high 

prevalence in allergic patients, rLTP produced in this study may be used for diagnostic and 

therapeutic purposes in the future, following further clinical studies.  

Keywords: Pollen allergy, Morus alba, lipid transfer protein, recombinant allergen 
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Abstract 

Background/aim: Allergic rhinitis is a chronic disease becoming a major health problem, 

especially in metropolitan cities, mainly due to pollens. The Cupressus sempervirens 

(cypress) pollen is one of the most important causes of pollinosis, and it contains pectate 

lyase (Cup s 1) as a major allergen of approx. 40 kDa. The aim of this study was recombinant 

production of Cup s 1 in Escherichia coli for further use in the diagnosis and treatment of 

cypress pollen allergy. 

Materials and methods: Total RNA was isolated from C. sempervirens pollens (gathered in 

Istanbul), complementary DNA (cDNA) was synthesized, and then cDNA was used to 

amplify the Cup s 1 gene using PCR technique. The sequence of the Cup s 1 gene amplified 

by PCR was determined and verified by the BLAST. PCR product was then cloned into the 

pQE-2 vector. E. coli BL21 (DE3) cells were transformed with the vector for the recombinant 

protein synthesis. Recombinant protein was isolated from transformant cells, and purified by 

Ni2+ affinity chromatography. Subsequent to SDS-PAGE, Coomassie staining as well as 

Western blotting were used for detecting recombinant protein band.  

Results: Recombinant Cup s 1 was successfully produced in E. coli and purified. 

Corresponding 40 kDa band was detected in the transformant cells, but not in the host cells 

following purification. 

Conclusion: Obtained recombinant allergen may be used in the diagnosis and/or treatment 

of cypress allergy after clinical trials in the future. This study is expected to provide a basis 

to similar attempts to improve the sensitivity and reliability of diagnosis of allergic diseases, 

and success of treatment in patients living in Istanbul. 
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Abstract 

Background/aim: Multidrug resistant Acinetobacter baumannii (MDRAB) is one of the most 

important biothreat agents for the patients especially with warfare and intensive care units. 

Nowadays, treatment choices are very limited due to resistance of antimicrobial agents and 

unavailability of vaccines. This study was aimed to investigate the potential vaccine 

candidates for A. baumannii infection. 

Materials and methods: A. baumannii standard strains ATCC 17978 (sensitive), ATCC 

BAA-1710 (multidrugresistant) and two local strain were used in the study. Protein samples 

of outer-membrane and secretome were collected. A. baumannii proteins pulled down by 

using patient IgG. Immunoprecitated proteins were identified by using LC-MS/MS and 

bioinformatic analyses were carried out by Immune Epitope Data-Base. 

Results: Immuno-reacted 280 proteins were identified via patients’ sera. 38 of these proteins 

that were only expressed in resistant strain. By using bioinformatics tools, 9 out of 38 

candidates have been selected according to criteria of solubility, transmembrane property 

and B lymphocyte-specific epitopic region characteristics.  

Conclusion: In order to use these antigenic proteins of A. baumannii as vaccine candidates 

or diagnostic tools, these 9 proteins needs to be further characterized and tested for 

protective functions in animal model.  
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Abstract 

Background/aim: Apoptosis is a programmed cell death, a physiological event that 

regulates the homeostasis of the organism by the destruction of unnecessary/damaged cells 

without an inflammatory response. The BID (BH3 Interacting Domain Death Agonist) protein, 

encoded by the BID gene, is a member of the BCL2 family that regulates apoptosis by 

activating the mitochondrial death pathway via Caspase 8, allowing cytochrome C to be 

released. In the literature, increased expression levels of BID gene has been observed in 

glioma, lymphoma, colon, prostate and cervical cancers; while in Hepatitis B Virus (HBV) 

infected hepatocellular carcinoma, its decreased expression levels has been reported. In our 

study (I.U.BAP-ONAP-42152), we aimed to investigate the differentially expressed levels of 

BID gene in Turkish larynx cancer patients and to reveal the clinical significance. 

Materials and methods: The expression status of BID was analyzed in tumor and matched-

normal tissue samples of 50 larynx cancerpatients using LightCycler 480 by the quantitative 

real-time polymerase chain reaction method. The results were compared with 

clinicopathological data. 

Results: BID and the reference gene expression status were analyzed by calculating the 

threshold cycle numbers (Ct) as fold changes using the 2-ΔΔCt method. After evaluation of the 

expression levels, we selected the ratio of >=2 as the threshold for the differentially 

expressed BID. The increased expression levels of BID were observed in 46% (23/50) of 

tumor samples compared with matched normal tissue, whereas the expression levels were 

decreased in 28% (14/50) of patients. The statistical significanceswere observed between 

the increased expression levels of BIDwith recurrence (p=0.024) and anatomical region 

(p=0.018). 

Conclusion: The increase in the expression level of the BID gene is thought to be associated 

with the development and recurrence of larynx cancer. 

Keywords: Larynx cancer, expression, BID gene 
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Abstract 

Background/aim: Aging is one the largest risk factor for the onset of cancer which could be 

to certain extent a consequence of the increased senescent cells during aging. Senescent 

mesenchymal stem cells (MSCs) secrete signals known as “senescence-associated 

secretory phenotype” which could modify their microenvironment and contribute to cellular 

proliferative arrest. We previously showed that once the senescent MSCs contacted with 

myeloma cells, myeloma cells can manipulate senescent MSCs secretome and impair their 

anti-proliferative activity to survive and growth. Cancer cells might secrete molecules that 

manipulate the secretome content of MSCs. In order to elucidate this interaction, we aimed 

to investigate the secretome of myeloma cells.   

Materials and methods: ARH-77 myeloma cells primed with MSCs by direct contact and 

indirect contact by using thincert. Following the priming step, MSC cells removed and the 

secretome of ARH77 collected by StrataClean resin. In gel digested proteins were analyzed 

by using LC MS/MS. 

Results: The composition of ARH77 cell’s secretome was profoundly modified by the direct 

interaction with senescent MSCs. Globally, direct priming induced the production of 129 

proteins and repressed the secretion of 67 others. However indirect priming had very little 

effect on cancer cell secretome. 

Conclusion: This result suggest that cancer cells respond to direct contact with senescent 

mesenchymal stem cells more efficiently. Further investigation on pathways and signalling 

molecules needs to be done.   

Keywords: Molecular biology, proteomics, cancer cells 
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Abstract 

Background/aim: Wnt/β-catenin signaling regulates proliferation, migration and tissue 

patterning during embryogenesis and tissue homeostasis. Thus, aberrations in Wnt signaling 

can cause developmental defects and several types of cancers. Although many components 

of the Wnt/β-catenin pathway have been characterized, many questions related to the 

regulation of signaling remain unanswered. Therefore, we aim to unravel the role of a novel 

neurotrophin associated death domain gene, which we identified as a Wnt/β-catenin target 

gene, in regulation of Wnt/β-catenin signaling and apoptosis.  

