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The Book of Abstracts
MolBiyoKon’17

th
5  International Congress of the 

Molecular Biology Association of Turkey
September 8-10, 2017

Boğaziçi University, Istanbul, TURKEY 

Dear Fr�ends and Colleagues, 

We welcome you to the 5th Internat�onal Congress of the Molecular B�ology 

Assoc�at�on of Turkey (MolB�yoKon’17) at Boğaz�ç� Un�vers�ty �n İstanbul.

Molecular B�ology Assoc�at�on of Turkey, founded �n 2011, a�ms to br�ng together the 

commun�ty of molecular b�olog�sts from Turkey and abroad together to support the 

development of molecular b�ology, a relat�vely young field of sc�ence �n Turkey.

The annual MolB�yoKon �s one of the prem�er �nternat�onal conference of note �n the 

field of molecular b�ology �n Turkey. MolB�yoKon �s a�med to br�ng together researchers 

all around the world �n order to exchange research results, sc�ent�fic observat�ons and 

�deas as well as to mot�vate and �nsp�re students to pursue the�r career and educat�on 

�n l�fe sc�ences.

The 4th Internat�onal Congress of the Molecular B�ology Assoc�at�on of Turkey held �n 

M�ddle East Techn�cal Un�vers�ty was a huge success that brought more than 350 

sc�ent�sts from all around the World and became the new benchmark for the upcom�ng 

MolB�yoKon conferences. Th�s year we worked hard to put together a meet�ng that we 

hope all of you w�ll enjoy, find �nformat�ve and �nteract�ve. We thank all part�c�pants, the 

speakers, the sponsors, and the people �nvolved �n the organ�zat�on. We are happy to 

�nform you that our part�c�pants come from var�ous countr�es, rang�ng from Turkey to 

Canada, Germany to Ind�a.

In clos�ng, we are very pleased and exc�ted to be part of th�s event and we hope you w�ll 

enjoy MolB�yoKon 2017!

On Behalf of the Organ�z�ng Comm�ttee
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DAY 1 - Friday | September 08 | 2017

16.30-16.50.............................................................................................Opening/Welcome Addresses
Assoc. Prof. Dr. İbrahim Yaman (Conference Chair - MolBiyoKon2017)
Prof. Dr. Mehmed Özkan (Rector, Boğaziçi University)
Prof. Dr. Nesrin Özören (President MBD)
Prof. Dr. Meral Özgüç (UNESCO Turkey)

17:00-18:00................................................................................................................Keynote Lecture I
Shelley Berger  University of Pennsylvania, USA 
Epigenetic Pathways as Targets in Human Disease 

18:00-18:30................................................................................................................Plenary Session I
Yehudit Bergman Hebrew University of Jerusalem, Jerusalem, IL 
Epigenetic Control of Cell Fate Decisions.

18:30-19:00
Melih Acar  Bahçesehir University, Istanbul, TR 
Uncovering the Components of the Hematopoietic Stem Cell Niche Through 3D Imaging. 

19:00-21:30............................................................................................................Welcome Reception 

DAY 2 - Saturday | September 09 | 2017

09:30-10:30...............................................................................................................Keynote Lecture II
Seamus Martin  Trinity College Dublin, Dublin, IR 
Inflammatory Outcomes of TRAIL and Fas 'Death Receptor' Signaling.

10:30-11:00........................................................................................................................Coffee break 

�
11:00-11:30................................................................................................................Planery Session II
Mehmet T. Dorak Kingston University London, UK 
Recent Advances in Genome Biology: Insights from GWAS to Disease Development.

11:30-12:00
Abdullah Kahraman University of Zurich, Zurich, CH 
CanIsoNet: Assessing the Pathological Impact of Alternatively Spliced Isoforms in Pan-Cancer

12:00-12:15.........................................................................................................................Short Talk 1
Ayhan Parlar  Sabancı University, Istanbul, TR
Engineering Antigen-Specific Natural Killer Cells via TCR Gene Transfer: A Novel Source for Adoptive 

Immunotherapy

12:15-12:30.......................................................................................................................Short Talk 2
Salih Gencer  Uskudar University, Istanbul, TR
TGF-ß Receptor I/II Trafficking and Signaling at Primary Cilia Is Inhibited by Ceramide to Attenuate 

Cell Migration and Tumor Metastasis

12:30-12:45.......................................................................................................................Short Talk 3
Alaattin Şen  Pamukkale University, Denizli, TR
Evaluation of Anti-inflammatory Effect of Novel Fingolimod Based Compound F1-12h in SH-SY5Y, SK-

N-SH and U-118 MG Cells for the Efficacy in Multiple Sclerosis

12:45-13:45.......................................................................................................................Lunch Break

13:45-15:00..................................................................................................................Poster session I
 
15:00-15:10................................................................................................................Award Ceremony
Nesrin Özören   President of the Molecular Biology Association

CONGRESS PROGRAM

15:10-15:30........................................................................................................2016 MBD PhD Award 
Bala Anı Akpınar Sabancı University, Istanbul, TR
Next-Generation Sequencing and Physical Mapping of Wheat Chromosome 5D & Comparison with 

Its Wild Progenitor.

15:30-15:50........................................................................................................2017 MBD PhD Award
Özlem Tufanlı  Bilkent University, Ankara, TR
The Role of IRE1 in Metaflammation and Atherosclerosis�.

15:50-16:20..............................................................................................................Plenary Session III
Elif Nur Fırat-Karalar Koç University, Istanbul, TR 
Dissecting the Function of Centriolar Satellites as Key Regulators of the Centrosome/Cilium Complex.

16:20-16:50
Yongsoo Park  Koç University, Istanbul, TR 
MicroRNA Exocytosis by Large Dense-Core Vesicle Fusion.

16:50-17:05.........................................................................................................................Short Talk 4
Ayşe Koca Çaydaşı Koç University, Istanbul, TR
Chromatin-Remodeling to Prevent Mitotic Slippage.

17:05-17:20.........................................................................................................................Short Talk 5
Özge Saatçi  Bilkent University, Ankara, TR
Overcoming T-DM1 Resistance via Inducing Spindle Assembly Checkpoint (SAC)-Dependent Mitotic 

Arrest in HER2-Positive Breast Cancer.

17:20-17:40.......................................................................................................................Coffee Break
 �
17:40-18:10.............................................................................................................Plenary Session IV
Jana Selent  Universitat Pompeu Fabra, Barcelona, ES 
Strategies to Treat CNS Disorders Targeting G Protein-Coupled Receptors.

18:10-18:40
Martha E. Sommer Charite, Berlin, DE 
Dynamics of Arrestin-GPCR interactions.

18:40-18:55.........................................................................................................................Short Talk 6
Gözde Özçelik  Gebze Technical University, Kocaeli, TR
Optogenetic Control in Mammalian Cells Using Drosophila Cryptochrome 

18:55-19:10.......................................................................................................................Short Talk 7
Mehmet Somel  Middle East Technical University, Ankara, TR
Archaeogenomic Insights into Anatolian Demographic History During the Holocene 

19:10-20:00……………………………………………………………Panel on Evolution and Curriculum
Mehmet Somel  Middle East Technical University, Ankara, TR
Devrim Güven  Boğaziçi University, Istanbul, TR

20:30-23:00.......................................................................................Dinner Cruise on the Bosphorus 
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DAY 3 - Sunday | September 10 | 2017

09:30-10:30............................................................................................................Keynote Lecture III
Mehmet Öztürk  IBG Izmir, Izmir, TR 
p73 in Liver Cancer.

10:30-11:00......................................................................................................................Coffee break 
 
11:00-11:30.............................................................................................................Plenary Session V
Besim Öğretmen Medical University of South Carolina, Charleston, USA 
Sphingolipid Metabolism in Cancer Signaling and Therapy.

11:30-12:00
Emre Sayan  University of Southampon, Southampton, UK 
The Role of DNA Repair in Metastasis-Induced Therapy Resistance.

12:00-12:15.......................................................................................................................Short Talk 8
Fatih Kocabaş  Yeditepe University, Istanbul, TR
Identification of Hematopoietic and Cardiogenic MEIS Inh�b�tors that Enhance Cellular Proliferation and 

HDR Gene Expression 

12:15-12:30.......................................................................................................................Short Talk 9
Güngör Budak  Middle East Technical University, Ankara, TR
Identification of the Ischemic Pathway Level Changes by Integrating Temporal Phosphoproteome in 

Ovarian Cancer.

12:30-12:45.....................................................................................................................Short Talk 10
Şerife Ayaz-Güner University of Wisconsin, Madison, Wl USA
Estrogen Receptor (ERα) Palmitoylation Is Essential for Its Membrane Localization and the Intact 

Function of ERα in Breast Cancer Cell

12:45-13:45......................................................................................................................Lunch Break 
 
13:45-15:00................................................................................................................Poster session II
 
15:00-15:30............................................................................................................Plenary Session VI
Murat Cevher  Bilkent University, Ankara, TR 
Mediator Coactivator and the Recruitment of the Transcriptional Machinery. 

15:30-16:00
Igor Kryvoruchko Kafkas University, Kars, TR
Functional Characterization of Root Nodule Transporters Involved in Symbiotic Nitrogen Fixation. 

16:00-16:15.....................................................................................................................Short Talk 11
Aybüke Garipcan Boğaziçi University, Istanbul, TR
NLRP7: A Key Regulator of Primate Embryogenesis

16:15-16:30.....................................................................................................................Short Talk 12
Hafize Ayşin Akpınar Boğaziçi University, Istanbul, TR
Autophagy and Ubiquitin Proteasome Systems Are Activated in Ochratoxin A-Induced Toxicity

16:30-16:45.....................................................................................................................Short Talk 13
İçten Meraş  McG�ll Un�vers�ty, Montreal, CA
Endosomal/Autophag�c Regulat�on of FOXO Transcr�pt�on Factors

16:45-17:00.....................................................................................................................Short Talk 14
Muhammed Koçak Sabancı Un�vers�ty, Istanbul, TR
Spion Nanoparticles as a miRNA Delivery Vehicle in Breast Cancer

17:00-17:15.....................................................................................................................Short Talk 15
Sevilay Şahoğlu Göktaş Istanbul Medipol University, Istanbul, TR
Correction of KCNQ1 Gene Mutation in Long QT Syndrome Patient-Derived Induced Pluripotent Stem 

Cells by CRISPR/Cas9 System

17:15-…...................................................................Award Ceremony and Closure of the Conference�

KEYNOTE LECTURES
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Seamus J. Mart�n

Trinity College Dublin

Molecular Cell Biology Laboratory, Dept. of Genetics, 

The Smurfit Institute

Dubl�n 2, IRELAND

mart�nsj@tcd.�e

Dr. Seamus Martin is a PhD graduate of The National University of Ireland (1990) and has held 
post-doctoral fellowships at University College London, UK, and The University of California, 
San Diego, USA. The Martin laboratory works on all aspects of programmed cell death 
(apoptosis), especially the links between cell death, inflammation and cancer. He serves as an 
editorial board member and receiving editor of several journals. Professor Martin has received 
several prestigious national and international awards for his research.

Inflammatory outcomes of 'death receptor' activation

Receptors for TRAIL and FasL have been dubbed 'death receptors' as these receptors can act 

as potent initiators of apoptosis in many settings. As a consequence, 'death receptor' signaling 

has been studied almost exclusively in the context of cell death outcomes.  However, TRAIL 

and FasL can also induce NFκB-dependent expression of multiple pro-inflammatory 

cytokines and chemokines [1-3], which may be exploited by certain cancers to recruit 

macrophages, neutrophils and myeloid-derived suppressor cells. We have recently found that 

TRAIL and Fas receptor engagement leads to the assembly of an NFκB-activating 

'FADDosome' complex where, rather surprisingly, caspase-8 plays a critical scaffold role in 

the process leading to inflammatory cytokine production [3]. Thus, in addition to their well-

known roles as a 'death ligands', TRAIL and FasL can promote inflammation in a variety of 

settings [2-4]. Here I will discuss the contexts in which 'death receptors' promote inflammation 

rather than cell death.

Keywords: Fas, TRAIL, Inflammation, death receptors, cell death, apoptosis, cytokines.

Acknowledgements: Science Foundation Ireland.
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and Martin SJ (2013) Fas/CD95-Induced Chemokines can Serve as 'Find-Me' Signals for Apoptotic 

Cells.  Molecular Cell, 49, 1034–1048.
[2]. Cullen SP, Martin SJ. (2015)  Fas and TRAIL 'death receptors' as initiators of inflammation: 

Implications for cancer.  Seminars in Cell and Developmental Biology 39:26-34. 
[3]. Henry CM and Martin SJ. (2017). Caspase-8 Acts in a Non-enzymatic Role as a Scaffold for 

Assembly of a Pro-inflammatory "FADDosome" Complex upon TRAIL Stimulation. Molecular Cell 65, 

715-729.
[4]. Kearney CJ, Martin SJ. (2017) An Inflammatory Perspective on Necroptosis. Molecular Cell 65, 
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Dr. Shelly L. Berger graduated from the University of Michigan at 1987. She is the Daniel S. 
Och University Professor at University of Pennsylvania (Penn) and is a faculty member in the 
Cell & Developmental Biology Department and the Genetics Department in the Perelman 
School of Medicine, as well as the Biology Department in the School of Arts and Sciences. Her 
main interest is epigenetics and chromatin structure (function in genomic regulation), 
translational modifications of histones and transcription factors problems: transcription, 
cancer, senescence and aging, behavioral epigenetics, gametogenesis.

Epigenetic Pathways as Targets in Human Disease 

Shelley L. Berger 

Un�vers�ty of Pennsylven�a

Perelman School of Med�c�ne

Ph�ladelph�a, USA
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�n Dokuz Eylul Un�vers�ty, Izm�r. He has obta�ned h�s PhD degree from the Un�vers�te de Par�s 
at 1986 and worked at Harvard Med�cal School between 1986 and 1992 as an ass�stant 
professor. He cont�nued h�s carreer as a research d�rector at INSERM Molecular Oncology 
Un�t, France unt�l 1995. Then he moved to Ankara and founded The Department of Molecular 
B�ology and Genet�cs �n B�lkent Un�vers�ty. The department won the Koc Award for Health 
Sc�ences at 2004. He �s also the d�rector of Izm�r B�omed�c�ne and Genome Center. H�s ma�n 
research focus �s on hepatology, obstetr�cs and oncology and publ�shed more than 100 papers 
and book chapters �n th�s field, rece�v�ng more than 7000 c�tat�ons. He has rece�ved d�fferent 
prest�g�ous nat�onal and �nternat�onal awards such as TUBITAK-TWAS �n 1995 and Cec�le 
Cerveux Cancer Research Award �n 1992. 

p73 IN LIVER CANCER

The p73 gene is a member of p53 family which includes also p63. p53 is a bona fide tumor 

suppressor gene with multiple functions that are usually lost in almost all cancers by 

mutational or viral inactivation. The p53 is second most frequently mutated gene in liver 

cancer after TERT. In contrast to p53 role, the exact picture of p73 involvement in cancer 

remains obscure and incomplete. This is particularly evident in liver cancer with conflicting 

data. Several investigations provided evidence for a loss of function by differential expression 

of transcriptionally active (TA) and dominant negative (DN) forms. However, both TA and DN 

forms of p73 have been reported to be overexpressed in liver cancers. In order to further 

understand the role of p73 in liver cancer, we performed in vitro, in vivo and in silico studies. 

Our studies provide evidence for a complex role of p73 in liver cancer so that it should no 

longer be considered as a simple tumor suppressor gene. The talk will review the literature on 

the role of p53 family in liver cancer, and then will cover our latest studies including 

unpublished ones with regard to p73. 

Keywords: liver cancer, p73, p53.