Materials and methods: To understand whether the death receptor controls Wnt/β-catenin 

signaling, we performed dual luciferase reporter assay in HEK293T and HUH7 cells. Next, 

we performed Annexin V-FITC staining by flow cytometry method in same cells to test 

apoptosis. Finally, to unravel the role of the death receptor in development, capped sense 

mRNA of the gene was microinjected into wild type and Tg(hsp70l:wnt8a-GFPw34) zebrafish 

embryos. Apoptosis rates were assayed in embryos by whole-mount immunofluorescence 

using anti-activated Caspase 3. 

Results: Results showed that the death receptor is both a target and a negative regulator of 

Wnt/β-catenin signaling. Moreover, the death receptor could induce apoptosis in HEK293T 

and HUH7 cells. Intriguingly, while overexpression of the death receptor or activation of Wnt 

signaling caused a mild increase in apoptosis rate in zebrafish embryos, overexpression of 

the death receptor in embryos where Wnt signaling is activated strongly enhanced apoptosis, 

suggesting that the death receptor synergizes with Wnt/β-catenin signaling in promoting 

apoptosis.   

Conclusion: Data show that the death receptor gene acts synergistically with Wnt/β-catenin 

signaling to enhance apoptosis in embryonic development. As pathway modulators that 

tightly fine-tune signaling activation, novel death domain protein of Wnt/β-catenin signaling 

will significantly contribute to discovery of novel drugs targeting the pathway. 

Keywords: zebrafish, apoptosis, neurotrophin, receptor, Wnt/β-catenin  
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Abstract 

Background/aim: In our study (supported by TUBITAK-SBAG-114S497), we aimed to 

investigate the potential epigenetic biomarker candidate genesobserved methylation-

dependent expression loss via methylation and expression array methods in oral squamous 

cell carcinoma (OSCC) patients.  

Materials and methods: After synthesis of cDNA/BC-DNA from RNA/DNA samples isolated 

from 9 OSCC patients’ tumor and matched-normal tissues, the methylation profile was 

analyzed by Infinium-II using "Illumina Human Methylation 450 chips". The expression profile 

was analyzed by the Illumina Genome Studio using IlluminaiScan. The expression and 

methylation status of the candidate genes, were validated in tissues (tumor and matched-

normal) of 20 OSCC patients using LightCycler480 by QRT-PCR/QMSP methods, 

respectively. 

Results: After bioinformatic analysis, we identified 409 candidate genes using specific 

probes detecting methylated the CpG regions in the tumor groups compared to matched-

normal groups, while the decreased expression levels in tumors was observed in 35 genes. 

From those data set, we were searching epigenetic candidate biomarker genes 

observedmethylation-dependent expression loss. A candidate gene from this gene panel 

showedsignificant hypermethylation and decreased expression levels, and it was choosing 

to perform further validation in a larger patient cohort. The decreased expression levels of 

this candidate gene (unpublished data) that playan important role in the cell adhesion 

processes, was observed in 50% (10/20) of tumor samples compared with matched normal 

tissue, whereas the expression levels were increased in 15% (3/20) of the patients. 

Methylation was not observed in all tumor groups. 

Conclusion: We concluded that hypermethylationmay not the suppression mechanism for 

this gene’s decreased expression. The methylation results of the array cohort and the 

validation cohort was different since the patients were not the same in both groups. The 

decreased expression levels of this candidate gene may be associated with the 

carcinogenesis mechanism of oral cavity. 
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Abstract 

Background/aim: The CRISPR/Cas9 system offers a simple method for genome 

engineering by utilizing the ability of the bacterial Cas9 enzyme to cleave any desired 

genomic region under the guidance of a complementary RNA molecule. Although this is a 

versatile and precise tool for gene editing, there is a lack of knowledge regarding its behavior 

and regulation in eukaryotic systems. 

In this study, we aim to elucidate the mechanisms of Cas9 regulation in eukaryotic systems 

with the specific goal of investigating the potential post-translational modifications (PTMs) on 

this protein.  

Materials and methods: Several cell biology-based techniques were exploited to elucidate 

Cas9 ubiquitylation. These techniques are His-pulldown, immunoprecipitation (IP) and 

Proximity Ligation Assay (PLA). Cas9 and His-Ubiquitin constructs were co-transfected to 

HEK293T cells for both His-pulldown and IP assays. Ubiquitin pool was pulled down and 

Cas9 blot was performed in His-pulldown assay, whereas Cas9 was pulled down and 

ubiquitin blot was performed in IP assays.  PLA was performed using Cas9-HK2 cells that 

are stably expresses Cas9 protein. Primary antibodies against Cas9 and endogenous 

ubiquitin was used. In order to map ubiquitin modified lysines on Cas9 proteins we prepared 

samples for LC-MS/MS and sent them to EMBL for analysis. 

Results: All cell biology-based techniques (His-pulldown, IP and PLA) showed strong 

ubiquitylation on Cas9 protein. Several lysines were mapped to be ubiquitylated by mass 

spectrometry. 

Conclusion: We expect that these results will lead to a better understanding of the 

eukaryotic post-translational regulation of Cas9. Our hope is that uncovering the functional 

implications of these PTMs will contribute to the development of safer therapies and improve 

the current CRISPR-based applications. 
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Abstract 

Background/aim: NLRP7 is a cytosolic protein involved in activation of proinflammatory 

caspases by participating in inflammasome oligomerization. Mutations of NLRP7 cause 

Hydatidiform Mole disease, characterized by excessive trophoblast proliferation and lack of 

embryo development. It is proposed that it may play an oncogenic role in endometrial cancer 

and testicular seminoma. However, the mechanism(s) behind NLRP7’s effect on 

oncogenesis is currently unknown. Xenograft experiments were performed in mice with 

stably NLRP7-expressing Hec1a endometrial cancer cells. NLRP7 overexpressing cells 

enhanced tumor growth when compared to control cells. Putative interactors were 

determined through LC-MS analysis and the outcomes focused on the Ras pathway. Several 

partner proteins were verified with co-IP experiments. Our initial results indicate that NLRP7 

might be an effector of two Ras-related GTPases and it may interfere with the DNA damage 

response via ATM-Brat1-Chk1 axis. We aim to elucidate the mechanisms affected by NLRP7 

in cancer formation.  

Materials and methods: Xenograft experiments in SCID mice were performed to learn 

whether NLRP7 upregulation may trigger tumorigenesis. LC-MS gave us an information 

about what would be its interaction partners. Crispr-Cas9 system was used to knock out 

NLRP7. Co-IP experiments showed direct interaction between NLRP7 and putative 

interactors. Western Blotting is used to observe changes in levels of the key oncoproteins 

and tumor suppressors in the presence or absence of NLRP7. Phenotypic assays are 

currently being performed. 

Results: According to xenograft experiment Hec1a cells overexpressing NLRP7 induces 

bigger tumour formation in SCID mice. NLRP7 is directly interacting with two Ras-related 

proteins, RalB and Rab5, and one DNA damage sensing protein, BRAT1 in endometrial 

cancer cells, Hec1a.  

Conclusion: NLRP7 enhances tumor formation through an unknown mechanism. We are 

proposing that NLRP7 is affecting oncogenesis via the Ras pathway and/or DNA-damage 

repair mechanisms.  

Keywords:  NLRP7, endometrial cancer, Ras pathway, DNA damage repair 
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Abstract 

Background/aim: Despite the recent advances in the treatment of melanoma, melanoma is 

the most fatal form of skin cancer, metastatic stage. Therefore, finding novel target genes 

and subsequently establishing novel therapeutic strategies continue to be a priority. 

Comparable with many cancer types, melanomagenesis and its progression is linked with 

deregulation of epigenetic machinery and various signaling pathways. Interferon regulatory 

factor 4 (IRF4) transcription factor has critical role in differentiation and maintenance of 

various cells such as immune cells, neurons, adipocytes, cardiac cells and melanocytes. 

There are several studies which show IRF4 is crucial for survival and maintenance of 

hematopoietic malignancies too. Recent studies have demonstrated the link between 

variation at IRF4 gene with pigmentation in melanocytes and predisposition to melanoma by 

GWAS studies. Nevertheless, apart from the genetic link and some data about elevated 

expression of IRF4 in melanocytes and melanomas, the role of IRF4 in melanoma is still 

understudied. Thus, we aim to characterize genome-wide target genes of IRF4 in melanoma 

cells and discover the characteristics of deregulated epigenomic mechanisms in IRF4-

expressing melanoma cells.  

Materials and methods: Through integration of RNA-seq and ChIP-seq, we have identified 

genome-wide targets of IRF4. These data combined with various cell biological approaches 

can lead to discovery and characterization of the IRF4-expression dependent epigenetic 

mechanisms and consequently its effect on cell proliferation and survival in melanoma cells.  

Results and conclusion:  Analysis of The Cancer Genome Atlas (TCGA) and other publicly 

available data, combined with our results indicate a key role for IRF4 in cancer-related 

pathways and epigenomic landscape of melanoma cells. Our data suggest a crucial role for 

IRF4 in epigenetic methylation mechanisms in melanoma cells and provide rationale for 

potential novel therapeutic strategies. 
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Abstract 

Background/aim: Enzymes have great importance in industrial biotechnology context owing 

to their wide application in different industries such as food, feed, detergent etc. High level 

production of enzymes depends on numerous parameters such as selecting a combination 

of suitable host, environmental conditions, and expression system (in case of heterologous 

production). Promoter regions located upstream of gene of interest contain several key 

regulatory components, such as transcription factor binding sites (TFBS), where 

Transcription Factors (TFs) bind to. TFs also contain various domains enabling binding of 

RNA polymerase and other regulatory components (e.g. enhancers and silencers), thus the 

system (tightly) regulates the transcription of the gene of interest. As a whole, engineering 

of TFBS and other components attracts increasing attention especially within synthetic 

biology context, as their optimization significantly improves the enzyme production. In this 

study, TFBS in promoters located upstream of differentially expressed genes (DEGs) in 

Aspergillus niger were scanned and several TFBS motifs were discovered to be further used 

for promoter tuning. 

Materials and methods: Various A. niger transcriptomics data were analyzed to find out 

DEGs include transporters, proteases, and other cellular proteins. 1000 bp upstream 

sequences of these genes were chosen as possible promoter regions and analyzed using 

MEME Suite (http://meme-suite.org/tools/meme) tool for discovery of TFBS motifs. Each 

dataset and the corresponding genes were analyzed separately and the most common TFBS 

motif was found. Finally, they were aligned to check for similarities in their sequences. 

Results: A collection TFBS motifs was obtained including common sequences such as CT-

rich regions, key sequences for mRNA stability. 

Conclusion: This approach constitutes the basis of engineering of regulatory elements in 

promoter regions. Output of this research provides key information for further promoter 

tuning studies. 
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Abstract 

Background/aim:  Natural killer (NK) cells of the innate immune system are recognized for 

their ability to distinguish and potently kill tumor cells. NK cell-mediated lysis is maintained 

by a balance between several activating and inhibitory receptors that either trigger or stop 

NK cell effector functions upon engaging their ligands. In this study, we aim to dissect this 

complex balance into single receptors to develop an in vitro cell-based screening tool against 

tumor cells that can rapidly identify receptor specific anti-tumor responses. 

Materials and methods: Genes coding for 20 different NK cell surface receptors were 

cloned into lentiviral vectors for genetic modification of NK-92 cell line. Genetically modified 

(GM) NK-92 cells were enriched using flow cytometry-based cell sorting and overexpression 

of each receptor was confirmed by flow cytometry. We analyzed degranulation capacities of 

GM NK-92 cells against various well-characterized human cancer cell lines including 

carcinoma, sarcoma, melanoma and leukemia.  

Results: Lentiviral genetic modifications did not hamper cytotoxic capacity of GM NK-92 

cells; rather induced elevated tumor cell line killing by receptors such as DNAM-1 and 

NKG2D compared to controls. We further evaluated the functional response of these 

receptors in triggering degranulation against primary human sarcoma explants. We observed 

that DNAM-1 overexpressing GM NK-92 cells elicited increased anti-tumor responses. We 

confirmed that this response was indeed DNAM-1-dependent by interfering with 

CD155/DNAM-1 interaction using blocking antibodies targeting either the receptor or its 

ligand. 

Conclusion: Our results showed the feasibility of an in vitro genetic screening approach to 

identify response-triggering receptors in genetically modified NK-92 cells. This tool has the 

potential to rapidly identify patient-specific targets for adoptive immunotherapy of cancer. 

Keywords: Immunology, Natural killer cells, Cancer immunotherapy 
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Abstract 

Background/aim: Pathogen-associated molecular pattern (PAMPs) and danger-associated 

molecular patterns (DAMPs) are sensed by the nucleotide binding oligomerization domain 

like receptor (NLR)family of proteins in cytosol for the regulation of innate immune response. 

Certain NLRs, such as NLRP3, induce formation of inflammasome complexes.  Activation of 

inflammatory Caspases usually occurs via interaction with apoptosis-associated speck-like 

protein (ASC). The adaptor protein ASC contains a C-terminal caspase recruitment domain 

(CARD) and an N-terminal pyrin (PYD) domain. Upon stimulation, ASC combine into large 

filamentous structures which eventually came together forming a globular structure also 

known as the ASC-speck. These specks might remain inside the cells or can be released 

into extracellular matrix and amplify the inflammatory response. Our group previously 

showed that ASC specks can artificially be loaded with antigens and these, antigen loaded 

particles can remain stable at 37°C at least for a month. Also, in In vivo model after intra-

peritoneal injection ASC specks tend to accumulate in the spleen with relatively long-lasting 

stability.  