Mehmet Öztürk

Dokuz Eylül University

Izmir International Biomedicine and Genome Institute

Izm�r, TURKEY

mehmet.ozturk@deu.edu.tr

PLANERY SESSION TALKS



12 13

K E Y N O T E  L E C T U R E  I I I

Prof. Dr. Mehmet Öztürk �s d�rector of the İzm�r Internat�onal B�omed�c�ne and Genome Center 
�n Dokuz Eylul Un�vers�ty, Izm�r. He has obta�ned h�s PhD degree from the Un�vers�te de Par�s 
at 1986 and worked at Harvard Med�cal School between 1986 and 1992 as an ass�stant 
professor. He cont�nued h�s carreer as a research d�rector at INSERM Molecular Oncology 
Un�t, France unt�l 1995. Then he moved to Ankara and founded The Department of Molecular 
B�ology and Genet�cs �n B�lkent Un�vers�ty. The department won the Koc Award for Health 
Sc�ences at 2004. He �s also the d�rector of Izm�r B�omed�c�ne and Genome Center. H�s ma�n 
research focus �s on hepatology, obstetr�cs and oncology and publ�shed more than 100 papers 
and book chapters �n th�s field, rece�v�ng more than 7000 c�tat�ons. He has rece�ved d�fferent 
prest�g�ous nat�onal and �nternat�onal awards such as TUBITAK-TWAS �n 1995 and Cec�le 
Cerveux Cancer Research Award �n 1992. 

p73 IN LIVER CANCER

The p73 gene is a member of p53 family which includes also p63. p53 is a bona fide tumor 

suppressor gene with multiple functions that are usually lost in almost all cancers by 

mutational or viral inactivation. The p53 is second most frequently mutated gene in liver 

cancer after TERT. In contrast to p53 role, the exact picture of p73 involvement in cancer 

remains obscure and incomplete. This is particularly evident in liver cancer with conflicting 

data. Several investigations provided evidence for a loss of function by differential expression 

of transcriptionally active (TA) and dominant negative (DN) forms. However, both TA and DN 

forms of p73 have been reported to be overexpressed in liver cancers. In order to further 

understand the role of p73 in liver cancer, we performed in vitro, in vivo and in silico studies. 

Our studies provide evidence for a complex role of p73 in liver cancer so that it should no 

longer be considered as a simple tumor suppressor gene. The talk will review the literature on 

the role of p53 family in liver cancer, and then will cover our latest studies including 

unpublished ones with regard to p73. 

Keywords: liver cancer, p73, p53.

Mehmet Öztürk

Dokuz Eylül University

Izmir International Biomedicine and Genome Institute

Izm�r, TURKEY

mehmet.ozturk@deu.edu.tr

PLANERY SESSION TALKS



14 15

P L A N E R Y  S E S S I O N  I

Epigenetic Control of Cell Fate Decisions

Yehud�t Bergman

Hebrew Un�vers�ty of Jerusalem
School of Med�c�ne - IMRIC -Developmental B�ology and Cancer Research
Jerusalem, Israel
yehud�tb@ekmd.huj�.ac.�l

Mel�h Acar

Bahçeşeh�r Un�vers�ty
Faculty of Med�c�ne
Istanbul, Turkey
mel�h.acar@med.bau.edu.tr

P L A N E R Y  S E S S I O N  I

Uncovering the Components of the Hematopoietic Stem Cell Niche Through 

3D Imaging



14 15

P L A N E R Y  S E S S I O N  I

Epigenetic Control of Cell Fate Decisions

Yehud�t Bergman

Hebrew Un�vers�ty of Jerusalem
School of Med�c�ne - IMRIC -Developmental B�ology and Cancer Research
Jerusalem, Israel
yehud�tb@ekmd.huj�.ac.�l

Mel�h Acar

Bahçeşeh�r Un�vers�ty
Faculty of Med�c�ne
Istanbul, Turkey
mel�h.acar@med.bau.edu.tr

P L A N E R Y  S E S S I O N  I

Uncovering the Components of the Hematopoietic Stem Cell Niche Through 

3D Imaging



16 17

Mehmet T. Dorak 

K�ngston Un�vers�ty
London, UK
m.dorak@k�ngston.ac.uk

P L A N E R Y  S E S S I O N  I I

Recent Advances in Genome Biology: Insights from GWAS to Disease 
Development

Abdullah Kahraman 

Un�vers�ty of Zur�ch
Institute of Molecular Life Sciences 
Switzerland
abdullah.kahraman@usz.ch

P L A N E R Y  S E S S I O N  I I

CanIsoNet: Predicting the pathological impact of alternatively spliced isoforms in 
cancer with an isoform-specific interaction network.
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 Abdullah Kahraman , Christian von Mering

1UniversityHospital Zurich, Department of Pathology and Molecular Pathology,  Switzerland.
2University of Zurich, Institute of Molecular Life Sciences, Switzerland

Under normal conditions, cells in different tissues express the same major alternatively spliced isoform 
[1]. In cancer however, alternative splicing is often disturbed leading to switches in the most dominant 
isoform (MDI) or the expression of distinct cancer specific isoforms [2]. But what is the function of these 
isoforms? Are they pathological and able to drive cancer? For example, in gliomas, prostate and ovarian 
cancers some Epidermal growth factor receptor (EGFR) splice variants can lack exon 4 [3], which 
truncates the extracellular domain causing elevated levels of cell proliferation by ligand-independent 
receptor activation. Here, we describe CanIsoNet, a novel isoform-specific interaction database and 
associated methods to automatically assess in a similar manner the pathological impact of alternatively 
spliced isoforms on a genome and proteome-wide scale. 
CanIsoNet analyzes the degree of destruction that an alternative spliced isoform induces on a protein-
protein interaction network, when it is differential used in a cancer cell. The analysis starts with 
processing RNAseq data and determining the MDI for each gene in cancer and normal samples. MDIs 
that are cancer-specific and not observed in normal samples represent MDI switches with potential 
pathological impact. To assess the degree of the impact, MDIs are examined for the existence of binding 
site domains from their canonical sister isoform. MDIs having all domains are considered to be non-
pathological as no protein interactions are disrupted. In contrast, MDIs lacking binding site domains are 
predicted to be pathological as they disrupt protein interactions. Depending on the number of disrupted 
interactions, the relative transcript expression and location within the novel isoform-specific protein- 
protein interaction network, MDIs are scored and ranked. Linear regression analyses between 
transcript expression levels and mutated functional genomic elements are performed to identify non-
coding eQTL regions that are underlying pathological MDI switches. The development of CanIsoNet 
took place within the Pan-Cancer Analysis of Whole Genomes project of the International Cancer 
Genomics Consortium [4]. In this context, CanIsoNet was applied to ~1200 cancer samples from 27 
different cancer types. In total, we identified ~1.5 million MDI switch events for ~15,000 genes. Of these 
~26,000 MDIs from ~1100 genes disrupt known protein interactions and are thus likely to be 
pathological. Among them, is for example a switch in the MDI of the aforementioned EGF receptor. 
Surprisingly this MDI switch is found mostly in Chronic lymphocytic leukemia samples and not in the 
aforementioned cancer types. We also found truncated MDM2 isoforms lacking the SWIB domain to 
bind and inhibit the tumor-suppressor TP53 in ~70 cancer samples from various cancer types. 
This project constitutes the first systematic attempt to predict the pathology of alternatively spliced 
isoforms in a large number of different cancer types. CanIsoNet assesses the functional and 
pathological impact of alternative splicing and is bound to have far reaching impact on research areas 
beyond cancer biology.
Keywords: Isoform-specific Interaction network, Alternative splicing, RNAseq, Non-coding mutations, Pan-
cancer, ICGC
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By combining interdisciplinary techniques that include cell biological, biophysical, and 

biochemical tools, we aim to investigate the molecular mechanisms of vesicle fusion. 
I will present two parts. First of all, we have established synthetic neurotransmission that 

reconstitutes the vesicle fusion process using purified native vesicles, i.e., synaptic vesicles 

and large dense-core vesicles (LDCVs). I will show the complete reconstitution of vesicle 

fusion that reproduces in-vivo data. Synthetic neurotransmission allows us to directly explore 

the mechanisms of vesicle fusion. 
In the second part, we are studying microRNA (miRNA) exocytosis. Although non-coding RNA 

(ncRNA) that include miRNA regulates gene expression inside the cell where they are 

transcribed, extracellular RNA has been recently discovered outside the neurons. Using next-

generation RNA sequencing, vesicle purification techniques, and synthetic 

neurotransmission, we observed that LDCVs contain a variety of miRNAs including miR-375. 

miRNA exocytosis is mediated by the SNARE complex and accelerated by synaptotagmin-1, 

a Ca2+ sensor. Our results are opening the new field and concept that miRNA can be a novel 

neuromodulator, which is stored inside the vesicle and released together with classical 

neurotransmitters by vesicle fusion.

Keywords: microRNA, vesicle fusion, exocytosis, SNARE.
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G protein-coupled receptor (GPCR) signalling is regulated by the protein arrestin. During 

formation of the arrestin-receptor complex, arrestin first interacts with the phosphorylated 

receptor C-terminus in a pre-complex, which activates arrestin for formation of the high-affinity 

complex. Crystal structures of both activated GPCRs and pre-activated arrestins have been 

available for some years, including the landmark arrestin-receptor fusion complex [1]. Despite 

these structures, many questions regarding how arrestin recognizes and binds an active, 

phosphorylated GPCR remain. Here we describe the functional significance of two structural 

elements of arrestin with regard to pre-complex formation, namely the C-edge membrane 

anchor and the distal C-tail of arrestin. Computational and experimental methods were used, 

primarily all-atom molecular dynamics (MD) simulations and site-directed fluorescence 

spectroscopy applied to retinal rod cell arrestin-1 and the dim-light photoreceptor rhodopsin, a 

class A GPCR. Our results add structural details that are not resolved in the crystal structures, 

for example the membrane-embedded C-edge in the arrestin-receptor complex [2] and the 

dynamic distal C-tail of basal arrestin. These findings allow us to propose a molecular 

mechanism for arrestin activation and receptor coupling.

Keywords: arrestin, GPCR, rhodopsin, site-directed fluorescence spectroscopy

Acknowledgements: This work was supported by grants from the Deutsche 

Forschungsgemeinschaft (SO1037/1-2 to M.E.S.), Berlin Institute of Health (Delbrück Fellowship 

BIH_PRO_314 to M.E.S.) and the Instituto de Salud Carlos III, El Fondo Europeo de Desarrollo 

Regional (FEDER) (CP12/03139 and PI15/00460 to J.S.). M.E.S. and J.S. participated in the 

European COST Action CM1207 (GLISTEN).

References:
[1] Kang, Y.; et al. Nature 2015, 523, 561-7.
[2] Lally, C.C.M.; Bauer, B.; Selent, J.; Sommer, M.E. Nature Communications 2017, 8, 14258.

Jana Selent 

IMIM - Universitat Pompeu Fabra
Group on Biomedical Informatics (GRIB)
Barcelona, Spain
jana.selent@upf.edu

P L A N E R Y  S E S S I O N  I V

Strategies to Treat CNS Disorders Targeting G Protein-Coupled Receptors



20 21

Martha E. Sommer

Charité Medical University
Institute of Medical Physics and Biophysics
Berlin, Germany
martha.sommer@charite.de

P L A N E R Y  S E S S I O N  I V

Dynamics of Arrestin – GPCR Interactions
 

1 1 1 2
Martha E. Sommer , Ciara C.M. Lally , Brian Bauer , Jana Selent

1
Institute of Medical Physics and Biophysics, Charité Medical University, Berlin, Germany
2
Group on Biomedical Informatics (GRIB), IMIM - Pompeu Fabra University, Barcelona, 

Spain

G protein-coupled receptor (GPCR) signalling is regulated by the protein arrestin. During 

formation of the arrestin-receptor complex, arrestin first interacts with the phosphorylated 

receptor C-terminus in a pre-complex, which activates arrestin for formation of the high-affinity 

complex. Crystal structures of both activated GPCRs and pre-activated arrestins have been 

available for some years, including the landmark arrestin-receptor fusion complex [1]. Despite 

these structures, many questions regarding how arrestin recognizes and binds an active, 

phosphorylated GPCR remain. Here we describe the functional significance of two structural 

elements of arrestin with regard to pre-complex formation, namely the C-edge membrane 

anchor and the distal C-tail of arrestin. Computational and experimental methods were used, 

primarily all-atom molecular dynamics (MD) simulations and site-directed fluorescence 

spectroscopy applied to retinal rod cell arrestin-1 and the dim-light photoreceptor rhodopsin, a 

class A GPCR. Our results add structural details that are not resolved in the crystal structures, 

for example the membrane-embedded C-edge in the arrestin-receptor complex [2] and the 

dynamic distal C-tail of basal arrestin. These findings allow us to propose a molecular 

mechanism for arrestin activation and receptor coupling.

Keywords: arrestin, GPCR, rhodopsin, site-directed fluorescence spectroscopy

Acknowledgements: This work was supported by grants from the Deutsche 

Forschungsgemeinschaft (SO1037/1-2 to M.E.S.), Berlin Institute of Health (Delbrück Fellowship 

BIH_PRO_314 to M.E.S.) and the Instituto de Salud Carlos III, El Fondo Europeo de Desarrollo 

Regional (FEDER) (CP12/03139 and PI15/00460 to J.S.). M.E.S. and J.S. participated in the 

European COST Action CM1207 (GLISTEN).

References:
[1] Kang, Y.; et al. Nature 2015, 523, 561-7.
[2] Lally, C.C.M.; Bauer, B.; Selent, J.; Sommer, M.E. Nature Communications 2017, 8, 14258.

Jana Selent 

IMIM - Universitat Pompeu Fabra
Group on Biomedical Informatics (GRIB)
Barcelona, Spain
jana.selent@upf.edu

P L A N E R Y  S E S S I O N  I V

Strategies to Treat CNS Disorders Targeting G Protein-Coupled Receptors



22 23

Bes�m Öğretmen 

Med�cal Un�vers�ty of South Carol�na
Department of B�ochem�stry and Molecular B�ology
Charleston SC, USA
ogretmen@musc.edu

P L A N E R Y  S E S S I O N  V

Sph�ngol�p�d Metabol�sm �n Cancer S�gnal�ng and Therapy

Bes�m Ogretmen

Department of B�ochem�stry and Molecular B�ology, and Holl�ngs Cancer Center, 86
Jonathan Lucas Street, Med�cal Un�vers�ty of South Carol�na, Charleston SC 29425, USA

B�oact�ve sph�ngol�p�ds, �nclud�ng ceram�de and sph�ngos�ne 1-phosphate (S1P) play 

oppos�ng roles �n the regulat�on of cancer cell death versus surv�val, respect�vely. Ceram�de 

stress med�ates cancer cell death v�a var�ous mechan�sms, �nvolv�ng �nduct�on of necroptos�s, 

as well as apoptos�s and/or m�tophagy. Generat�on of S1P by sph�ngos�ne k�nases (SphK1 

and SphK2) med�ates tumor growth/prol�ferat�on v�a G-prote�n-coupled S1P receptor (S1PR)-

dependent or receptor-�ndependent s�gnal�ng. Recent find�ngs prov�de mechan�st�c deta�ls for 

the roles of sph�ngol�p�ds and the�r downstream targets �n the regulat�on of tumor growth, 

response to chemo/rad�otherapy, and metastas�s us�ng �nnovat�ve molecular, genet�c and 

pharmacolog�c tools to target sph�ngol�p�d-s�gnal�ng nodes �n cancer cells. Recently, FDA 

approved the use of sph�ngol�p�d analogue drug FTY720 (F�ngol�mod, Novart�s) for the 

treatment of pat�ents w�th refractory mult�ple scleros�s (MS). For ant�-MS act�v�ty, �t �s known 

that FTY720 needs to be phosphorylated by SphK2 to block �mmune cell egress, lead�ng to 

�mmune suppress�on. Our structurefunct�on-based stud�es, us�ng NMR and molecular 

model�ng prov�de exc�t�ng opportun�t�es to develop mechan�sm-based ant�-cancer therapeut�c 

strateg�es to restore ant�-prol�ferat�ve ceram�de s�gnal�ng. For example, our recent and 

unpubl�shed data demonstrate that FTY720 �nduces necroptos�s by ceram�de s�gnal�ng, 

med�ated by cancer cell membrane d�srupt�on through large novel prote�n-l�p�d 

complexes/platforms, as we refer to them as “ceram�dosomes”. Our data suggest that 

ceram�dosomes �nduce a novel form of necroptos�s select�vely �n var�ous human cancers, 

�nclud�ng lung tumors. Th�s cell death mechan�sm �nvolves rap�d membrane traffick�ng of 

ceram�de-prote�n complexes, form�ng membrane blebb�ng and large membrane �ntrus�ons, 

lead�ng to osmot�c pressure and explos�on of cancer cells �n s�tu and �n v�vo. Th�s cellular 

stress st�mul� for the format�on of ceram�dosomes �s med�ated by a pro-drug form of FTY720, 

wh�ch does not requ�re phosphorylat�on, and �t �s �ndependent of �mmune suppress�on act�v�ty 

of FTY720. Potent�al phys�olog�cal roles of these h�ghly regulated and structured membrane 

platforms (ceram�dosomes) other than cancer cell death �nduct�on w�ll also be d�scussed.
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Symb�ot�c bacter�a, called rh�zob�a, �nteract w�th roots of legume plants and ult�mately 
generate new organs, root 'nodules', �n wh�ch they convert abundant but b�olog�cally 
unava�lable atmospher�c n�trogen �nto ammon�a. W�th�n �nfected cells of root nodules, rh�zob�a 
are enclosed by a plant-der�ved membrane and ex�st as organell-l�ke structures termed 
symb�osomes. Symb�ot�c n�trogen fixat�on (SNF) pumps around 40 m�ll�on tons of n�trogen to 
the agricultural systems every year in a natural and sustainable way. Transport proteins 
involved in the exchange of nutrients between rhizobia and root nodule cells may be crucial for 
SNF. We have isolated mutants for 20 putative symbiotic transporters in Medicago truncatula. 
Among them, we have functionally characterized a nodule-specific transporter capable of 
citrate efflux induced by ferric iron. Rhizobia have to receive iron from plan for the function in 
the nitrogenase, leghemoglobin, electron transport chain proteins and other ferroproteins. 
Citrate is thought to increase iron solubility for translocation within the nodule and may 
contribute to the stability of iron stored in the symbiosome space, which is an interface 
between the two symbionts. The transporter belongs to the multidrug and toxic compound 
extrusion (MATE) family and is expressed early during the nodule development. The protein is 
located ubiquitously throughout the nodule in the plasma membranes of infected and non-
infected cells. It also resides in the symbiosome membrane. We demonstrate that the 
transporter is indispensable for SNF and possibly involved in the allocation of ferric iron within 
the nodule. This is the first known citrate transporter allosterically activated by iron.