Materials and methods: We purified the ASC specks particles carrying antigenic epitopes 

and evaluated their properties as novel adjuvant/carrier to achieve immunity in C57/BL6 mice 

as model for tumor eradication or immunity against viral infections. 

Results: After stimulation of macrophages driven from THP-1 cells we showed an increase 

in secretion of certain inflammatory cytokines including IL-1 beta and TNF alpha. 

Furthermore, C57BL/6 mice vaccinated with tH5-ASC specks showed higher IgG level in 

comparison to those receiving to those vaccinated by alum adjuvanted or non-adjuvant 

antigen. Lastly, we showed that animals immunized via I.P injection of tOVA-ASC specks 

are capable of eradication or growth suppression of EG7-OVA thymoma tumors expressing 

chicken ovalbumin  

Conclusion: Antigen loaded ASC specks showed a superior immune induction capability in 

comparison to antigen plus Alum or antigen alone.  

Keywords: Adjuvant, Vaccine, Immune therapy, ASC-speck   

 

  



206 

 

PT142 

Progenitor cells differ in the ratio of cellular structures in young 
and old brains as revealed in zebrafish 

Melis TEMEL1, Begün ERBABA2, Özge KOÇKARA3, Figen KAYMAZ3, Michelle ADAMS2, 
Ayça ARSLAN ERGÜL1,* 

1 Stem Cell Center, Hacettepe University, Ankara, Turkey  

2 Program of Neuroscience, Bilkent University, Ankara, Turkey  

3 Department of Histology and Embryology, Hacettepe University, Ankara, Turkey 

*Correspondence: aycaergul@hacettepe.edu.tr 

Abstract 

Background/aim: Brain aging is inevitable for almost all organisms, however, the 

mechanisms are yet to be studied. Zebrafish is an excellent model to investigate aging. In 

this study, we examined the cellular compartments of brain progenitor cells and differentiated 

in young and old zebrafish.  

Materials and methods: We isolated progenitor cells from young (10 months old) and old 

(20 months old) zebrafish brains and maintained in cell culture. Then we examined the cells 

in transmisson electron microscope. We counted the cellular compartments and properties 

manually and normalized to number of cells counted.  

Results: We found that young (Y) and old (O) cells have similar numbers of lisosomes (3.4 

(Y) vs 3 (O) per cells counted) and mitochondria (13.5 (Y) vs 13.8 (O) per cells counted). In 

young and old specimens, there were similar ratios of macrophages (8% (Y) vs 12% (O)), 

apoptotic cells (2% (Y) vs 2% (O)), and enlarged nuclei (46% (Y) vs 41% (O)). However, in 

terms of necrotic cells, heterochromatin formation, and number of vacuoles, young and old 

samples differed. There were 26% and 16% necrotic cells, 31% and 18% heterochromatin 

foci, and 21% and 31% vacuoles, respectively in young and old samples. 

Conclusion: In this preliminary work, we wanted to identify the structural differences in brain 

progenitor cells. We found that the young cells were enriched in necrotic cells and 

heterochromatic foci, whereas the old cells were enriched in vacuoles. We will repeat the 

experiments to validate our results.  

Keywords: brain progenitor cells, zebrafish, cell structure  
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Abstract 

Background/aim: Renal cell carcinoma (RCC), the most common form of kidney cancer, 

has been stated as the 6th severe cause of cancer-related death. The kinase inhibitors 

Sorafenib and Everolimus are the first line treatments for RCC. However, the effectiveness 

of anticancer agents in clinical practice needs to be improved to achieve a complete 

response. Tissue transglutaminase (TG2) is a multifunctional protein that is strongly 

associated with cancer progression and metastasis. This impact of TG2 was partly attributed 

to its involvement in drug resistance and cell survival pathways, which may hinder the effects 

of chemotherapy. The objective of this study was to understand whether the transamidation 

or GTP-binding/GTPase activity of TG2 is responsible for the drug response observed in 

RCC. 

Materials and methods: RenCa mouse RCC cells were transduced with lentiviral particles 

encoding wild-type TG2, transaminase-deficient C277S and W241A and the GTP-binding 

deficient R580A TG2 mutants. To evaluate the drug response phenotypes, cell proliferation 

assay and Annexin V staining were performed following drug treatments. The interaction 

between TG2 and PDGFR proteins was detected by co-immunoprecipitation. 

Results: Our results showed that non-transduced, wild-type TG2, TG2-C277S and TG2-

R580A mutant RenCa cells demonstrated a similar cell viability pattern against Everolimus 

and Sorafenib. On the other hand, 2 to 3-fold increase in the cell survival was detected for 

the TG2-W241A cells after drug treatments. In consistency, Co-IP results demonstrated that 

the physical association of TG2 and PDGFR was significantly increased in these cells. 

Conclusion: Our data supports the notion that GTP-binding activity of TG2 is closely related 

with the development of drug resistance in RenCa cells, and the increase in survival capacity 

may be due to the activation of PDGFR-dependent survival signaling. Thus, inhibitors 

targeting the GTP-binding activity of TG2 may increase the efficacy of anticancer treatments 

in RCC. 

Keywords: Renal cell carcinoma, tissue transglutaminase, drug resistance 
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Abstract 

Background/aim: Erbin is an Erbb2 interacting protein with roles in many signaling 

pathways. Dysregulation of Erbin can lead to tumorigenesis. Breast cancer is one of the 

types of cancer that is affected by Erbin regulation. However, it is unclear how Erbin regulates 

the biological behavior and drug resistance of breast cancer cells. The main aim of our study 

is to explore the role of the Erbin gene in drug resistance in breast cancer. 

Materials and methods: The gene expression level of Erbin was first analyzed by using 

seven different NCBI GEO Datasets. The Erbin protein level in native breast cancer cells and 

their drug resistant lines was then demonstrated with Immunoblotting. 

Results: Bioinformatic analysis of GEO datasets has shown that ERBIN mRNA expression 

is lower in basal tumors than non-basal tumors and in high-grade tumors than low grade 

tumors in five different datasets. High level of ERBIN expression predicts better survival in 

breast cancer patients treated with chemotherapy (especially in TNBC patients) or targeted 

therapies while the Erbin level does not change the survival rates of untreated breast cancer 

patients.  We hypothesize that the Erbin expression level can alter the effect of the drug 

treatment. Moreover, immunoblot results demonstrate that the drug resistant cell lines 

display lower levels of Erbin protein compared to non-resistant cell line counterparts. 

Conclusion: The ERBIN gene may play an important role in drug resistance of breast cancer 

cells.   

Keywords: ERBIN, breast cancer, drug resistance 
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Abstract 

Background/aim: Atherosclerosis is a chronic inflammatory disease that plaque builds up 

inside vessel wall and limits flow of oxygen-rich blood to organs. Progress of atherosclerosis 

may result in heart attack and /or stroke. Aptamers that have specific affinity against their 

targets similar to antibodies are single stranded DNA and RNA oligonucleotides. The aim of 

this study was to increase the efficacy of Atorvastatin via an approach based on controlled 

and targeted release of atorvastatin with aptamers and mesoporous silica nanoparticles.  

Materials and methods: Aptamers were used to encapsulate Atorvastatin mesoporous 

silica nanoparticles (APTAtorvNp) were synthesized. Then, TNF-α pre-treated human 

endothelial umbilical vein cells (HUVEC) were treated with only Atorvastatin or APTAtorvNp 

(control, 1nM, 2nM, 1µM, 5µM) for 24 hours. To investigate the efficacy, endothelial nitric 

oxide synthesize (eNOS) and Phosphoserine/threonine kinase (pAkt) protein expressions 

were determined by using Western blot. Attachment of APTAtorvNp delivery system on 

HUVECs were determined by fluorescence microscope. 

Results: Attachment of APTAtorvNp delivery system on HUVECs were increased due to 

inflammation increased by TNF-α treatment. Increased pAkt protein levels were determined 

as a result of APTAtorvNp delivery system treatment compared to only Atorvastatin 

treatment in HUVECs. 

Conclusion: The aptamer-nanoparticle complex can be suggested as a new targeted-

therapeutic strategy for atherosclerosis. Results of this study, might contribute to 

development of inflammation specific, drug delivery systems with controlled drug release 

capability especially for cardiovascular diseases. 

Keywords: Aptamers, Aptamer gating, silica nanoparticles, atorvastatin 
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Abstract 

Background/aim: The arrival of nextgeneration sequencing (NGS) Technologies coupled 

with advanced bioinformatics has changed the face of genetic diagnosis by offering faster, 

more affordable, and higher resolution testing options. The interpretation of variants of data 

obtained by NGS analysis is performed according to American College of Medical Genetics 

(ACMG) 2015 criteria. In this report, we present 3 cases whose NGS analysis revealed novel 

variants and those were classified as variant uncertain significance according to ACGM. 

However, family segregation study revealed that these variants were de novo mutation which 

were reclassified as pathogenic. 

Materials and methods: Case 1: 28 years old female has disproportionate short stature, 

facial dysmorphic features. Her X ray showed platyspondyly, kyphosis, scoliosis, flattened 

epiphyses. NGS was performed with skeletal dysplasia panel. Case 2: Six months old girl 

referred with growth and development delay. On physical examination his weight was 4250 

(3.8 SDS), her occipitofrontal diameter 38.5cm (2.8 SDS). She has dysmorphic feature, 

hypotonic, joint laxity and congenital cataract. Her superficial veins were prominent. NGS 

was performed collagenopathy panel. Case 3: Eight years old girl was referred with frequent 

infection, skin rash, abscess on the scalp. NGS was performed with immunodeficiency panel.  

Results: A novel heterozygous variant in case 1 in COL2A1 gene (c.2006G>C), in case 2 in 

ALDH18A1 gene (c.377G>A) and in case 3 in STAT3 gene (c.1861 T>G) were detected and 

segregation within the family showed that the mutations were de novo. 

Conclusion: Clinical evaluation of the patient is essential during generation of a medical 

report after an NGS analysis. Especially in cases with dominant heredity, segregation study 

in a family might reveal de novo mutations and this will help reclassifying the variant as 

pathogenic mutation especially when clinical findings suggest a mutation in that particular 

gene.  

Keywords: Next generation sequencing, de novo mutations, clinical evaluation 
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Abstract 

Background/aim: Nuclear Factor I (NFI) transcription factors, Nfia, Nfib and Nfix, regulate 

cell proliferation and differentiation in the developing central nervous system, in mice and 

humans. In the hindbrain, Nfib deletion leads to a developmental delay, affecting 

neurogenesis. Fgf15, one of the misregulated genes in Nfib -/- precerebellar 

neuroprogenitors, controls neurogenesis and cell-fate specification. Interestingly, Fgf15 

enhancer regions regulating hindbrain and midbrain expression are conserved in the human 

orthologue, FGF19. Hypothesizing FGF19 is an NFIB target, we investigated its 

transcriptional regulation by NFIB in human neural stem cells (hNSCs).  

Materials and methods: NFIB and FGF19 expression levels in differentiating and in NFI-

overexpressing or inhibited hNSCs were determined by qRT-PCR. NFI binding sites were 

identified using the previously reported NFI-specific position weight matrix, scanning FGF19 

upstream sequence with the FIMO algorithm. Electrophoretic mobility shift assays (EMSA) 

and chromatin immunoprecipitation experiments were performed to detect DNA binding in 

vitro and in vivo. FGF19 proximal promoter activity was studied with luciferase reporter 

assays. 

Results: NFIB is downregulated by 30-50% while FGF19 is upregulated at least 3-fold in 

differentiating hNSCs. Moreover, overexpression of NFIB in hNSCs reduces FGF19 

transcript levels by 60%, while NFIB knock-down results in a 2-fold increase. Bioinformatic 

analysis identified three NFI sites within 1 kb of the FGF19 promoter. EMSA showed NFIB 

binding to sites -157 and -731. Overexpression of NFIB decreases proximal FGF19 

promoter-driven luciferase activity by 25-50% in HEK293T cells. Furthermore, NFIs occupy 

the site -157 in hNSCs, suggesting that this site is functional in vivo.   

Conclusion: We identified FGF19 as a direct NFIB target. NFIB binds to the proximal 

regulatory region of FGF19 and represses its transcription in hNSCs.   

Keywords: NFIB, FGF19, transcriptional regulation, neural differentiation  
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Abstract 

Background/aim: Hepatocellular carcinoma (HCC) is sixth in terms of incidence and second 

in terms of cancer-related mortality. Owing to its great burden on public health, development 

of therapeutic strategies for its treatment is very important. Effectiveness of doxorubicin 

(DOX) in clinical use does not reach desired levels due to side effects and resistance to the 

drug. For this reason, it is imperative to develop novel combination therapy strategies to 

increase the effectiveness of Dox. In recent studies, it has been shown that vitamin E group 

molecules, such as tocopherol and tocotrienols have potential therapeutic potential as 

adjuvant molecules. In liver cancer cells, γ-tocotrienol (GT3) has been shown to trigger 

apoptosis and restore sensitivity to chemotherapeutic chemicals. Evidence on the interplay 

of these effects with the biochemistry of liver cells is controversial. Therefore, we aimed to 

investigate the possible therapeutic effects of GT3 on liver cancer cell line using molecular 

biological techniques.  

Materials and methods: In order to investigate the effects of combination therapy on growth 

characteristics of HepG2 cells, we utilized MTT assay. Combination index was calculated by 

CompuSyn and impact of single versus combined drug application was investigated using 

western blot analysis.  