Keywords: symbiotic nitrogen fixation, Medicago truncatula, transporter, iron, citrate.
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Chronic metabolic overloading of anabolic and catabolic organelles such as the endoplasmic 
reticulum (ER) and mitochondria is a major cause of inflammation in obesity. ER serves as a critical 
metabolic center for protein, lipid and calcium metabolism. ER's vital functions are maintained by a 
conserved, adaptive stress response known as the Unfolded Protein Response (UPR), which 
strives to re-establish homeostasis. Irremediable ER stress, however, can push the UPR to initiate 
pro-inflammatory and pro-apoptotic signaling. UPR activation is seen in all stages of 
atherosclerotic plaque formation and ER stress is causally associated with atherosclerosis. A 
profound interest in therapeutically limiting ER stress in a variety of human diseases has driven the 
discovery of small molecules that can modulate specific UPR signaling arms. These UPR 
modulators can also become tools to understand the distinct contribution of UPR branches to 
atherogenesis. In my studies I utilized a specific inhibitor for Inositol-requiring enzyme-1 (IRE1), a 
dual kinase and endoribonuclease (RNase) in the UPR, to define IRE1's RNA substrates in 
macrophages. Using RNA sequencing, I discovered that IRE1's RNase activity regulates many 
pro-atherogenic and pro-inflammatory genes in macrophages. The outcome of my studies 
provides compelling evidence that IRE1, through its target XBP1, regulates the inflammatory 
response to lipid excess. The data shows that specific inhibitors of IRE1's RNase activity can 
uncouple lipid-induced ER stress from immune response in both mouse and human macrophages 
by blocking mitochondrial reactive oxygen species production and NLRP3 inflammasome 
activation. ...
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atherosclerosis
Acknowledgements: We express our appreciation to Gokhan S. Hotamisligil (Harvard University) for providing 

-/-IRE1  MEFs, Esther Lutgens and Dirk Lievens for technical advice on bone marrow derived macrophages and 
Buket Gültekin for administrative help, and Mojtaba Beyramzadeh for technical assistance with atherosclerosis 
studies. Funding: This work was funded in part by the TUBITAK-BMBF Intensified Cooperation grant – 110S293 (to 
EE and CW) and by an ERC Starting Grant - 336643 (to EE). DAA was supported by an Irvington Postdoctoral 
Fellowship of the Cancer Research Institute. PW is an Investigator of the Howard Hughes Medical Institute. 
References: 
[1] Tufanli O, et.al. PNAS, 2017, 114 (8) E1395-E1404 doi:10.1073/pnas.1621188114

mailto:eerbay@bilkent.edu.tr


26 27

Bala Anı-Akpınar

Sabancı Un�vers�ty
Nanotechnology Research and Appl�cat�on Center
Istanbul, Turkey
an�akp�nar@sabanc�un�v.edu.tr

2016 PhD AWARD

Next-generat�on sequenc�ng and phys�cal mapp�ng of wheat chromosome 5D 
& compar�son w�th �ts w�ld progen�tor

Özlem Tufanlı

Bilkent University
Department of Molecular Biology and Genetics.....
Ankara, Turkey
tufanl�@b�lkent.edu.tr

2017 PhD AWARD

The Role of IRE1 in Metaflammation and Atherosclerosis
 

a,b a,b,f c, g
Ozlem Tufanli , Pelin Telkoparan Akillilar , Diego Acosta-Alvear ,  Begum 

a,b a,b,h a,b a,b c
Kocaturk , Ismail Cimen , Umut I. Onat , Syed M. Hamid , Peter Walter , 

d,e a,b,1
Christian Weber , Ebru Erbay

a Department of Molecular Biology and Genetics, Bilkent University, Ankara, 06800, Turkey
b National Nanotechnology Center, Bilkent University, Ankara, 06800, Turkey

c Howard Hughes Medical Institute and Department of Biochemistry and Biophysics, University of 
California at San Francisco, San Francisco, CA 94143, USA

d Institute for Cardiovascular Prevention, Ludwig Maximilians University Munich, Munich, 80336, Germany
e German Centre for Cardiovascular Research, partner site Munich Heart Alliance, Munich, 80336, Germany

f Department of Medical Biology, Yuksek Ihtisas University, Ankara, 06520, Turkey
g Department of Molecular, Cellular and Developmental Biology, University of California at Santa 

Barbara, Santa Barbara, CA 93106, USA
h Institute for Cardiovascular Prevention, Ludwig Maximilian University Munich, Munich, 80336, Germany

1
To whom correspondence should be addressed: eerbay@bilkent.edu.tr

Chronic metabolic overloading of anabolic and catabolic organelles such as the endoplasmic 
reticulum (ER) and mitochondria is a major cause of inflammation in obesity. ER serves as a critical 
metabolic center for protein, lipid and calcium metabolism. ER's vital functions are maintained by a 
conserved, adaptive stress response known as the Unfolded Protein Response (UPR), which 
strives to re-establish homeostasis. Irremediable ER stress, however, can push the UPR to initiate 
pro-inflammatory and pro-apoptotic signaling. UPR activation is seen in all stages of 
atherosclerotic plaque formation and ER stress is causally associated with atherosclerosis. A 
profound interest in therapeutically limiting ER stress in a variety of human diseases has driven the 
discovery of small molecules that can modulate specific UPR signaling arms. These UPR 
modulators can also become tools to understand the distinct contribution of UPR branches to 
atherogenesis. In my studies I utilized a specific inhibitor for Inositol-requiring enzyme-1 (IRE1), a 
dual kinase and endoribonuclease (RNase) in the UPR, to define IRE1's RNA substrates in 
macrophages. Using RNA sequencing, I discovered that IRE1's RNase activity regulates many 
pro-atherogenic and pro-inflammatory genes in macrophages. The outcome of my studies 
provides compelling evidence that IRE1, through its target XBP1, regulates the inflammatory 
response to lipid excess. The data shows that specific inhibitors of IRE1's RNase activity can 
uncouple lipid-induced ER stress from immune response in both mouse and human macrophages 
by blocking mitochondrial reactive oxygen species production and NLRP3 inflammasome 
activation. ...
Keywords: Endoplasmic reticulum stress, unfolded protein response, metabolic stress, metaflammation, 
atherosclerosis
Acknowledgements: We express our appreciation to Gokhan S. Hotamisligil (Harvard University) for providing 

-/-IRE1  MEFs, Esther Lutgens and Dirk Lievens for technical advice on bone marrow derived macrophages and 
Buket Gültekin for administrative help, and Mojtaba Beyramzadeh for technical assistance with atherosclerosis 
studies. Funding: This work was funded in part by the TUBITAK-BMBF Intensified Cooperation grant – 110S293 (to 
EE and CW) and by an ERC Starting Grant - 336643 (to EE). DAA was supported by an Irvington Postdoctoral 
Fellowship of the Cancer Research Institute. PW is an Investigator of the Howard Hughes Medical Institute. 
References: 
[1] Tufanli O, et.al. PNAS, 2017, 114 (8) E1395-E1404 doi:10.1073/pnas.1621188114

mailto:eerbay@bilkent.edu.tr


28 29

SELECTED SHORT TALKS

Short Talk - 1

Engineering Antigen-Specific Natural Killer Cells Via TCR Gene Transfer:
A Novel Source for Adoptive Immunotherapy

 
1,2 1,2 1,2 1,2

Ayhan Parlar , Cevriye Pamukçu , Didem Ozkazanc , Mertkaya Aras , Carin 
3,4  3,4 1,2 1,2Dahlberg ,Michael Chrobok , Pegah Zahedimaram , Lolai Ikromzoda , Ece 

1,2 3,4 2 3,4*Canan Sayitoglu , Evren Alici , Batu Erman , Adil Doganay Duru  and Tolga 
1*Sutlu

1 Nanotechnology Research and Application Center, Sabancı University, Istanbul, Turkey.
2 Faculty of Engineering and Natural Sciences, Sabanci University, Istanbul, Turkey

3 
NSU Cell Therapy Institute, Nova Southeastern University, Fort Lauderdale, FL, USA
4 
Center for Hematology and Regenerative Medicine, Karolinska University Hospital 

Huddinge, Karolinska Institutet, Stockholm, Sweden.
Corresponding Author:  *Equal contributiontolgasutlu@sabanciuniv.edu

T cell receptor (TCR) gene therapy is utilized to supply large numbers of antigen-specific T 

cells generated by delivery of genes for a TCR in order to redirect cytotoxic activity towards 

selected epitopes of tumor antigens. Due to the heterodimeric structure of the TCR molecule, 

α and β chains introduced by gene delivery have a risk of mispairing with the endogenously 

expressed complementary β and α chains. This may give rise to TCRs of unpredictable 

specificity and cause iatrogenic autoimmunity. Despite the promise of TCR gene therapy, the 

mispairing problem constitutes a bottleneck in the development of effective and safe 

therapies. Here, we propose to use Natural Killer (NK) cells for TCR gene therapy, aiming to 

selectively target MHC-restricted epitopes of tumor-associated antigens. We show that the 

lentiviral delivery of TCR α/β genes into NK cells along with CD3 δ, γ, ε chains, but not 

necessarily CD3ζ, enables the surface expression of functional TCR complexes specific to a 

tyrosinase epitope (Tyr ) in complex with HLA-A2. These cells efficiently detect the 368-379  

antigenic epitope presented by MHC-I and robustly kill target cells. This study underlines the 

value of NK cells as a resource that has similar cytotoxic capacity with T cells but present 

themselves unburdened from endogenous TCR expression. Our strategy does not only have 

the potential to open up a whole new chapter in the field of cancer immunotherapy but also 

provides a final and definitive solution for the mispairing problem observed in TCR gene 

therapy.

Keywords: T cell receptor, TCR gene therapy, Natural Killer cells, lentiviral vectors
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Mechanisms that regulate TGF-beta receptor I/II (TßRI/II) trafficking to primary cilia 

membrane for mediating signal transduction remain unknown. Here, we show that ceramide 

synthase 4 (CerS4) generated ceramide, bioactive sphingolipid, stabilized Smad7-TßRI 

association, which then inhibited the trafficking of TßRI/II to primary cilia membrane. 

Expression of a mutant TßRI, which is resistant to Smad7 binding/inhibition, restored receptor 

signaling to increase migration in response to CerS4/ceramide induction. Genetic or 

molecular alterations of CerS4 abundance prevented Smad7-TßRI inhibitory complex, and 

increased association between Arl6 transporter and TßRI via novel cilia targeting signal (31-

ATALQ-35). Mutation of the cilia targeting signal abolished the trafficking of the receptor to the 

cilia membrane in response to CerS4 knockdown in various cell types. Localization of TßRI/II 

to primary cilia activated sonic hedgehog (Shh) receptor smoothened (Smo), inducing 

migration/invasion and liver metastasis both in wild type and CerS4-/- knockout mice in 

response to endogenous CerS4/ceramide knockdown in 4T1 mammary cancer cells, injected 

in the mammary pads. Smad7 overexpression or primary cilia inhibition by shRNA-mediated 

knockdown of intraflagella transport protein 88 (IFT88) prevented TßRI-Smo crosstalk and 

attenuated liver metastasis of mammary cancer cells stably transfected with shRNA against 

CerS4/ceramide. Overall, these data define a key mechanism for the regulation of TßRI/II 

targeting selectively at the primary cilia membrane by CerS4/ceramide-Smad7 inhibitory 

complex to control Shh-mediated cell migration and invasion without affecting canonical TGF-

ß signaling.
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Faithful chromosome segregation in budding yeast requires not only the bipolar attachment of 

the spindle microtubules to kinetochores but also the correct positioning of the mitotic spindle 

along the mother to daughter cell polarity axis. Therefore, in addition to the well-established 

Spindle Assembly Checkpoint, a second checkpoint called the Spindle Position Checkpoint 

(SPOC) exists in budding yeast to ensure mother to daughter spindle orientation before 

mitotic exit. SPOC prevents mitotic exit through inhibition of the mitotic exit network (MEN, a 

GTPase driven signaling cascade essential for mitotic exit and cytokinesis) when the 

anaphase spindle is misaligned. The central player of SPOC is the GTPase activating protein 

complex Bfa1-Bub2. Activity of Bfa1-Bub2 relies on phosphorylation of Bfa1 by a highly 

polarized cortical kinase Kin4. Overexpression of KIN4 results in a late anaphase cell cycle 

arrest mimicking a constitutively active SPOC and hence a persistently inactive MEN. This 

toxicity can be suppressed in the absence of the Kin4 substrate Bfa1 or its partner Bub2. Here, 

we performed a genome wide SGA screening to detect the gene deletions that allow cell 

growth despite KIN4 overexpression.  In addition to the known players of SPOC, we identified 

the components of the SWR1 chromatin-remodeling complex (SWR1-C). Cells lacking 

SWR1-C were able to initiate the SPOC-response upon spindle mis-orientation; however 

upon prolong SPOC arrest they underwent mitotic slippage, which leads to genome instability 

and cell death. Through another genome-wide genetic screen, we further showed that the 

mitotic slippage required Cdc14-early anaphase release pathway, SAGA histone 

acetyltransferase complex and proteasome components. Our data suggests a function for 

SWR1-C in prevention of mitotic exit through regulation of gene expression. 

Keywords: mitotic exit, spindle position checkpoint, SWR1-Chromatin remodeling complex, 
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T-DM1 is an antibody-drug conjugate (ADC) of trastuzumab and an anti-mitotic agent, DM1 

and is used in trastuzumab refractory HER2-positive breast cancers. Although it was shown to 

be more effective than other second-line therapies, disease recurs in 5-6 months following 

drug treatment. Here, we aimed to identify novel mediators of T-DM1 resistance and to re-gain 

drug sensitivity by targeting the identified candidates. We have developed in vitro models of T-

DM1 resistance by continuously treating two HER2-positive breast cancer cell lines, BT474 

and SK-BR-3 with escalating doses of T-DM1 over 8 months and characterized the resistance 

by phenotypic assays. Transcriptomic and proteomic profiling of the parental and resistant 

models were done by RNA sequencing and Reverse Phase Protein Arrays (RPPA), 

respectively. Among the differentially expressed genes in resistance, we have selected 22 

upregulated candidates, based on druggability and performed a targeted siRNA sensitization 

screen. As a result, we identified PLK1, polo-like kinase 1, as one of the mediators of T-DM1 

resistance whose inhibition restored all the drug-induced phenotypes in both acquired and de 

novo resistant models. In vivo combination of T-DM1 with a small-molecule inhibitor of PLK1, 

volasertib, in a xenograft model of resistance completely abrogated tumor growth. 