Results: IC50 for GT3 and Dox were calculated as 50 µM and 0.5 µM, whereas in the 

combination therapy these levels were 50 µM and 0.25 µM, respectively. In immunoblotting 

experiments, the amount of cleaved PARP (cPARP), active Caspase-3 and -7 increased with 

Dox application, whereas total PARP (tPARP) amount decreased in combination therapy. 

Similarly, BCL-XL, Bcl2, MCl1, phosphorylated Bcl2, NFKB, pAkt and pErk amounts 

decreased with Dox application.  

Conclusion: Our experiments have shown that GT3 combination therapy leads to an 

increase in the rate of apoptosis compared to Dox administration by altering the internal 

apoptotic pathways. 

Keywords: Hepatocellular carcinoma, γ-Tocotrienol, doxorubicin, combination therapy 
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Abstract 

Background/aim: Understanding of interfacial phenomena between cell and biomaterial 

helps to control the integration of biomaterials in the body. In this study, the adhesion process 

of human fetal osteoblastic bone cells (hfOB) on different surfaces was investigated taking 

the advantage of quartz crystal microbalance with dissipation (QCM-D), which can monitor 

the interfacial phenomena between biomaterials and cells in real time, label-free and 

quantitative manner.  

Materials and methods: A defined number of cells were passed within the sensor chamber. 

After the surface was saturated, the pump was stopped (1 hour), and adhesion and later 

spreading was monitored for 17 h on hydroxyapatite, silk fibroin, gelatin coated sensor 

surfaces and gold surfaces as the reference substrate. 

Results: Passive flattening of the cells was tracked from the initial increase in mass 

(~frequency shift; ∆f) and viscoelastic properties (~dissipation shift; ∆D). ∆f and ΔD reached 

a constant value at the end of 1 h flow showing that the cell sedimentation was completed. 

The initial cell attachment was similar and sustained mostly by nonspecific interactions. 

Then, increase in signals continued as a result of cell spreading for several hours even the 

cell seeding was stopped. At the end of 18 h, ∆f changes and the acoustic ratio (|∆D/∆f|), 

which is an indication of protein-mediated specific interactions and focal adhesion 

maturation, were observed and compared. 

Conclusion: Interaction of mammalian cells with different surfaces was quantitatively 

determined with QCM-D. This method offers label-free detection of interfacial phenomena 

on cell - biomaterial surface so important in interpreting biomaterial behaviour in contact with 

tissue. 

Keywords: Quartz crystal microbalance, Human fetal osteoblast cells, bio-nano interfaces 
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Abstract 

Background/aim: Nephrological disorders have genetic heterogeneity and although the 

symptoms are usually proteinuria and hematuria, the genetic etiology might be arising from 

different mutations. Herein we aimed to discuss our patients’ findings and genetic results for 

this heterogeneous group. 

Materials and methods: Patients admitted to our outpatient clinic from June 2018 to 

September 2019 with a symptom scale of hematuria, proteinuria, abdominal pain, renal 

cysts, nephrolithiasis. There were 15 females and 10 males aged between 6 months to 35 

years of age. The urinary system ultrasonography, urinanalysis and biochemical 

examinations were evaluated for all of them. For genetic analysis after peripheral blood DNA 

isolation and adapter application, we had amplified 33 genes associated with nephrological 

disorders. After sequencing at Illumina MiseqR platform the vcf files were analysed at Sophia 

DDM v.4 software. The mutations were analysed with uptodate databases for prediction of 

pathogenicity and classified according to ACMG guidelines. Segregation analysis and 

genetic counselling were performed with Sanger Sequencing for all families. 

Results: We have detected 25 mutations associated with disease phenotype. There were 

three patients with pathological mutation at more than one genes and one patient had two 

homozygous mutations at the same gene that one of them is pathological while the other 

was defined as variant of unknown significance (VUS).  We had 3 Bartter Syndrome, 5 

Polycystic Kidney Disease, 5 renal tubular acidosis, 5 Alport Syndrome, 1 Hyperoxaluria, 1 

Recurrent Nephrolithiasis, 1 Hypophosphatemia, 1 Renal Agenesis, 2 Nephrotic Syndrome 

and 1 Wilm’s Tumour patients whose diagnosis were confirmed genetically.   

Conclusion: Kidney disorders have diverse symptoms and genetically heterogenous. For 

the clinical diagnosis at this century NGS and Sanger Sequencing confirmation analysis are 

important tools. Yet there is need of functional studies to be done.   

Keywords: Nephrological disorder, Pathogenic Mutation, Next generation sequencing 
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Abstract 

Background/aim: Osteoporosis is a health problem mainly affecting older population which 

has a genetic background and might be preventable if detected earlier. Our aim is to search 

the effect of pathogenic mutation types at the patient group with reduced bone mineral 

density (BMD). 

Materials and methods: We had analyzed twenty six patients who admitted to Marmara 

University School of Medicine Medical Genetics Department between January 2018 to 

September 2019 with reduced BMD and pathological fractures. At the outpatient clinics the 

clinical/phenotypic findings were recorded and patients were analyzed with osteoporosis 

Next Generation Sequencing (NGS) gene panel covering IFITM5, PPIB, PLOD2, DSPP, 

CALCR, CRTAP, LEPRE1-P3H1, CTSK, TRAF6, SERPINF1, SERPINH1, FKBP10, ANO5, 

DOCK9, COL1A1, COL1A2, BMP1, LRP5, ALPL, COL2A1, VDR BMP2 genes. Also for 

those patients with a pathogenic mutation parental analysis were done.  

Results: There were 10 females and 16 males with age of 2 months to 47 years. We have 

detected 4 patients with SERPINH1 gene mutations, 5 patients with FKBP10 gene 

mutations, 5 patients with COL1A1 gene mutations, 2 patients with COL1A2 gene mutations, 

3 patients with BMP1 mutations, 2 patients with PLOD2 gene mutations and 5 patients with 

POLG, C7, DOCK9, DSPP, ANOS and EXT1 genes mutations respectively. 

Conclusion: Our panel is effective for those patients with decreased BMD. Genetic analysis 

with osteoporosis gene panel is not a screening but rather an important diagnostic tool.   

Keywords: Reduced Bone Mineral Density, Next Generation Sequencing, Diagnostic Tool 
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Abstract 

Background/aim: Tay-Sachs disease is one of the lysosomal storage disorder (LSD) 

caused by mutation in Hexa gene, encoding for the α subunit of lysosomal β-hexosaminidase 

A (HEXA), responsible for degradation of GM2. HEXA gene deficiency affects the central 

neurvous system owing to GM2 accumulation in lysosomes which causes neuronal death 

and progressive neurodegeneration in patients. Recently generated Hexa-/-Neu3-/- knockout 

mouse mimics neuropathological and clinical abnormalities of the classical early onset Tay-

Sachs disease. As lysosomes have critical role in autophagy completion, many LSD show 

defect in autophagic flux and accumulation of autophagic substrates. In this study, we aimed 

whether accumulated GM2 causes autophagic flux alteration in different brain regions and 

fibroblasts from early onset Tay-Sachs disease mice model. 