Mechanistically, T-DM1 sensitization upon PLK1 inhibition with volasertib was initiated by 

spindle assembly checkpoint (SAC)-dependent mitotic arrest, leading to caspase activation, 

followed by DNA damage. Overall, our results provide promising pre-clinical evidence for 

potential testing of T-DM1/volasertib combination in T-DM1 refractory HER2-positive breast 

cancer patients for whom there is currently no treatment available.
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In optogenetics, light is used to control signaling pathways via photosensitive proteins. 

Adoption of new light-sensitive proteins into optogenetics is needed to improve the control and 

observation of cellular events with high temporal precision. Light-sensitive circadian clock 

photoreceptor proteins called Cryptochrome (CRY) proteins are attractive optogenetic tools. 

Drosophila and mammalian molecular circadian clocks are essentially the same; however the 

mammalian CRY proteins are not light sensitive, therefore introduction of Drosophila CRY into 

mammalian cells can render these cells sensitive to light. To develop a molecular tool to 

control endogenous gene expression and protein activity by light in mammalian cells, we 

exploited the light-dependent interaction between Drosophila CRY and Jetlag (JET) proteins. 

We targeted to regulate endogenous transcriptional and enzymatic acitivies. Different 

proteins, which normally function by homodimerization, were expressed fused to CRY or JET 

after truncating their dimerization domains. In the first model, truncated Retinoid X Receptor 

(RxR) protein was fused to CRY and JET, and then light was used to transactive p21 gene, 

which is a target of RxR.  In the second model, (dimerization domain) truncated IRE1alpha 

protein was fused to CRY and JET, and then light was used to regulate IRE1alpha 

dimerization/enzymatic activity. Following light treatment, CRY and JET-driven dimerization 

of IRE1alpha proteins modulated IRE1alpha enzymatic activity which was observed by 

unconventional splicing of Xbp1 mRNA. We showed that Drosophila CRY is good candidate 

as an optogenetic tool. This system offers an alternative to classical gene regulation systems 

and may find large application for research and biotechnological purposes.

Keywords: Optogenetics, Circadian clock, Cryptochrome, Jetlag.
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Methods to enrich and shotgun sequence ancient DNA have markedly accelerated 

archaeogenomics in the past years, shedding new light on human demographic history. A 

synthesis of recent results from our laboratory and published archaeogenomic data indicate 

that at the start of the Holocene (~12,000 BP), Central Anatolian and possibly Aegean 

populations were part of the same gene pool. These were initially small, relatively isolated 

hunter-gatherer populations, with limited genetic interactions with neighboring Levantine, 

Caucasian and West European groups. These populations eventually adopted sedentary 

lifestyle and developed agriculture: the Neolithic way of life. Through this transition period 

(~12,000-8,000 BP) Anatolian populations became genetically more diverse, a sign of inter-

regional population admixture. In addition, Central Anatolian/Aegean populations were closely 

related to the migrant farmers who spread Neolithic cultures westward into Europe, starting by 

9,000 BP. Throughout the following millennia, Anatolia received major gene flow from the 

Caucasus, and other regions as well. Studying the maternal lineage over time using 

mitochondrial DNA, we observe the same trend of increasing diversity, despite a general 

pattern of regional population continuity, devoid of sharp shifts in gene pool composition. 

Finally, studying Neandertal admixture in present-day Near Eastern populations, we find that 

Neandertal ancestry in the region is slightly lower, but markedly heterogeneous than in other 

Eurasians. Overall, these results highlight the persistent role of migration and admixture in 

Anatolian demographic history. 

Keywords: ancient DNA, demographic history, Anatolia, Neolithic.
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We have recently shown that regulators of quiescence or cell cycle arrest could be targeted to 
modulate cardiomyocyte renewal and stem cell pool [1, 2, 3, 4]. Intriguingly, Meis1, which 
belongs to TALE-type class of homeobox gene family, appeared as one of the key regulators 
of hematopoietic stem cell (HSC) quiescence [2], cardiomyocyte cell cycle arrest [4] and a 
potential therapeutical target. However, small molecule inhibitors of MEIS1 remained 
unknown. This led us to develop inhibitors of MEIS1 that could reactivate HSC proliferation ex 
vivo as well as cardiomyocyte proliferation. To this end, we have established a library of 
relevant homeobox family inhibitors and developed a high-throughput in silico screening 
strategy against MEIS homeodomain protein using the AutoDock Vina and PaDEL-ADV 
platform. We have screened in silico over a million druggable small molecules. In addition, in 
silico analysis allowed us to identify putative MEIS inhibitors (MEISi)* without any predicted 
cytotoxicity and cardiotoxicity as determined by PubChem bioassay analysis and docking into 
hERG1 channel [5,6], respectively. This was followed by in vitro validation of putative MEIS 
inhibitors using MEIS dependent luciferase reporter assays and analysis in the ex vivo 
expansion of HSCs and neonatal cardiomyocytes. We have shown that small molecules that 

low +
we named MEISi-1 and MEISi-2 induce murine (LSKCD34 cells) and human (CD34 , 

+ hi
CD133 , ALDH  cells) HSC expansion. In addition, MEIS inhibitors induce cell cycle entry of 
cardiomyocytes in vitro and in vivo as assessed by immunostaining of Ph3+ TnnT+ 
cardiomyocytes. Inhibition of MEIS results in downregulation of MEIS target gene expression 
and cylin dependent kinase inhibitors. Besides, MEIS inhibitors upregulate expression of key 
S-phase transition and homology directed repair genes (XRCC2, Mcm2, Mre11a, and PCNA). 
These studies warrant identification of MEIS inhibitors as potential therapeutics to be utilized 
in regenerative cardiology and HSC expansion post gene editing. 
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The temporal proteome studies aim to evaluate changes in the proteome and 
phosphoproteome when there is a delay in freezing tissues following tumor excision. Cold 
ischemia corresponds to the delay time to freezing post-excision. Recently, Carr and his 
colleagues have shown that ischemia does not affect the global proteome, but the 
phosphoproteome shows 10% change during ischemia. In this work, we use this published 
phosphoproteomic dataset derived from tumors of four ovarian cancer patients where the 
samples are frozen without any delay and with a delay of 5, 30 and 60 minutes [1]. We first 
analyzed the post-excision phosphorylation changes across different patients and showed 
that the ischemic effect is very heterogeneous at phosphoproteomic level. Then, we 
reconstructed patient-specific network models by inferring the confidence weighted 
interactome and phosphoproteome. For this purpose, we use the Omics Integrator software 
which solves the prize-collecting Steiner forest (PCSF) problem [2]. On the one hand, it tries to 
include as many of the proteomic hits as possible; on the other hand, it tries to keep the 
network small by avoiding using unreliable protein-protein interactions. Using these networks 
we are able to track enriched biological processes across time points. For example, many 
biological processes are significantly enriched in any tumors; i.e. apoptosis, cellular response 
to stress. We are also able to extract the biological processes that are significantly enriched at 
any time point and in any tumor. Next, we aligned the reconstructed patient-specific networks 
and identified common and unique pathways across these patients as well as important 
subnetworks. We also compared these networks based on the functional enrichments to 
identify the biological processes and pathways that play role in different patients. The results of 
this study provide us information about the ischemic pathways and proteins besides the 
cancer related pathways. Because in many studies including TCGA the excision time is not 
known, the benchmark ischemic pathways and proteins will make us be able to distinguish 
cancer-related pathways and ischemic artefacts.
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We have recently shown that regulators of quiescence or cell cycle arrest could be targeted to 
modulate cardiomyocyte renewal and stem cell pool [1, 2, 3, 4]. Intriguingly, Meis1, which 
belongs to TALE-type class of homeobox gene family, appeared as one of the key regulators 
of hematopoietic stem cell (HSC) quiescence [2], cardiomyocyte cell cycle arrest [4] and a 
potential therapeutical target. However, small molecule inhibitors of MEIS1 remained 
unknown. This led us to develop inhibitors of MEIS1 that could reactivate HSC proliferation ex 
vivo as well as cardiomyocyte proliferation. To this end, we have established a library of 
relevant homeobox family inhibitors and developed a high-throughput in silico screening 
strategy against MEIS homeodomain protein using the AutoDock Vina and PaDEL-ADV 
platform. We have screened in silico over a million druggable small molecules. In addition, in 
silico analysis allowed us to identify putative MEIS inhibitors (MEISi)* without any predicted 
cytotoxicity and cardiotoxicity as determined by PubChem bioassay analysis and docking into 
hERG1 channel [5,6], respectively. This was followed by in vitro validation of putative MEIS 
inhibitors using MEIS dependent luciferase reporter assays and analysis in the ex vivo 
expansion of HSCs and neonatal cardiomyocytes. We have shown that small molecules that 

low +
we named MEISi-1 and MEISi-2 induce murine (LSKCD34 cells) and human (CD34 , 

+ hi
CD133 , ALDH  cells) HSC expansion. In addition, MEIS inhibitors induce cell cycle entry of 
cardiomyocytes in vitro and in vivo as assessed by immunostaining of Ph3+ TnnT+ 
cardiomyocytes. Inhibition of MEIS results in downregulation of MEIS target gene expression 
and cylin dependent kinase inhibitors. Besides, MEIS inhibitors upregulate expression of key 
S-phase transition and homology directed repair genes (XRCC2, Mcm2, Mre11a, and PCNA). 
These studies warrant identification of MEIS inhibitors as potential therapeutics to be utilized 
in regenerative cardiology and HSC expansion post gene editing. 
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The temporal proteome studies aim to evaluate changes in the proteome and 
phosphoproteome when there is a delay in freezing tissues following tumor excision. Cold 
ischemia corresponds to the delay time to freezing post-excision. Recently, Carr and his 
colleagues have shown that ischemia does not affect the global proteome, but the 
phosphoproteome shows 10% change during ischemia. In this work, we use this published 
phosphoproteomic dataset derived from tumors of four ovarian cancer patients where the 
samples are frozen without any delay and with a delay of 5, 30 and 60 minutes [1]. We first 
analyzed the post-excision phosphorylation changes across different patients and showed 
that the ischemic effect is very heterogeneous at phosphoproteomic level. Then, we 
reconstructed patient-specific network models by inferring the confidence weighted 
interactome and phosphoproteome. For this purpose, we use the Omics Integrator software 
which solves the prize-collecting Steiner forest (PCSF) problem [2]. On the one hand, it tries to 
include as many of the proteomic hits as possible; on the other hand, it tries to keep the 
network small by avoiding using unreliable protein-protein interactions. Using these networks 
we are able to track enriched biological processes across time points. For example, many 
biological processes are significantly enriched in any tumors; i.e. apoptosis, cellular response 
to stress. We are also able to extract the biological processes that are significantly enriched at 
any time point and in any tumor. Next, we aligned the reconstructed patient-specific networks 
and identified common and unique pathways across these patients as well as important 
subnetworks. We also compared these networks based on the functional enrichments to 
identify the biological processes and pathways that play role in different patients. The results of 
this study provide us information about the ischemic pathways and proteins besides the 
cancer related pathways. Because in many studies including TCGA the excision time is not 
known, the benchmark ischemic pathways and proteins will make us be able to distinguish 
cancer-related pathways and ischemic artefacts.
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Erα, a member of the class-I nuclear receptor super family of transcription factors, localizes 

mainly to the nucleus and interacts with DNA regulatory to regulate gene transcription. It has 

also been shown that a small pool of endogenous ERα localizes to the plasma membrane in 

various target cells and rapidly activates signaling cascades. Recent studies suggest that ERα 

is palmitoylated that might drive ERα membrane localization. In this study, we utilized 
C447A wt

palmitoylation-defective mutant ERα (ERα )-expressing and wild type ERα (ERα )-

expressing MDA-MB-468 breast cancer cells to understand the role of ERα palmitoylation. 

Substitution of ERα palmitoylation site abrogated ERα membrane localization and estrogen-

dependent phosphorylation of ERK1/2 in MDA-MB-468 cells. In addition, the mutation blocked 

estrogen-induced ERα phosphorylation at serine-118. To determine whether ERα 

palmitoylation and extranuclear ERα signaling affect ERα-mediated transcription, we 

examined the activation of several E2-dependent ERα target genes in our cell 

lines.Furthermore, when ERα was induced to express in MDA-MB-468 cells, E2 treatment led 
wtto growth inhibition, in ERα -expressing MDA-MB-468 cell line. In contrast, E2 treatment had 

C447Ano effect on growth, cell cycle distribution in ERα -expressing MDA-MB-468 cell lines. Our 

data strongly support that ERα palmitoylation and membrane localization are essential for 

triggering cellular kinase pathways that constitute the intact function of ERα in breast cancer 

cells.

Keywords: Estrogen receptor, post-translational modifications, palmitoylation, breast cancer
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Hydatidiform mole (HM), a gestational trophoblastic disease, can be explained as a 

pregnancy with no or improper embryo development and abnormal trophoblast proliferation. 

NLRP7, a member of NOD Like receptor family, which takes part in innate immunity, was 

identified as the first causative gene of recurrent HM. Very little is known about the function of 

NLRP7 in inflammation whereas its mechanistic contribution in HM formation is still unknown. 

To elucidate NLRP7's function in HM, we generated Induced Pluripotent Stem cells from a 

patient who carries a heterozygous NLRP7 and NLRP2 deletion (NLRP7+2Δ). This strategy 

allows us to overcome the ethical considerations on working with human embryonic tissue and 

primary trophoblast cells and thus we also circumvent the inability to perform mouse 

experiments since rodents lack NLRP7. Patient's primary fibroblast cells were successfully 

converted to IPS cells using non-integrating episomal strategy and IPSCs were differentiated 

to trophoblast cells upon BMP-4 exposure together with inhibitors of ACTIVIN and FGF2 

pathways. We demonstrated that under BMP-4 conditions, cells begin to express several 

trophoblast markers; CDX2, CGB, HLA-G, PGF whereas they lose expression of pluripotency 

markers; POU5F1 and NANOG. IPSCs derived from NLRP7+2Δ have a tendency to 

differentiate faster and more into trophoblast cells compared to wild type cells, which is 

possibly the root of HM. This idea is further supported by recovery experiments showing that 

introduction of NLRP7 decelerates this differentiation process. In conclusion, NLRP7 appears 

to have a critical contribution in trophoblast differentiation during early embryo development 

and is an essential regulator of primate embryogenesis. These results will also provide new 

insights for the non-immunological roles of NLRPs.

Keywords: NLRP7, HM, IPSC disease modelling, trophoblast differentiation.
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Ochratoxin A (OTA) is a mycotoxin produced by Aspergillus and Penicillium genera of fungi 

and contaminates food of humans and animals. OTA deregulates various signalling pathways 

in different cell types. Previous studies have demonstrated that OTA causes oxidative stress 

along with increased protein oxidation in proximal tubular epithelial cells. However, there is no 

study examining the fate of proteins damaged by OTA to this point. İn this study, we show that 

autophagy and ubiquitin-proteasome system (UPS) are activated via OTA-generated 

oxidative stress and protein oxidation. So far, we observed an increase in autophagic activity 

as an early response and a decrease upon further treatment with OTA in HK-2 cells. OTA 

exposure caused more cellular death in WT Mouse Embryonic Fibroblasts (MEF) than 
-/-autophagy blocked, Atg5  MEFs suggesting that autophagy might have a pro-death effect on 

OTA-induced cytotoxicity. Furthermore, we observed that prolonged OTA exposure 

decreased ubiquitinated protein levels implicating an increased proteasomal activity. 

Moreover, we confirmed increased chymotrypsin-, caspase- and trypsin-like proteolytic 

activities in 26S proteasome upon OTA exposure in a time-dependent manner. Additionally, 

we were able to show that the levels of the endogenous and ubiquitinated-exogenous 

proteins, which are the substrate of the 26S proteasome, decreased upon OTA exposure. In 

this study, we could demonstrate that OTA sequentially activates two major proteolytic 

pathways autophagy and UPS. Autophagy and UPS may be further regulating important 

signalling pathways like PI3K/Akt and MAPK/Erk1-2 pathways, which are known to be 

involved in OTA toxicity and carcinogenicity. In the following experiments, we are planning to 

further analyse the effects of OTA on the dynamics of autophagy and UPS and also determine 

their roles in OTA-induced toxicity and carcinogenicity.
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FOXO proteins are a conserved family of transcription factors and loss of FOXO proteins are 

linked to cancer, neurodegenerative and metabolic diseases. Insulin/IGF signaling (IIS) 

pathway activates the Akt1/2 kinase to phosphorylate FOXO, creating binding sites for 14-3-3 

proteins that keep FOXO cytoplasmic. FOXO proteins were first identified as the downstream 

target of IIS pathway in C. elegans, which has a single FOXO, DAF-16 with high homology to 

human FOXO3a. During fed conditions, C. elegans IIS keeps DAF-16 cytoplasmic. Under 

starvation conditions, IIS is off, and DAF-16 enters to the nucleus to regulate gene expression. 

We found that in the intestine of fed C. elegans, DAF-16 localizes to a subset of RAB-5-

positive early endosomes. They are lost in rab-5(RNAi) animals and significantly expanded in 

tbc-2 mutants which show increased RAB-5 activity. Starvation reduces DAF-16 endosome 

localization, and DAF-16 is mainly nuclear, following re-feeding results in relocalization of 

DAF-16 onto endosomes. Furthermore, loss of pten, a negative regulator of IIS, increases the 

number of animals with DAF-16 endosomes, while knockdown of the 14-3-3 protein, FTT-2, 

reduces. Furthermore, we found that FTT-2 colocalizes with DAF-16 on endosomes. These 

findings suggest that the endosomal pool of DAF-16 is phosphorylated and regulated by IIS 

pathway. We discovered that pFOXO1/3a colocalizes with activated and wild type Rab5 on 

endosomes in HEK293 cells insulin dependent manner, suggesting a conserved mechanism. 

We hypothesize that IIS pathway regulates FOXO proteins on endosomes where it can be 

released if needed or degraded via selective autophagy as our data shows that LC3/Atg8 

engulfs DAF-16 endosomes and knockdown of LC3/Atg-8 increased the number of animals 

with DAF-16 endosomes. Here we are proposing a new mechanism of FOXO regulation. We 

believe this project will provide new insights into the regulation of FOXO proteins and open 

new avenues for drug development to regulate FOXO in diseases.
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MicroRNAs (miRNAs) are small, evolutionary conserved and single-stranded RNAs 

(ssRNAs) of 19–25 nucleotides in length that are involved in diverse biological functions 

through the repression of target genes. As important gene regulatory elements, miRNAs have 

expanded therapeutic opportunities as oligonucleotides, however, efficient miRNA delivery 

strategies need to be developed. In order to achieve an effective miRNA delivery vehicle, we 

designed and modified SPION (Super Paramagnetic Iron Oxide Nanoparticle)-based 

functionalized, theranostic, innovative RNA-loading nanoparticles to carry miRNAs into 

specific breast cancer cells. Her2 antibody were conjugated on the nanoparticles to 

specifically target HER2 overexpressing breast cancer cell lines, SKBR3 and MDA-MB-453 in 

vitro and in vivo.  Upon internalization of these nanoparticles, we utilized QPCR experiment 

and observed significant increase in miRNA level and decrease in MIR376B target mRNA 

levels which demonstrate successful miRNA transfection into cells. We also confirmed miRNA 

targeting success through evaluation of target protein level. In addition, we showed that 

nanoparticles did not have any cytotoxic effect in vitro and in vivo. Furthermore, we also 

observed MIR376B loaded nanoparticles were sensitized specifically targeted breast cancer 

cells against cisplatin treatment. In conclusion, we developed non-toxic, bio-compatible 

SPION-based nanoparticles to transfect miRNAs into cancer cells by surface receptor 

targeted manner.
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Reprogramming of somatic human cells to induced pluripotent stem cell (iPSC) and modifying 
human genome by using CRISPR/Cas9 system have opened a new era for exploring disease 
mechanisms and developing personalized cellular therapy approaches. In this study, we 
aimed to investigate long QT syndrome (LQTS) disease phenotype in vitro by generating 
iPSCs derived from patients and correcting the disease causing mutations by CRISPR/Cas9 
system. LQTS Type-1 patients were first sequenced and mutations in the potassium channel 
protein coding KCNQ1 gene were determined. Venous blood from patients and from their 
healthy family members were reprogrammed by Sendai virus carrying OCT3/4, SOX2 and 
KLF4 pluripotency genes. iPSC colonies were characterized by alkaline phosphatase activity, 
mRNA expression and immunocytochemical staining of pluripotency proteins Oct-4, Sox2, 
Tra1-60 and SSEA-4. IPSCs showed normal chromosomal number and structure by 
karyotype analysis. Next, CRISPR/Cas9 genome editing tools were designed to correct 
disease causing single nucleotide mutation in the LQTS patient-derived iPSC. For genome 
editing, the vector containing the guide RNA, Cas9 enzyme, GFP gene and oligo DNA carrying 
correct sequence were co-transfected to iPSCs by electroporation. GFP expressing iPSCs 
were single-cell sorted by FACS and cultured individually. From 476 iPSC colonies that were 
screened for diagnostic KpnI restriction enzyme digestion and Sanger sequence analysis 
revealed CRISPR/Cas9 genome editing in 26 colonies with a 5.5% efficiency. From these 26 
edited iPSC colonies, 16 colonies were corrected by homologous recombination to healthy 
allele, while 10 colonies showed non-homologous end joining and various ins/dels. ...
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Exploring the Allometric Scaling Rules in Relation to the Average Protein 

Lengths and the Use of Implementing the Information Theoretic Approaches
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Information that is encoded in the DNA is transmitted by the protein translation machinery, to 

end up in proteins that serve as structural and functional elements of the cell and the body.  We 

have applied information theoretic approach for equalizing the DNA (genome) size (C-value) 

and the protein length by considering the building blocks' (nucleotides' or the amino acids') 

variation as the source of information and through introducing a protein length dependent 

variable in the calculations for the protein, wherein the protein length is measured as the 

number of amino acids.  This could be termed as deriving a protein length dependent scaling 

factor for relating the average protein sizes with the respective C-values of the organisms, 

except that information theoretic approach was implemented as well.  We would like to 

explore the possible relation of this approach to combine it with the allometric scaling rules' 

studies of e.g. the cell size, number, and body mass, and the metabolic rate.  Until now, 

proteins' relation with those has been under focus mainly in terms of the parameters like the 

mutation, expression or protein turnover rates, or abundances.  However, any present or 

possible relation between the genome sizes and the average protein lengths, as we have 

already observed, would be inherently related to the cell or body volumes and the metabolic 

rates but is yet to be elucidated.  On the other hand, implementation of information theory 

would enable (in the long run) considering biases such as the organism-specific codon-

usages during protein synthesis, for instance.

Keywords: Protein length, information theory, allometric scaling, cell size, body mass, metabolic 

rate.
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Molecular Toxicological Effects of Hydrogen Peroxide in Fission Yeast 

(Schizosaccharomyces pombe) With Defective Antisense RNA Mechanism
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Recent data showed that an RNA �nterference control system �n S. pombe was evolved not 

only �n chromat�n and transcr�pt�on level, but also after transcr�pt�on �n the cytoplasm as �n the 

mammal�a. Prel�m�nary data were reported on how RNA �nterference mach�nery funct�ons �n 

dcr1Δ and ago1Δ mutants in early studies. Results from latest articles unraveled the relation 

between RNA interference machinery and many pathological processes, such as cancer, 

diabetes, cellular aging and DNA damage which are known to involve in high level oxidative 

stress damage. Few articles were published on the interrelationship of RNA interference and 

tumorigenesis, protein toxicity, oxidative stress and cell death in order that RNA interference 

data of S. pombe is immature. At the first step of th�s study, surv�val competence of mutant S. 

pombe stra�ns w�th regards to d�fferent components of RNA �nterference mechan�sm (dcr1Δ 

ve ago1Δ) was studied under peroxide stress; and whether defects in RNA interference 

mechanism effect survival competence was analyzed. Secondly, changes in expressional 

levels of stress response regulators (Sty1, Cmk2, Tif211) in oxidative stress conditions were 

analyzed by quantitative PCR. Complementary antisense RNAs for these regulators were 

mapped previously (GEO: GSE54195) by [1].  In this study, Sty1, Cmk2 and Tif211 were 

upregulated in response to peroxide exposure. Given that these proteins can be used as 

general oxidative response markers, changes in expressional levels of these proteins are to 

form a model system which directly reflects the relation between components of S. pombe 

RNA interference mechanism and regulation of oxidative stress response.

Keywords: Schizosaccharomyces pombe, RNA interference, stress response.
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D�arrhoeal d�sease and �ts compl�cat�ons rema�n a major cause of morb�d�ty and mortal�ty �n 

ch�ldren, espec�ally �n develop�ng countr�es. D�arrhoea �s character�zed by an �ncreased 

frequency and volume, and decreased cons�stency of stool. Pathogens vary between 

developed and develop�ng world sett�ngs. Th�s study �nclude 100 sample of d�arreahl �nfected 

ch�ldren less than five years old all samples were cultured on macckonky and blood agar ,then 

ant�b�ot�c sens�t�v�ty was done for all pos�t�ve samples. after that molecular �dent�ficat�on for β-

lactamase ctx-m1 gene was performed for all samples .The results revealed that the d�arrhea 

cases mostly are acute wh�le chron�c d�arrhea are l�ttle. and percentage of pus cells (25)% and 

Entameobah�stol�t�ca (23)%, Mon�l�a  (38)%, Bacter�a(78)%, E.col�(31)%, Enterobacter 

(17)%, Klebs�ella (3)%, Serrat�a (4)%  , Proteus(2)% . 21 sample were hav�ng the gene of  β-

lactamase ctx-M1. 

Keywords: d�arrhea,ch�ldren,ant�b�ot�c sens�t�v�ty,  β-lactamase ctx-M1gene. 
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Inputs from nervous system through sympathetic and parasympathetic neurons are critical to 

regulate heart function. Equally important is the sensory output from heart to brain which was 

described previously at the level of pain and pressure sensation. Even though the motor 

control of autonomic nerves over the myocardium is well-characterized in the literature, the 

role of sensory neurons is largely unknown. To this end, the main aim of this study is to reveal 

the molecular and electrophysiological interaction between cardiomyocyte and innervating 

sensory neurons specific to the heart.  In this study, we have co-cultured neonatal mouse 

cardiomyocyte and cardiac specific neurons isolated from Dorsal Root Ganglion (DRG) or 

Nodose Ganglion (NG) in which sensory neuron cell bodies are located. To purify these 

neurons, we have injected a fluorescent and axonal retrograde neuron stain on the heart. After 

1, 3, 7, and 14 days of injection, by using confocal fluorescent imaging we observed that, the 

retrograde dye was localized to DRG and NG neurons via nerve ending innervating the heart. 

Besides in vivo labeling, electrical interaction in heterogenic co-cultures was also investigated 

using optogenetics tools for controlling and imaging electrical activity of the cells. Our finding 

suggests that there is an electrical coupling between sensory neurons and cardiomyocytes. 

The molecular mechanism behind this interaction is being studied by transcriptome analysis 

and gene expression studies. The findings from this study will shed light into the previously 

unknown cellular and molecular basis of heart and sensory nervous system interaction.

Keywords: Sensory Neurons, Cardiomyocytes, Optogenetics, Live Imaging
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Autophagy, is one of the key biological phenomena that is conserved from yeast to mammals 

under basal conditions whose activation can degrade accumulated proteins as well as 

damaged organelles for maintaining cellular homeostasis. Deregulation of the autophagy 

have been identified as a key mechanism which plays crucial role in pathogenesis and 

progression of several human diseases including cancer. In addition, miRNAs also found to 

associate with cellular transformation and carcinogenesis. According to unbiased screen, we 

found that one of the miRNA families which called MIR376 family is regulating autophagy. 

MIR376B is a member of this family and it was implicated in the regulation of autophagy and 

investigated thoroughly in our lab. As a consequence of these, overexpression of MIR376B in 

breast cancer cell lines has been created and mono clones were evaluated by their 

autophagic capacity. Moreover, we utilized several analyses to characterize their growth 

capacity both in vitro and in vivo nude mice xenograft model. Subsequently, we also checked 

cellular stress related mechanisms in MIR376B stably overexpressed cells. As a result of our 

study, we identified for the first time that MIR376B as a key miRNA which has a role in breast 

cancer tumorigenesis.
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The cancer beg�ns w�th the reprogramm�ng of cellular pathways that control prol�ferat�on, 

surv�val, and metabol�sm. The metabol�c changes �n cancer �s an �ncrease �n glucose uptake, 

aerob�c glycolys�s and lactate product�on rates. Increased glucose metabol�sm makes �t 

d�fficult to treat cancer. Therefore, the identification of molecules play key roles in the 

metabolic pathways is important for cancer therapy. In th�s context, we a�med to �nvest�gate 

the effect of Tw�st1 on glucose metabol�sm of cancer cells. In our study, 293T cells were 

transfected with pcDNA3.1-Twist1 and pcDNA3.1-empty vectors. Total RNA was extracted 

and cDNA l�brary was evaluated. Express�on levels of Tw�st1, GLUT-1-2-3-4-5, Hexok�nase 

2(HK2), P�ruvat K�nase M2(PKM2), Lactate Dehydrogenase alpha(LDHa) and beta-Akt�n 

genes have determ�ned by RT-PCR. PCR products electrophoresed on a  1.8% agarose gel 

and analysed by ImageJ software. Glucose uptake was measured by us�ng commerc�al K�t. 

The expression of Twist1 was increased 2.3-fold in transfected cells. We identified 

upregulation (2-fold increased) of Glut-1 and (1,5-fold increased) Glut-3. No express�on 

change �n the Glut-4 gene was observed, Glut-2 and Glut-5 showed no express�on. 

Express�on of glycolytic enzymes is increased by 1,8 fold in HK2 gene and 1,25 fold in LDHa. 

No expression change was detected in the PKM2 gene. Consequently, we have shown that  

Twist1 upregulates Glut-1 and Glut-3 glucose transporters leads increases glucose uptake 

into the cell. Also induces HK2 expression that initiates glycolysis and upregulates LDHa that 

cause acidosis. In the light of these findings, Twist1 can be evaluated as a metabolic target in 

terms of cancer treatment.
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Dendritic cells (DCs) are antigen-presenting cells and provide a connection between innate 

and adaptive immunity. Tolerogenic DCs express low levels of pro-inflammatory molecules 

such as TNF-α and IL-12 but high levels of inhibitory molecules such as IL-10. Regulatory B 

cells secrete anti-inflammatory cytokines such as IL-10 and TGF-β and suppress effector 

functions of DCs. Helicobacter felis induces two different B cell subgroups: IL-10-producing 
+ - 

IL-10  B cells and TGF-β-producing IL-10 B cells. We investigated the regulatory effect of 

Helicobacter felis-stimulated B (Hf -B) cells on mouse bone marrow-derived DCs (BM-DCs). stim

C57BL/6 mouse bone marrow cells were differentiated into immature DCs using IL-4 and GM-

CSF. Splenic B cells were magnetically isolated and treated with Helicobacter felis sonicate to 
+ - obtain Hf -IL-10 B and Hf -IL-10 B cells. Then, immature BM-DCs were stimulated with stim stim

- + supernatant of IL-10  B or IL-10 B cells followed by LPS treatment. CD86 expression and 

cytokine profile of DCs were determined by flow cytometry and ELISA/qPCR; respectively. 