Materials and methods: To understand autophagic flux alteration, cortex, cerebellum, 

thalamus and hippocampus region and fibroblast of WT, Hexa-/-, Neu3-/- and Hexa-/-Neu3-/- 

were studied. mRNA expression level of Atg7, Atg9, p62 and Beclin-1 were determined by 

RT-PCR analysis. Protein levels of LC3-I, LC3-II, p62 and Beclin-1 were measured by 

Western blotting. Intracellular localizations of LAMP1, LC3 and p62 were analyzed by 

immunohistochemical analysis.  

Results: Alterations of autophagic flux markers were detected in four brain region of early-

onset Tay-Sachs disease mouse model. In particular, cerebellum and thalamus region of 

Hexa-/-Neu3-/- showed increased accumulation of autophagosomes and autophagic 

substrates. Interestingly, we observed that rapamycine induction in fibroblast from early-

onset Tay-Sachs disease mouse model boosts the completion of autophagy flux. 

Conclusion: In this study we conclude that there is a clear impairment in the fusion of 

autophagosomes with lysosomes which results in accumulated autophagosomes and block 

of autophagic pathway in early onset Tay-Sachs disease mouse model. 

Keywords: autophagy, Tay-Sachs disease, mouse model  
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Abstract 

Background/aim: Behçet’s disease (BD) is a rare and an inflammatory disorder of unknown 

etiology. The strongest evidence of the genetic contribution of BD is its association with HLA-

B51. Although the association of HLA-B51 with BD in different populations has been 

confirmed. Still, its pathogenic mechanisms remain unclear. HLA-B51 differs in only two 

amino acids from HLA-B52, at positions 63 and 67 of the alpha1 helix, but is not related with 

BD.  

Materials and methods: In this study, HLA-B51 structure was obtained from PDB. HLA-B52 

structure and the bound peptides were modelled by point mutations. A total of 4.8 µs of 

Molecular dynamics simulations were performed in their YAYDGKDYI, LPRSTVINI, and 

IPYQDLPHL peptides bound forms, for both HLA-B51 and HLA-B52 antigens. Unbinding 

process of the YAYDGKDYI were investigated via steered molecular dynamics simulations.  

Results: Structural and dynamic differences of peptides and antigens were investigated. For 

HLA-B51, all bound peptides fluctuated to greater extent than HLA-B52. Excessive 

fluctuations of HLA-B51, including the fluctuations of the peptide binding residues, while they 

are more stable in HLA-B52. Free energy profiles showed that unbinding from HLA-B52 

results in greater free energy differences than HLA-B51.  

Conclusion: These results demonstrate the possibility that HLA-B52 will bind a larger and 

possibly more promising repertoire of low affinity peptides and affect the strength of its 

interaction with different receptors. In conclusion, this study may provide a very important 

understanding of the pathogenic role of HLA-B51 in BD. 
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Abstract 

Background/aim: Abiotic stress has a negative impact on plant metabolism and crop 

production. Seed priming is one of the most effective seed enhancement techniques that 

regulate the phases of germination by controlled hydration. Seed priming improves the 

germination by treating seeds with various agents. One possible mechanism for this is the 

cell cycle arrest in G2 phase, owing to priming agents with high osmotic potential. This allows 

seeds to activate their antioxidant defense mechanism and prepares the plant for future 

stress conditions. The objective of this study is to investigate the biochemical responses 

related to seed priming in Brachypodium distachyon under salt and drought stress.  

Materials and methods: Seed priming was performed in B. distachyon (Bd-21 line) by three 

priming methods as hydropriming with distilled water, osmopriming with KNO3 and hormonal 

priming with salicylic acid (SA) in varying concentrations. B. distachyon plants were exposed 

to salinity by irrigation with 320 mM NaCl solution and drought stress by water withholding 

for 12 days. Relative water content (RWC) and relative membrane permeability (RMP) were 

performed to observe the effect of seed priming on plant physiology. The activities of 

antioxidants such as catalase (CAT), peroxidase (POD) and superoxide dismutase (SOD), 

and proline concentration for seed primed plants were determined under salinity and drought 

stress. 

Results: Physiological analysis revealed that highest damage occurred in 3% KNO3 and all 

SA primed plants under abiotic stress. The highest proline concentration was measured in 

3% KNO3 and 0.5 mM SA primed plants. All priming methods increased POD activity while 

decreased SOD activity. However, CAT activity varied among priming methods.   

Conclusion: This study underlies the positive effect of seed priming (hydropriming at 20C; 

osmopriming with 1% KNO3 and 2% KNO3) on abiotic stress tolerance of B. distachyon. 

Keywords: Seed priming, Brachypodium distachyon, abiotic stress, proline, antioxidant 

activity 
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 Abstract 

Background/aim: Enzymes are important macromolecules relevant for industrial 

production. High level expression of these enzymes is key for large-scale production. 

Recombinant DNA technology is used to produce tailor-made enzymes with increased 

expression level and yield. Signal peptides (SP) are short sequences that guide the produced 

enzyme to its final destination. Finding the suitable SP for the enzyme of interest directly 

affects the amount of secretion. However, an optimal SP for a protein can be predicted only 

upon an intensive screening. Phytase is a significant commercial enzyme that hydrolyze 

phytic acid to inorganic phosphate. Bacillus subtilis is able to express proteins extracellularly, 

therefore is a good candidate for SP optimization studies. The aim of the study is to produce 

extracellular phytase from B. subtilis RIK 1285 with signal peptide modifications.  

Materials and methods: For cloning of the phytase gene, B. subtilis 168 was used as source 

and B. subtilis RIK1285, a protease deficient strain, was the expression host. A plasmid 

library was prepared with 173 signal peptides belonging to the B. subtilis Sec pathway and 

transformants were screened for their phytase activity. The selected recombinant plasmids 

were sequenced to determine the inserted SP. 

Results: A vector expressing phytase was successfully constructed and cloned into the host 

organism, B. subtilis RIK1285. In total, twenty-nine B. subtilis transformants were obtained 

with varying phytase activity and sequencing of the selected recombinant plasmids revealed 

that the colonies contained the signal peptides, lipB or dltD.  

Conclusion: This study underlines the importance of the modifications on a molecular level 

for increasing the efficiency of recombinant enzyme production.  

Keywords: Recombinant enzyme, phytase, signal peptides, Bacillus subtilis 
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Association between Multiple Sclerosis and vitamin D receptor 
polymorphisms in the Turkish population 

Ahmet ARMAN1,*, Ahmet Yahya HOSCAN2, Batuhan BULAN2, Senanur KESKIN2, Ayse 
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1 Department of Medical Genetics, Medical School, Marmara University, Istanbul/Turkey 
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*Correspondence:ahmetarman@marmara.edu.tr 

Abstract 

Background/aim: Multiple sclerosis (MS) is an inflammatory disease characterized by 

demyelination and axonal degeneration affecting the central nervous system (CNS). The 

etiology of this disease is unknown very well. There may be a correlation between MS and 

vitamin D receptor (VDR) polymorphisms. The aim of the study is to investigate the 

relationship of MS disease with VDR Fok-I, Bsm-I and Taq-I polymorphisms.  