Helicobacter felis antigens induced DCs to express CD86 and secrete IL-1β, IL-12, TNF-α and 
+ -IL-10. Cytokines secreted from Hf -IL-10 B or Hf -IL-10  B cells induced the expression of stim stim

CD86 on DCs. Also, these DCs expressed and secreted lower levels of TNF-α compared to 
- +

control groups. Strikingly, supernatant of IL-10 B cells, but not IL-10  B cells, led to a significant 

decrease in IL-10 secretion from DCs compared to control groups. In conclusion, our study is 
+ the first investigation that clarifies the role of Hf -IL-10 B cells on the conversion of immature stim

BM-DCs into tolerogenic DCs.
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Vitamin D has numerous roles in physiological actions of a cell such as calcium homeostasis, 

cell proliferation, and cell differentiation of a stem cell to many target tissues. Cholelithiasis 

(gallstones disease) is one of the most prevalent gastrointestinal diseases with a remarkable 

burden on healthcare systems worldwide. Our main objective was to detect the presence of a 

relationship between SNP (Single Nucleotide Polymorphism) in two Vitamin D Receptor 

(VDR) gene polymorphisms; ApaI and TaqI,  and the disease of Cholelithiasis by using 

Amplification refractory mutation system (ARMS-PCR) method. VDR gene polymorphisms 

were studied in 35 female patients diagnosed with Cholelithiasis (mean age 42.17±2.231)  

and 15 gender-matched (mean age 38.27±3.682)  healthy controls examined at General 

Ashty Hospital in Soran District /Erbil Governorate, Iraq. ARMS-PCR was performed with 

germline DNAs of these individuals. The polymorphisms were determined by gel 

electrophoresis. Occurrence of alleles in the diseases group was compared to controls and 

the statistical analysis was done by using GraphPad 7.0 software. AA (homozygot for T 

nucleotide at the polymorphic site) allele in ApaI gene was slightly more frequent in 

Cholelithiasis (51,4%; 18/35)  than in controls (46,7%; 7/15). While Aa (heterozygot for T/C) 

allele was detected in 15 patients (42,9%) and  in 5 (33,3%) controls. aa (homozygot for GG 

nucleotide), on the other hand, was present in 5,7 % in patients and 20% in controls. As for 

TaqI gene alleles, homozygot TT nucleotides (TT), homozygot CC nucleotides (tt) and 

heterozygot genotype (Tt) was found as 6, 10 and 84% in patients, whereas these ratios were 

determined as 0, 26,7 and 73,3 % for the controls (P<0.0001). The mean serum level of 25-

hydroxy vitamin D in case and control groups were 4.44 and 9.88 nmol/L, respectively, and the 

difference was significant (P= 0.0012). The serum concentration of choletserol for patient is 

more significantly (P<0.05) than control. G nucleotide at the polymorpic site of ApaI gene was 

more common in control than patients (p<0.05), suggesting a protective role against the 

development of the disease. For TaqI gene, T nucleotide appears to be slightly more 

commonly found in patients than controls, which may imply that T nucleotide has a role in 

people's predisposition to Cholelithiasis.
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Genet�c/ep�genet�c alterat�ons lead�ng to dysregulated PI3K and MAPK pathways are 

common �n breast cancer. Ind�v�dual target�ng of these pathways has largely been �nsuffic�ent 

due to the ex�stence of cross-talks between these parallel cascades. M�croRNAs (m�RNAs) 

are small non-cod�ng RNAs that negat�vely regulate gene express�on. Here we a�med to 

determ�ne m�RNAs block�ng cell prol�ferat�on and �nvas�on through co-target�ng PI3K and 

MAPK pathways that ult�mately leads to �nh�b�t�on of breast tumor�genes�s. Our approach 

�nvolves the analys�s of m�R-Seq and reverse phase prote�n array (RPPA) data of breast 

cancer pat�ent samples from Cancer Genome Atlas (TCGA). The analys�s resulted �n 

�dent�ficat�on of a m�RNA fam�ly as negat�ve regulator of PI3K/MAPK pathways and also 

pos�t�vely correlates w�th DNA damage and apoptos�s processes. Further screen�ng �n our �n 

v�tro models suggest that a member of th�s fam�ly leads to a cons�stent �nact�vat�on of PI3K and 

MAPK pathways and leads to DNA damage and apoptos�s . Str�k�ngly, the ectop�c express�on 

of th�s cand�date m�RNA also renders our �n v�tro c�splat�n-res�stant breast cancer models 

sens�t�ve towards drug treatment. We are currently work�ng on the �dent�ficat�on of targets of 

our cand�date m�RNA med�at�ng �ts effects on DNA damage and apoptos�s, and test�ng �ts 

contr�but�on to tumor growth and metastas�s �n v�vo. 
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Multiple sclerosis is a chronic inflammatory neurodegenerative disorder and most common 

CNS disorder with unknown etiology. Studies about genetic basis of MS have shown a 

significant relation between SNPs and MS. Last few years, several GWASs have been used 

for predicting the genetic background of this complex disease successfully. Both IL7 and its 

receptor IL7R emerge as candidate genes for MS susceptibility. IL7R gene variations were 

associated with several autoimmune and immunodeficiency diseases previously.364 patients 

and 191 healthy controls attended in this study. -1085 region of the IL7R was amplified by 

appropriate primers. The PCR products were digested by HphI enzyme and genotyping was 

done based on digested PCR product sizes. For statistical analysis, Chi-Square, Fisher Exact 

were used via SPSS 17.0 statistic programme. The genotype distribution of IL7R  -1085 (G/T) 

polymorphism were 81.7, 17.8, and 0.5 % for GG, GT, and TT respectively in the healthy 

subjects and 82.7, 15.9, and 1.4 %, respectively in the MS patients. There was no significant 

association between MS and control groups (p=0.624). Based on the genotype distribution of -

1085 (G/T) polymorphism among MS subtypes and groups of the age of onset, any significant 

association was not found  among them (p = 0.863, and p = 0.707 respectively). The allelic 

frequency of  IL7R  -1085 (G/T) polymorphism for control subjects was found 90.6 and 9.4 % 

for major G and minor T alleles respectively and for MS patients 90.7 and 9.3 % respectively. 

The allelic frequencies were not found  significantly different (p = 0.964). Based on the allelic 

frequencies of IL7R -1085 (G/T) polymorphism among MS subtypes and groups of the age of 

onset, any significant association was not found among  them (p = 0.766, and p = 0.518, 

respectively). All data was shown in Table 2.
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The records of tick-borne diseases are increasing all over the world, including Turkey. 

Hyalomma egyptium is a hard-tick and  the main hosts for adults are Palearctic tortoises of the 

genus Testudo. The distribution of this tick is limited to the distribution of the principal hosts, 

preliminarily T. graeca. It lives in Mediterranean bioregion from the Atlantic coastland of 

Morocco through Northern Africa, Balkan countries, Middle East, and Caucasus and Central 

Asia. This preliminary study we will try to argue the effectiveness of molecular diagnostics of 

viral Crimean-Congo haemorrhagic fever virus (CCHFV) associated with Hyalomma 

aegyptium on spur-thighed tortoises (Testudo graeca) in review form. We examined 25 spur- 

thighed tortoises for the presence of Hyalomma aegyptium ticks in Çorum Province, Middle 

Black Sea Region, Anatolia during 2017 spring activity seasons of tortoises. We collected 100 

ticks in ethanol to identify according to taxonomic keys in laboratory. Recently, it was shown 

that H. aegyptium carries CCHFV in some regions such as southern Turkey and north-

western Syria. PCR which amplifies a partial fragment of the CCHFV small RNA segment can 

be used as a method to test the ticks for probable CCHV infection according to the literature. 

Turkey is a suitable area for the circulation of tick borne pathogens since its location and it has 

diverse tick species in abundance. It is important to determine the biological and 

epidemiological role of H. aegyptium ticks in endemic areas in terms of CCHFV such as 

Çorum in Turkey by using appropriate methods such as PCR.  
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Joubert syndrome (JS) is a rare genetic disorder. JS is defined as a neurodevelopmental 

disorder as developmental abnormalities in cerebellum and brainstem (brainstem) are 

common in patients with JS.  Joubert's syndrome and related cerebellar diseases share the 

many other symptoms that are usually present in other ciliopathies including muscular 

hypotonia, polydactyly retinal dystrophy, oculomotor apraxia (difficulty moving eyes) and 

kidney cysts. 29 genes have been so far identified to cause Joubert syndrome and related 

cerebellar diseases. 29 of these ciliary genes, which encode proteins localized to cilia and/or 

basal body, are needed for cilia functions and/or structures. Cilia are evolutionarily conserved 

antenna like structure located on the surfaces of most eukaryotic cells, containing the cilia 

axoneme consisting of nine doublet microtubules. However, many of these genes are 

presently poorly understood in the context of cilia biogenesis. The current study will identify 

the role of ARMC9, a recently identified Joubert syndrome gene, using C. elegans as the 

primary model system. C. elegans, where cilia are located at the end of long dendrites,  is an 

excellent model system to characterize the role of ciliary genes. Our initial analysis has 

revealed that the candidate gene is localized to cilia and is not required for cilia formation. We 

are in the process of further characterizing the role of this candidate gene and will present the 

initial findings.
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NLRP7 or nucleotide-binding domain and leucine-rich repeat-containing family, pyrin domain-

containing 7 (NLRP7) is a novel pathogen associated molecular pattern recognition receptor, 

which contributes to the activation of proinflammatory caspases by participating in 

inflammasome oligomerization and secretion of pro-inflammatory cytokines such as 

interleukin (IL)-1β and IL-18. It is proposed to have an oncogenic role since its expression 

levels increase in testicular seminoma, endometrial cancer cell lines and tumor samples. 

Besides, NLRP7 has been identified as the first causative gene, mutations in which result in 

recurrent hydatidiform moles, often leading to abortions and stillbirths. Since the mechanisms 

by which NLRP7 participates in tumor development are still unknown, we aim to investigate 

the role of NLRP7 in oncogenesis. For this purpose, we conducted a tumor xenograft 

experiment in nude mice using human endometrial carcinoma cell line (Hec1a) stably 

expressing NLRP7. Our preliminary result indicates that NLRP7 overexpression may 

enhance tumor formation in mice. In addition, we performed immunoprecipitation 

experiments in the Hec1a cells followed by mass spectrometry analysis in order to identify 

possible interaction partners of NLRP7. We normalized the results using intensity based 

absolute quantification (iBAQ) and determined NLRP7-related pathways. Among the 

highlighted protein networks, molecular mechanism of cancer and remodeling of epithelial 

adherens junctions were predominant. The possible interaction partners were determined 

using the Ingenuity Pathway Analysis tool. The interaction between NLRP7 and RalB, one of 

the putative interactors, was verified via co-immunoprecipitation in HEK293 FT cells that 

transiently expresses these two proteins. Establishment of the oncogenic role of NLRP7 in 

endometrial cancer may contribute to future therapeutic endeavors.
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Ochratoxin A (OTA) is one of the most commonly harmful mycotoxins found in foodstuffs. Due 

to widely consumption of these foodstuffs, OTA causes serious health problems, which are 

related to altered molecular mechanisms, such as cell cycle. OTA leads the cell cycle arrest in 

G1, S and G2/M phases in various cell lines. In this study, we aimed to determine the effect of 

OTA on cell viability and the possible changes of G1 phase mediators in HK-2 (Human Kidney-

2) cells, as a target cell of OTA. Followed by cell viability analysis using MTS, OTA mediated 

cell cycle arrest effects were evaluated by Western Blot and RT-PCR analysis in HK-2 cells 

treated with 10 μM and 25 μM doses of OTA for 24 h. We obtained that OTA decreased the cell 

viability depending on the concentration. OTA had inhibitory effect on cell viability as the ratio 

of 16 %, 35 %, 45 % and 60 % in 5 μM, 10 μM, 20 μM, 25 μM doses of OTA, respectively. OTA 

also inhibited Cyclin D1 mRNA expression, as 54 % and 65 %, and Cdk4 protein expression, 

as 36 % and 46 %, in HK-2 cells treated with 10 μM and 25 μM doses of OTA, respectively, 

compared to nontreated condition. In the light of these results, it's been proven that OTA 

mediates to inhibit Cyclin D1 mRNA and Cdk4 protein expressions, which are involved in the 

G1 phase of cell cycle.
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Circadian clock controls 10% of transcriptome, and its disruption is linked to many diseases 

including epithelial cancers such as breast cancer. Other than genetic alterations, epigenetic 

alterations such as abnormal methylation of genetic material also contribute to tumorigenesis. 

The aim of this project is to understand the effect of circadian rhythm disruption on methylation 

profile of BRCA1 gene, which has an important role on breast cancer development. For this 

purpose, 4 different human breast cell lines were generated. Invasive breast cancer cell line 

(MDA-MB-231) were edited using CRISPR method for knocking-out of circadian clock genes 

such as CLOCK, BMAL1, and CRYPTOCHROME 1&2. BRCA1 gene, which has been used 

as a biomarker for both diagnosis and prognosis of breast cancer, were chosen for initial study. 

Genomic DNA isolations were done from all cell lines. Bisulphate modification of genomic 

DNA was applied using a commercial kit. Real-time PCR system was used to amplify two 

different DNA target genes obtained through bisulphate modification and HRM analyses were 

performed to understand the methylation status of amplicons. This is the first study analyzing 

the methylation status of d�fferent human breast cell lines without clock genes. The output of 

this study will reveal the effect of circadian cycle on DNA methylation of BRCA1 gene, which 

can be targeted for therapeutic purposes.

Keywords: Circadian clock, BRCA1 promotor methylation, high-resolution melting (HRM) analysis 
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Prolactin receptors (PRLR) accomplish several different functions with their isoforms in 

vertebrates and their numbers vary among organisms (11 in humans, 4 in mice and two 

isoforms in rats; assigned as Long and Short Forms). Studies in the late 1980s showed that rat 

organs contain at least 9 PRLR mRNA variants with different lengths (from 1.8- 9.7 kb). In this 

study, 3'-UTR(s) of rat SF PRLR mRNA were amplified from rat organs, sequenced and their 3' 

ends were analysed. Rat organs (kidneys and livers) were obtained from 24 week-old male 

and female rats, frozen in liquid nitrogen and stored at -80 °C. Total RNA or mRNAs were 

isolated and cDNAs of SF PRLR were obtained by either standard or 3' RACE PCR. The 

amplification products were sequenced and analysed for structural and functional properties. 

It has been found that  young adult rats have only LF and SF PRLRs in their livers and kidneys. 

Sequence analysis of 3' ends of SF PRLR mRNAs showed that the rat SF PRLR has two 

different 3' UTRs: one is 495  nucleotides long and the other is 6 nucleotides longer in its 3' 

end. The functional analyses of SF PRLR 3'-UTR indicated that there are several potential 

micRNA binding sites, one being of special interest, as it could bind to the 501-nucleotide 

variant but not to the 495-nucleotide. In conclusion, rat SF PRLR mRNA has two different 3' 

ends (3'-UTRs) with a difference of six nucleotides between them and could therefore play an 

important role in the stability and expression of the SF PRLR mRNA.
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Bladder cancer is one of the most common urogenital cancers of Western society. Transitional 
cell carcinoma is a heterogeneous cancer type, which costitudes 90% of all bladder cancers. 
Urothelial cells are continuously in relation with several signal molecules and 
neurotransmitters. One of these, muscarinic acetyl choline receptors, are expressed on both 
urothelial cells and detrusor muscle and play a great role in human bladder physiology. 
Specifically M  and M  type receptors are the most common receptors of bladder. M  receptors 2 3 2

are specially found on umbrella cells on the mucosa layer of bladder and almost up to three 
times more frequent than M  receptors. Some of the recent studies show the importance and 3

role of muscarinic receptors on some types of disease. In this study muscarinic receptor 
expression, namely M  and M  subtypes of muscarinic receptors were analyzed on bladder 2 3

tumor samples. In order to have a strong evidence of M  and M  subtypes in bladder tumors, 2 3

the samples were analyzed both with Western blot technique and with immunohistochemistry. 
Bladder tumor samples, which are collected by transurethral resection of the bladder, are 
homogenized, centrifuged and preserved at -80◦C. Protein component was analyzed via 
Lowry method. p< 0.05 data were accepted as statistically significant. The samples also were 
analyzed by pathologists with immunohistochemistry technique for M  and M  muscarinic 2 3

receptor expression. Data of 45 patients were analyzed. Statistical analyses show that 
patients with pathological T2 stage and with progressed disease during follow-up have 
greater M  receptor value which is statistically significant. There was no relation between M  2 3

muscarinic receptor level and tumor grade/stage or progression rate. These results were not 
dependent by patient age or lower urinary tract symptoms. Progression rate was found higher 
in patients with higher M  muscarinic receptor levels on bladder tissue samples. M  and M  2 2 3

muscarinic receptors not only play a great role on bladder functions but also also may be 
important for bladder cancer pathophysiology though, their role in the development of blader 
cancer has not been defined yet. This current trial may indicate M  receptors to be a potential 2

treatment target for bladder cancer.
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Centriolar satellites are membrane-less granules that localize around the centrosome/cilium 

complex in mammalian cells. Although defects in these structures are associated with 

diseases of the centrosome/cilium complex including ciliopathies and primary microcephaly, 

their function and molecular mechanism of action in cells is poorly understood. Interestingly, 

many centrosome/cilium proteins also localize to satellites and depletion of various satellite 

proteins causes defects in centrosome/cilium-related cellular processes. Therefore, we 

propose that the satellites regulate the structure and the function of the centrosome/cilium 

complex by acting as a dock to modify, assemble, degrade, store and traffic the 

centrosome/cilium proteins. To test our hypothesis, we first applied the BioID proximity 

labeling approach to PCM1, the scaffolding protein and molecular marker of satellites. Our 

results identified proximity partners of PCM1, which include other centrosome/satellite 

proteins including CEP55, CEP131, CEP57, Nesprin-1, CEP162, CEP170, enzymes, 

molecular motors and chaperones, supporting the regulatory role of satellites. To determine 

the cellular functions of satellites, we first focused on its possible role in trafficking 

centrosome/cilium proteins and employed a dimerization-based assay to mislocalize 

satellites in cells. This assay identified satellites as dynamic cellular structures that move 

along the centrosome cilium complex in a kinesin and dynein-dependent manner. Together, 

our results identify centriolar satellites as key regulators of the centrosome/cilium complex.
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Circadian clock is one well conserved genetic program that helps organisms with sustaining 

daily oscillations in gene expression and protein activity in order to keep metabolism and 

physiological events in balance; and its aberrations are generally associated with cancer 

development. In the full-blown cancer, the metastasis, the migration of cancer cells from a 

primary site to distant organs, is the main reason for high mortality rate in cancer patients. In 

metastasis, invasion of basement membrane is a critical step for transformation initiation or 

seeding of micro-metastases. Previous studies generally used fibroblasts from circadian 

clock gene knockout mice for testing cancer-related pathways. As the most of the cancers are 

derived from epithelial cells, fibroblasts were not a good model to study relationship between 

invasion potential and circadian clock genes. Emergence of CRISPR technology enables us 

to knockout many clock genes in epithelial cancers cells. The core circadian clock is 

generated by a Transcription-Translation Feedback Loop composed of Clock, Bmal1, 

Cryptochrome, and Period (the latter two has two and three copies, respectively). In this study, 

we aimed to reveal the effect of core clock genes mutations on invasion potential of cancer 

cells. Mammary epithelial cancer cell line, MDA-MB-231, were used to generate Clock, 

Bmal1, and Cryptochrome knockouts, and these knockouts were subjected to an in vitro 

invasion assay against basement membrane. We found out that different clock genes effect 

the invasion potential differentially. This study may guide us to target clock genes to reduce 

invasion capacity of cancer cells.
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Centriolar satellites are membrane-less granules that localize around the centrosome/cilium 

complex in mammalian cells. Although defects in these structures are associated with 

diseases of the centrosome/cilium complex including ciliopathies and primary microcephaly, 
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proteins causes defects in centrosome/cilium-related cellular processes. Therefore, we 
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Ep�thel�al to mesenchymal trans�t�on(EMT) and mesenchymal to ep�thel�altrans�t�on (MET) are 

very v�tal for proper embryon�c development, as well as be�ng used at d�fferent stages by tumor 

cells dur�ng cancer format�on. Stud�es conducted �n recent years have shown that MET �s not 

only the oppos�te of EMT, but also �sa compl�cated process on �ts own. It �s poss�ble to establ�sh 

the hypothes�s that these data could lead to the establ�shment of newly defined transcr�pt�onal 

networks controll�ng the MET process. Stud�es carr�ed out us�ng the EMT-MET model (NMuMG 

cells) showed that Grhl3 and Hnf4a play an �mportant role �n the express�on of E-cadher�n, as 

well as fort he �n�t�at�on of proper MET.We th�nk �t �s �mportant to character�ze the Grhl3 gene �n 

order to eluc�date the contr�but�on of the Grhl3 gene, wh�ch has a cr�t�cal role �n EMT - MET 

processes. In th�s thes�s we tr�ed to character�ze the Grhl3 promoter reg�on. We first �dent�fied 

the conserved sequences �nthe promoter reg�on of Grhl3. Us�ng luc�ferase reporter assays we 

demonstrated that the TATA box and Sp1 elements on the promoter reg�on were funct�onal and 

gross delet�onsofthe promoter reg�on led us to �dent�fy the m�n�mum requ�red sequence for a 

funct�onal promoter. We next found that Elf3, wh�ch �s related to the Grhl3 promoter reg�on we 

determ�ned by b�o�nformat�c analys�s, act�vated the Grhl3 promoter reg�on 2 fold. Moreover, we 

performed both loss and ga�n of funct�on exper�ments and as a result have �dent�fied Efl3 as a 

regülatör of Grhl3 both �n v�tro and �n v�vo. 
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OTA is a stable mycotoxin produced by several species of Aspergillus and Penicillium fungi, 

which can appear as food contaminants. It is recognized as a strong nephrotoxin pertaining its 

accumulation in proximal tubule cells and initiating cellular damage. OTA exerts its effects on 

cell survival and cell death via the deregulation of mitogen activated protein kinase (MAPK) 

and phosphotidylinositide 3-kinase/Akt (PI3K/Akt) pathways in a dose- and time-dependent 

manner. Our group has shown that the activation of PI3K/Akt by OTA is achieved through 

cMET receptor tyrosine kinase in HK-2 cells. Although, we identified the upstream kinase of 

PI3K/Akt pathway, we knew little about the regulator of MAPK/ERK pathway. MAPKs can be 

regulated through multiple systems and based on our previous findings the most potent 

candidates were GPCRs. In this study, we show that cellular cAMP levels decrease upon OTA 

exposure. This result indicates that OTA exposure can regulate secondary messengers 

through a G-protein which subsequently may have impact on other pathways such as 

MAPK/ERK. To test this hypothesis HK-2 cells were exposed to cholera and pertussis toxins 

along with OTA. It was observed that cholera and pertussis toxins diminish OTA-induced 

MAPK/ERK activation. We also showed that upon OTA exposure β-arrestins starts to localize 

in endosomes indicating the desensitization process of an activated GPCR, yet to be 

identified in HK-2 cells. Our future studies will focus on identification of the GPCR that is 

activated by OTA and the cross-talk between GPCR activation and MAPK activation with the 

help of FRET analysis. 
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The use of peptide mimetics as therapeutics agents has gained a huge interest in the last few 

decades. Currently, 60 peptide drugs are on the drug market and many more are at various 

development stages. Although peptides are very efficient and potential therapeutics, the 

development of these drugs can be severely hindered by their intrinsic properties such as poor 

membrane permeability and proteolytic degradation. To overcome these difficulties, a recent 

technique, peptide stapling, in which two amino acids of an alpha helix are covalently linked to 

increase the helical stability, has been developed. A promising stapling method is the double-

component stabling method, which allows choosing a staple linkage that can add more 

functionality besides inducing helicity. Yet, attaching linkers to the peptide doesn't guarantee 

the helicity. Therefore, prediction tools are strongly needed for selecting optimal and efficient 

linkers. In this project, we focused on developing a computational methodology to predict 

helical propensity of a stapled peptide for a given linker molecule. We employed molecular 

simulations to gather molecular interaction data between linker molecules and the peptide. 

Our findings suggest that solution structures of the linkers and their compatibility with solution 

structures of the peptide is highly crucial for obtaining alpha helical stapled peptides. Our work 

serves as an important proof-of-concept study and good example for future efforts on 

designing novel linkers for peptide stapling. 

Keywords: Peptide therapeutics, Stapled Peptides, Molecular Dynamics Simulations, Molecular 

Modelling

Acknowledgements: This work has been funded by CO-FUNDED Brain Circulation Schem 

Fellowship (Grant Agreement Number:116C019) which was supported by The Scientific and 

Technological Research Council of Turkey (TUBITAK) and cofunded by Marie Curie Actions under 

FP7. We would like to thank to Prof.David Spring and Dr. Moni Gupta from the University of 

Cambridge for providing the information about the linkers that were experimentally tested. 

PT 22

The Val�d�ty of S�ngleplex And Mult�plex Real T�me PCR Detect�on and 

Quant�ficat�on of Waterborne Pathogens from Domest�c to Industr�al Water

1 1
Ousman Baj�nka  and Guven Ozdem�r

1
 General and Industr�al M�crob�ology, Ege Un�vers�ty, Izm�r Turkey.

Correspond�ng Author: baj�nkaousman@gma�l.com

Isolat�on, detect�on and quant�ficat�on of pathogen�c DNA are the novel approach when �t 

comes to the d�agnos�s of �nfect�ous d�sease. In every laboratory more espec�ally �n the 

waterborne pathogen�c research laborator�es, ach�ev�ng an accurate result �s always the ma�n 

goal. Effic�ent and rel�able results are not ach�eved us�ng only the old convent�onal methods 

due to number of reasons. To th�s end, molecular methods that �nclude real-t�me polymerase 

cha�n react�ons (real-t�me PCRs) for the detect�on of nucle�c ac�d stand novel. In th�s rev�ew, 

the effic�ency, sens�t�v�ty and rel�ab�l�ty of s�ngleplex and mult�plex real-t�me PCR are 

thoroughly cons�dered. Further analys�s on the�r contrast�ng val�d�t�es was also br�efed on. 

Art�cles were randomly selected w�th some spec�fic�ty to the prev�ous water m�crob�ology 

stud�es. From the rev�ew, �t �s clear that both the use of s�ngleplex and mult�plex real-t�me PCR 

are always val�d for the waterborne pathogen detect�on. However, major�ty of the researchers 

would prefer to choose mult�plex over s�ngleplex. Both have shown a cons�derable val�d�ty but 

runn�ng for mult�ple targets �n s�ngle react�on tube assured both the econom�c cost and saves 

t�me.
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Quorum-sensing systems or bacterial-communication systems have been the subject of 

extensive investigation in the last decade. Many gram-negative bacteria use N-acyl 

homoserine lactone (AHL) molecules as quorum sensing signals (QS) to regulate different 

biological functions, including virulence potential and biofilm formation. In the present study, 

screening for the presence of quorum sensing molecules from the periodontal pathogens -  

Porphyromonas gingivalis ATCC 33277, Prevotella intermedia ATCC 25611, Aggregatibacter 

actinomycetemcomitans ATCC 43717 and Tannerella forsythia ATCC 43037- were carried out 

by using different biosensor systems, such as Chromobacterium violaceum CV026, 

Agrobacterium tumefaciens A136 and Agrobacterium tumefaciens NTL1. Subsequent 

identification by Gas Chromatography-Mass Spectrometry (GS-MS) revealed the presence of 

N-butryl-L-homoserine lactone (C4-HSL) and N-Octanoyl-L-homoserine lactone (C8-HSL) in 

T. forsythia. This work describes the first report of the presence of C4-HSL and C8-HSL in T. 

forsythia ATCC 43037. The detection and identification of what the QS molecules are in these 

pathogens may facilitate the discovery of quorum sensing pathways in oral bacteria and may 

assist in the producion of anti-QS drugs combating oral bacterial infections. 
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The coiled-coil domain-containing protein-124 (Ccdc124) is an important centrosomal protein 

that plays an essential role during cytokinesis. It is found to be relocated to the midbody region 

during cytokinesis where it may assist the severing of the intercellular bridge and the final 

separation of the two daughter cells. In our previous work we showed by confocal microscopic 

imaging, that a CRISPR/Cas9 induced mutation of the Ccdc124 gene in HEK293T cells 

resulted in the failure of cytokinesis and the formation of multinucleated cells; a phenotype that 

is characteristic of many cancer cells. Here we present our work on this gene in two Hodgkin 

Lymphoma cell lines (L428 and HDLM2) which manifest a similar multinucleated cell 

phenotype. DNA sequencing revealed that these cells have SNPs and mutations in the 

Ccdc124 gene, a finding that links the Ccdc124 gene to cancer development. We also shown 

by live cell imaging that over expression of mutant Ccdc124 (CRISPR/Cas9 induced or 

Hodgkin Lymphoma derived) in wild type HEK293T cells or Hela FUCCI cells also resulted in a 

multinucleated cell phenotype. In conclusion, our results point to an association between 

mutations in the Ccdc124 protein, cytokinesis failure and lymphoma development.

Keywords: coiled-coil domain-containing protein-124, Hodgkin Lymphoma, cytokinesis, 

multinucleated cells
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Quorum-sensing systems or bacterial-communication systems have been the subject of 

extensive investigation in the last decade. Many gram-negative bacteria use N-acyl 

homoserine lactone (AHL) molecules as quorum sensing signals (QS) to regulate different 

biological functions, including virulence potential and biofilm formation. In the present study, 

screening for the presence of quorum sensing molecules from the periodontal pathogens -  

Porphyromonas gingivalis ATCC 33277, Prevotella intermedia ATCC 25611, Aggregatibacter 

actinomycetemcomitans ATCC 43717 and Tannerella forsythia ATCC 43037- were carried out 

by using different biosensor systems, such as Chromobacterium violaceum CV026, 

Agrobacterium tumefaciens A136 and Agrobacterium tumefaciens NTL1. Subsequent 

identification by Gas Chromatography-Mass Spectrometry (GS-MS) revealed the presence of 

N-butryl-L-homoserine lactone (C4-HSL) and N-Octanoyl-L-homoserine lactone (C8-HSL) in 

T. forsythia. This work describes the first report of the presence of C4-HSL and C8-HSL in T. 

forsythia ATCC 43037. The detection and identification of what the QS molecules are in these 

pathogens may facilitate the discovery of quorum sensing pathways in oral bacteria and may 

assist in the producion of anti-QS drugs combating oral bacterial infections. 
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The coiled-coil domain-containing protein-124 (Ccdc124) is an important centrosomal protein 

that plays an essential role during cytokinesis. It is found to be relocated to the midbody region 

during cytokinesis where it may assist the severing of the intercellular bridge and the final 

separation of the two daughter cells. In our previous work we showed by confocal microscopic 

imaging, that a CRISPR/Cas9 induced mutation of the Ccdc124 gene in HEK293T cells 

resulted in the failure of cytokinesis and the formation of multinucleated cells; a phenotype that 

is characteristic of many cancer cells. Here we present our work on this gene in two Hodgkin 

Lymphoma cell lines (L428 and HDLM2) which manifest a similar multinucleated cell 

phenotype. DNA sequencing revealed that these cells have SNPs and mutations in the 

Ccdc124 gene, a finding that links the Ccdc124 gene to cancer development. We also shown 

by live cell imaging that over expression of mutant Ccdc124 (CRISPR/Cas9 induced or 

Hodgkin Lymphoma derived) in wild type HEK293T cells or Hela FUCCI cells also resulted in a 

multinucleated cell phenotype. In conclusion, our results point to an association between 

mutations in the Ccdc124 protein, cytokinesis failure and lymphoma development.
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Long non-coding RNAs (lncRNAs) are defined as RNA transcripts that are longer than 200 

nucleotides. By definition, these RNAs must not have open reading frames that encode 

proteins. LncRNAs are shown to play many different roles in various biological processes. We 

study the roles of lncRNA in DNA damage response (DDR). For this, we performed 

transcriptome analysis in human colorectal cancer cell line (HCT116) and mouse embryo 

fibroblast cells (MEF) to elucidate differentially expressed lncRNAs in doxorubicin induced 

DNA damage. With this, we identified a lncRNA (DANCR - Differentiation Antagonizing Non-

protein Coding RNA) that is upregulated in DDR. DANCR gene is located on human 

chromosome 4, and composed of 3 exons. It is known that DANCR induces proliferation, 

migration, invasion and tumorigenesis upon overexpression. However, the possible 

molecular functions of DANCR in DDR and in cell death remain to be discovered. In order to 

study functions of DANCR, we planned to create DANCR-/- cell lines using CRISPR/Cas9 

genome editing tool. We aimed to remove exon 2 of DANCR from the genome without 

interfering the neighboring genes. We created two CRISPR/Cas9 constructs encompassing 

exon 2. After the cells are transfected with these constructs, they will be genotyped for 

confirming the deletion of exon 2 and they will be used to investigate the effects of the absence 

of DANCR in DDR with proliferation and apoptosis assays. This study will help to identify new 

players in DDR that will eventually shed light onto tumorigenesis and cancer treatment.

Keywords : LncRNA, DANCR, DNA Damage Response, CRISPR/Cas9

PT 26

dmHexDC, a Novel Hexosaminidase in the Glycosylation Pathway Causes 

Compensatory Proliferation During Drosophila Eye Development

1,2 1,2 1,2
Bilal Başdağ , Ferdi Ridvan Kiral , and Arzu Çelik Fuss

1
 Bogazici University, Department of Molecular Biology and Genetics, 34342 Bebek, 

Istanbul, Turkey.
2 Bogazici University, Life Sciences Center, 34342 Bebek, Istanbul, Turkey.