Materials and methods: This study contains 175 MS patients and 183 healthy controls. 

Blood samples were taken from each subject to isolate genomic DNA by salting out method. 

VDR gene Fok-I, Bsm-I and Taq-I polymorphism regions for each patient and control were 

amplified by polymerase chain reaction (PCR). The PCR products were digested and then 

run on agarose gel electrophoresis to identify the genotypes. 

Results: There is no association between MS disease and VDR Fok-I, Bsm-I and Taq-I 

polymorphisms for genotype distribution (Pearson test, p>0,05) or allele frequency (Pearson 

test, p>0,05). Between subtypes of MS, no meaningful relationship is found for genotypes 

distribution and allele frequencies of Fok-I, Bsm-I and Taq-I polymorphisms (Pearson test, 

p>0,05). 

Conclusion: There is no association between VDR gene polymorphisms (Fok-I, Bsm-I and 

Taq-I) and MS disease in Turkish population. 

Keywords: VDR, Polymorphism, Multiple Sclerosis 
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Investigating the function of a novel mitotic exit inhibitor in 
budding yeast  

Dilara KOCAKAPLAN1, Ayse KOCA CAYDASI1,* 

1 Koç University, Istanbul, Turkey 

*Correspondence: aykoca@ku.edu.tr 

Abstract 

Background/aim: The accurate positioning of the mitotic spindle in the mother to daughter 

cell polarity axis is monitored by a surveillance mechanism Spindle Position Checkpoint 

(SPOC) in S. cerevisiae. Upon mispositioned spindle, SPOC inhibits the Mitotic Exit Network 

(MEN) signal transduction pathway to ensure that mitotic exit and cytokinesis is delayed until 

the cell corrects the spindle positioning. Identification of novel mitotic exit inhibitors is 

currently one of the main interests in the field. In this study, we aim to identify novel mitotic 

exit inhibitors.  

Materials and methods: Genome wide genetic screen was performed using the synthetic 

genetic array technology with a diploid knock out library. Physical interactions were 

addressed by Yeast-Two-Hybrid, genetic manipulations were done using cassette PCR, 

signal intensities were measured by fluorescence microscopy.  

Results: Alongside the expected genes (KIN4, BFA1 and BUB2), we found 26 genes that 

are potential mitotic exit inhibitors. Only one out of the 26 genes identified in the screen 

caused SPOC deficiency when deleted. We further investigated the role of this gene in SPOC 

and MEN pathways. 

Conclusion: Although mitotic exit is best understood in the model eukaryote budding yeast, 

a comprehensive view of the mitotic exit regulatory mechanisms is still missing. Our study 

identifies novel factors involved in exit from mitosis and thus sheds light on this intricate 

mechanism. New players in the SPOC and MEN pathways will help understand control of 

mitotic exit and ultimately contribute to understanding of causes and consequences of 

aneuploidy. 

Keywords: Cell Cycle, Spindle Position Orientation Checkpoint, Mitotic Exit Network 
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Abstract 

Background/aim: Capsaicin is obtained from pepper plants and alkaloids. Capsaicin is used 

in the preparation of pharmaceutical compounds and treatment of rheumatic diseases. 

Besides, capsaicin has been report to induce apoptosis in many different types of cancer.  In 

this study, the effect of triacontanol and high hydrostatic pressure and the combination of 

these two with changing application time in production of capsaicin on the cell suspension 

cultures of pepper (Capsicum annuum L.) were investigated.  

Materials and methods: Callus cultures were obtained from hypocotyl explants of pepper 

seedlings germinated in vitro conditions and cell suspensions from these calluses were 

prepared. Immobilized cell suspension cultures with calcium alginate and free cell 

suspension cultures were obtained by using these cell suspensions. For both free and 

immobilized cell suspensions, combination of varying concentrations of triacontanol (5, 10, 

15 and 30 µg/mL) and high hydrostatic pressures (50, 100, 200, 300 and 400 MPa) were 

used as stimulants. Control groups, where no stimulant was applied, were formed and on 

certain days (8th, 10th and 12th) samples were collected and extraction process with ethyl 

acetate were conducted. The capsaicin concentration was identified by HPLC.  

Results: As a result of the study it was determined that immobilization process has an 

increasing effect on the accumulation of capsaicin. The capsaicin concentrations in both 

immobilized cell controls and immobilized cells, where stimulants were applied, were found 

to be significantly higher compared to free cells. When all results were compared the 

maximum total capsaicin concentration was observed as 556,632 µg/g f.w. at 12th day in 

immobilized cell suspensions where 10 µg/mL triacontanol and 100 MPa pressure were 

applied together. 

Conclusion: Immobilized cells in the culture medium is more advantageous according to 

the conventional methods are supported by studies. Stimulants can be used to induce 

capsaicin accumulation in cultured plant cells.  

Keywords: Capsaicin, free cell suspension, immobilization, high hydrostatic pressure, plant 

tissue culture 
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Cohesin serves a novel function in mitotic exit 

Betül SARI1, Ayşe KOCA ÇAYDAŞI1,* 

1 Koç University, İstanbul, Turkey 

*Correspondence: aykoca@ku.edu.tr 

Abstract 

Background/aim: Mitotic exit is a requirement for any cell to start a new cell cycle. In our 

preliminary study, surprisingly, we observed that partial inactivation of cohesin complex, 

which is known with its sister chromatid binding function, allowed mitotic exit of budding yeast 

cells otherwise arrested in anaphase. Importantly, suggested role of cohesin applies at later 

phases of cell cycle. Elucidation of these novel molecular mechanisms are important for 

understanding of cohesin-related diseases.  

Materials and methods: Dosage suppressor genetic screen is applied using multicopy 

yeast genomic library and high efficiency yeast transformation. The obtained “hit” plasmids 

are sequenced and genes inside are tested one by one to observe their contribution to the 

rescued phenotype. 

Results: Overexpression of the mitotic exit inhibitor Kin4 is lethal. We found that this lethality 

can be rescued in a mutant with partial loss of cohesin phenotype. We transformed this 

mutant overexpressing Kin4 with yeast multicopy genomic library. We found out two genes’ 

overexpression rescued the lethal phenotype. Currently, we are working on confirmation of 

expected phenotype due to “hits” and consequences of deletion or overexpression 

phenotype for the genes in cell cycle. analysing the consequences of deletion or 

overexpression phenotype for the genes in cell cycle. 

Conclusion: Cohesin or its components has functions in cell cycle regulation other than its 

known role in sister chromatid cohesion.  

Keywords: Mitotic exit, cohesin, genetic screen 
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