Corresponding Author: arzu.celik@boun.edu.tr

Glycosylation is the enzymatic metabolic process that allows the formation of glycan 

structures on macromolecules, such as lipids and proteins by covalently attaching 

carbohydrates. Glycans impose functional and structural roles to membrane proteins and 

secreted proteins, such as cell-to-cell communication. Hexosaminidases hydrolyze N-acetyl-

β-D-hexosamine residues that are important for N-Glycan biosynthesis, chitin metabolism, 

and ganglioside degradation. They can be grouped into two subtypes depending on which 

type of residue they cleave. While the function of glucosaminidases is quite well known, the 

function of galactosaminidases has not been addressed so far. Here, we identify a novel 

Drosophila galactosaminidase, CG7985 (dmHexDC), and show that it is highly expressed in 

the morphogenetic furrow and R7 photoreceptors in the developing Drosophila retina. Loss-

of-function of dmHexDC causes lipid accumulation, increase in lysosome number, and an 

increase in apoptosis of neuronal progenitor cells anterior to the morphogenetic furrow. 

Furthermore, overproliferation of the eye disc has been observed. We hypothesize that the 

proliferation of the eye tissue is due to compensatory proliferation induced by cells undergoing 

apoptosis.We will present our most-recent data on the generation of a CRISPR mutant, clonal 

analysis of the dmHexDC mutant to test for compensatory proliferation, and the subcellular 

localization of the dmHexDC protein using Drosophila-specific antibodies for different 

organelles.The human homolog of dmHexDC, HexDC, has recently been identified but not 

studied functionally so far. However, malfunction of other well-studied hexosaminidases, 

HexA and HexB, have been shown to give rise to Tay-Sachs and Sandhoff diseases, which are 

characterized by accumulation of GM2 gangliosides. This study aims to contribute to the 

understanding of the role of glycosylation in nervous system development.

Keywords: Drosophila, eye development, cell differentiation, glycosylation, lysosomal storage 

disorder, apoptosis, compensatory proliferation
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The hydrolysis of non-starch polysaccharides (xylan, arabinoxylan) in agricultural products 

are provided by xylanases. Fungal xylanases are widely used in paper, wine, xylitol 

production, fruit juice clarification, industrial feed mixes and bread making.  XylanaseB, a 

member of G/11 glycosyl hydrolases family, is an extracellularly secreted enzyme with an 

approximately 24 kDa in size and coded by xynB gene. Cloning and identification of the xynB 

from A.niger and also, analyses of the recombinant xylanase, were presented. Bioinformatics 

analysis revealed that the obtained 745 bp long xynB sequence carries an 67 bp long intron. 

Then, the 678 bp cDNA was also obtained/cloned and submitted to GenBank (MF170634). 

This clone was named as UNENxynB1, encoding 225 amino acids, and 207 of them code for 

the mature enzyme with a predicted mass of 22.28 kDa and pI of 4.87. Amino acid sequence is 

highly similar to published xynB (AEC13626.1). The UNENxynB1 was transferred from the 

pyrA-gene carry�ng express�on plasm�d to ur�d�ne oxotroph A.n�ger N593 by homologous 

recomb�nat�on.The UNENxynB1 carry�ng transformants were selected by PCR and those w�th 

h�gh xylanase act�v�ty were determ�ned due to the�r secreted xylanaseB act�v�t�es after the 

�nduct�on. The highest xylanase activity was obtained at 30th-48th hours after adding maltose 

to the 50 ml broth containing arabinoxylan.  The xylanaseB activity was confirmed by 

zymography on the renatured gel containing arabinoxylan. Experiments on the large-scale 

xylanase production of the Aspergillus transformant in the fermentor will be conducted and the 

suitability of the xylanase for baking will be evaluated.
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The expression of long non-coding RNAs (lncRNAs) is dysregulated in breast cancer; 

however, their functional contribution to tumorigenesis remains largely unknown. While 

lncRNAs are emerging as crucial regulators of drug resistance and metastasis, and as 

potential biomarkers for cancer diagnosis and prognosis, their roles in tamoxifen resistance is 

still elusive. Therefore, we aimed to construct and target lncRNA-miRNA-mRNA interaction 

network(s) regulating tamoxifen resistance with a specific focus on lncRNAs. Accordingly, we 

developed tamoxifen-resistant models using two different ER+ breast cancer cell lines (MCF7 

and T47D) and characterized as per known alterations. To delineate dysregulated lncRNAs in 

tamoxifen-resistance, we performed and analyzed RNA-Seq and miR-Seq of MCF7 sensitive 

(WT) and resistant (TAMR) cells. 1148 protein-coding genes, 330 lncRNAs and 159 miRNAs 

were found to be differentially expressed between TAMR cells and WT counterparts. 

Importantly, we observed that unsupervised clustering by mRNAs or lncRNAs was able to 

successfully separate the samples into 2 groups as WT and TAMR, suggesting their 

contribution to resistance. PI3K-AKT signaling pathway was ranked as one of the top 

differentially deregulated pathways by gene number. Focusing on this pathway, we generated 

a potential lncRNA-miRNA-mRNA interaction network comprising 3 candidate mRNAs, 2 

miRNAs targeting them and 7 lncRNAs sponging these miRNAs. The differences in 

expression levels of these mRNAs and lncRNAs were confirmed by qRT-PCR in both cell line 

models. We are currently investigating the potential contribution of this network to the 

tamoxifen resistance in vitro and in vivo. 

Keywords: ER-Positive Breast Cancer, Tamoxifen resistance, long non-coding RNA, lncRNA-miRNA-

mRNA interaction 
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Pathogen assoc�ated molecular patterns (PAMPs) and danger-assoc�ated molecular patterns 

(DAMPs) are sensed by NOD-l�ke receptors �n the cytosol. Certa�n NLRs l�ke NLRP3 and 

AIM2 �nduce format�on of �nflammasome complexes. ASC �s 22 kDa adapter prote�n and has 

cr�t�cal funct�ons �n �nflammatory and pyroptot�c s�gnal�ng pathways by form�ng a br�dge 

between pro-caspase-1 v�a CARD-CARD �nteract�ons and NLR's v�a pyr�n-pyr�n �nteract�ons 

and by act�vat�ng caspase-1. The a�m of the project �s to pur�fy ASC specks w�th ant�gen 

ep�topes and ach�eve vacc�nat�on thus develop ASC specks as a novel carr�er and/or adjuvant 

modal�ty. In unst�mulated cells, ASC �s soluble �n the cytosol; however, upon st�mulat�on �t 

forms globular speck structures �n close prox�m�ty to the nucleus. The present �nvent�on a�ms 

to prov�de del�very of ant�gen-attached ASC specks to ant�gen present�ng cells(APCs), 

enhanc�ng the ant�gen presentat�on capac�ty of APCs to T cells, �ncreas�ng the s�ze of ant�gens 

to fac�l�tate the�r engulfment by APCs, and �ncreas�ng the shelf-l�fe of ant�gens. In our 

prel�m�nary stud�es, we managed to pur�fy ant�gen-bound ASC specks w�th the model ant�gen 

ovalbum�n (OVA), hemagglut�n�n (H5) prote�n of av�an �nfluenza and also w�th mCherry and 

EGFP prote�n as a tracker for �mag�ng systems. We showed that st�mulat�on of macrophages 

w�th pur�fied ASC specks s�gn�ficantly �ncreases IL-1β and TNF-α secret�on relat�ve to control 

groups �n THP-1 cells. Afterwards, st�mulat�on of �mmun�ty w�ll be checked by m�ce �n v�vo 

stud�es to demonstrate ant�gen del�very and adjuvant effect of ASC specks. 
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2+ 2+L�ttle �s known about Zn -dependent m�tochondr�al funct�on or the d�str�but�on of Zn -

transporters on the m�tochondr�al �nner membrane. Although �t has been shown how 
2+ 2+ 

hyperglycem�a-�nduced changes �n ZIP7 and ZnT7 contribute to Zn  transport Zn �n 

oppos�ng d�rect�ons across S(E)R and med�ate ER-stress �n rat heart, here�n, we 

hypothes�zed that these transporters can also local�ze to m�tochondr�a and contr�bute to 
2+ 

cellular Zn muffl�ng between S(E)R and m�tochondr�a under patholog�cal cond�t�ons. The 

m�tochondr�al local�zat�on of ZIP7 and ZnT7 was determ�ned �n card�omyocytes and �n 

�solated m�tochondr�al fract�ons. A markedly decreased prote�n level of ZIP7 was observed �n 

e�ther h�gh glucose or doxorub�c�n-treated H9c2 cells wh�lst ZnT7 express�on was �ncreased. 

S�m�lar changes �n the express�on level of ZIP7 and ZnT7 have been measured �n human 
2+heart fa�lure. Add�t�onally, under patholog�cal cond�t�ons, a s�gn�ficant �ncrease �n [Zn ]  and M�t

assoc�ated depolar�zed m�tochondr�al membrane potent�al �n H9c2 cells was shown. 

B�ochem�cal analys�s of key prote�ns, wh�ch play �mportant roles �n proper funct�on of 

m�tochondr�a and S(E)R, such as Mfn-1, Fis-1, OPA1, PML and STIM1, together with 

apoptotic proteins (Bcl-2, Bax and PUMA), showed that ZIP7 and ZnT7 local�ze to both 
2+ 

m�tochondr�a and S(E)R and contr�bute to cellular Zn muffl�ng between these two subcellular 

organelles �n mammal�an heart.  Changes �n the express�on of these transporters under 

patholog�cal cond�t�ons may depress the cross-talk between m�tochondr�a and S(E)R and 
2+thereby further lead to heart failure. New data on the subcellular distribution of Zn -

transporters are expected to prov�de new �ns�ghts for prevent�on/therapy of th�s cond�t�on.
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m�croscopy.
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Pathogen assoc�ated molecular patterns (PAMPs) and danger-assoc�ated molecular patterns 

(DAMPs) are sensed by NOD-l�ke receptors �n the cytosol. Certa�n NLRs l�ke NLRP3 and 

AIM2 �nduce format�on of �nflammasome complexes. ASC �s 22 kDa adapter prote�n and has 

cr�t�cal funct�ons �n �nflammatory and pyroptot�c s�gnal�ng pathways by form�ng a br�dge 

between pro-caspase-1 v�a CARD-CARD �nteract�ons and NLR's v�a pyr�n-pyr�n �nteract�ons 

and by act�vat�ng caspase-1. The a�m of the project �s to pur�fy ASC specks w�th ant�gen 

ep�topes and ach�eve vacc�nat�on thus develop ASC specks as a novel carr�er and/or adjuvant 

modal�ty. In unst�mulated cells, ASC �s soluble �n the cytosol; however, upon st�mulat�on �t 

forms globular speck structures �n close prox�m�ty to the nucleus. The present �nvent�on a�ms 

to prov�de del�very of ant�gen-attached ASC specks to ant�gen present�ng cells(APCs), 

enhanc�ng the ant�gen presentat�on capac�ty of APCs to T cells, �ncreas�ng the s�ze of ant�gens 

to fac�l�tate the�r engulfment by APCs, and �ncreas�ng the shelf-l�fe of ant�gens. In our 

prel�m�nary stud�es, we managed to pur�fy ant�gen-bound ASC specks w�th the model ant�gen 

ovalbum�n (OVA), hemagglut�n�n (H5) prote�n of av�an �nfluenza and also w�th mCherry and 

EGFP prote�n as a tracker for �mag�ng systems. We showed that st�mulat�on of macrophages 

w�th pur�fied ASC specks s�gn�ficantly �ncreases IL-1β and TNF-α secret�on relat�ve to control 
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stud�es to demonstrate ant�gen del�very and adjuvant effect of ASC specks. 
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2+ 2+ 
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2+ 
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In the present work, we evaluate changes �n gene express�on level of CHMP4C �n pat�ents 

w�th serous ovar�an cancer �n East Azerba�jan-Iran. CHMP4C �s a member of the CHMP fam�ly 

(Chromat�n-Mod�fy�ng Prote�ns) and encode a prote�n that enhances autophagy and 

endosome product�on �n response to stress. Th�s prote�n prevents accumulat�on of DNA 

damage and premature resolut�on of �ntercellular chromosome br�dges and has a funct�on �n 

the Aurora B-dependent absc�ss�on checkpo�nt. Cons�der�ng th�s fact, CHMP4C has the value 

of be�ng �nvest�gated �n relat�on to cancer stud�es. Express�on changes of CHMP4C gene 

were �nvest�gated �n ben�gn, borderl�ne and mal�gnant ovar�an serous tumors. For th�s 

purpose, 52 Fresh spec�mens of the ovar�an serous tumor and 8 nontumoral t�ssues ach�eved 

for storage at -80 Frazer �n the pathology department of Alzahra hosp�tal (Tabr�z-Iran) between 

2015 and 2017. RNA extract�on was performed w�th TRIzol k�t; �n add�t�on, cDNA was 

synthes�zed and CHMP4C gene express�on was evaluated by Real-T�me PCR. Results 

analys�s revealed that CHMP4C was up- regulated up to 6-fold �n ovary cancer compared w�th 

nontumorous t�ssues (P< 0.000). The ROC area of 96.2% w�th 100% spec�fic�ty and 96% 

sens�t�v�ty was determ�ned by p<0.0001. Express�on level showed a s�gn�ficant d�fference 

between mal�gnant and ben�gn tumors. In conclus�on based on our find�ngs, �t has been 

shown that the CHMP4C gene express�on level has been upregulated �n mal�gnant serous 

ovar�an cancer samples. Therefore, th�s gene express�on level may be cons�dered as a good 

d�agnost�c marker for early detect�on of serous ovary cancer.

Keywords: Ovar�an cancer, CHMP4C gene, Treatment, ovar�an serous borderl�ne tumor
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Rad�otherapy �s a common treatment modal�ty for several cancer types and �t has been 

reported that sub-lethal rad�at�on may play an act�ve role due to �ts �mmunomodulatory effects 

on surv�v�ng tumor cells and/or �mmune system cells. However, �t �s unclear how rad�at�on 

treatment exerts an �mmunoreact�ve effect on the tumor cells. Here, we report that rad�at�on 

treatment can modulate express�on of co-st�mulatory molecules and death receptors �n 

colorectal cancer cells (CRC), mak�ng tumor cells more suscept�ble to T-cell-med�ated 

�mmune attack. We further eluc�date the molecular mechan�sms by wh�ch rad�at�on controls 

express�on of these �mmunogen�c molecules �n CRC. We �nvest�gate the effects of rad�at�on 

on the express�on of �mmunogen�c genes �n normal colon and colorectal cancer cell l�nes. We 

exam�ned cells for changes �n the express�on of several death receptors (DR4, DR5 and FAS) 

commonly used by T cells for k�ll�ng of target cells and co-st�mulatory molecules (OX-40L and 

4-1BBL). Our results �nd�cate that rad�at�on treatment resulted �n �ncreased cell surface 

express�on of death receptors and co-st�mulatory molecules by �ncreas�ng the�r transcr�pt 

levels. The treatment further �ncreases the sens�t�v�ty of carc�noma cells to apoptos�s through 

FASL and TRAIL receptors but does not change the sens�t�v�ty of normal non-mal�gnant 

ep�thel�al cells. Furthermore, rad�at�on treatment s�gn�ficantly enhances tumor cell k�ll�ng by 

tumor spec�fic CD8+ T cells. In add�t�on, we report that enhanced express�on of these genes 

follow�ng rad�at�on treatment of CRC cells �s due, �n part, to changes �n DNA methylat�on and 

h�stone acetylat�on. We conclude that s�ngle dose rad�at�on can �nfluence the express�on of 

�mmune response relevant genes �n colorectal tumor cells by alter�ng the b�nd�ng of ep�genet�c 

enzymes, and modulat�ng h�stone acetylat�on, at spec�fic gene promoters. Th�s study 

suggests that rad�otherapy may s�multaneously enhance tumor �mmunogen�c�ty and the 

�nduct�on of ant�tumor �mmun�ty by enhanc�ng tumor-spec�fic T-cell act�v�ty. 
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Charcot-Marie-Tooth (CMT) disease is a group of inherited peripheral neuropathies affecting 

one in 2500 individuals worldwide. The disease presents both clinical and genetic 

heterogeneity. So far, mutations in 80 genes and 10 loci are associated with CMT with 

autosomal dominant, autosomal recessive, X-linked and mitochondrial inheritance. Despite 

the advances in genetic testing, approximately 35% of all CMT patients worldwide remain 

without a molecular diagnosis. We have investigated 93 unrelated CMT patients of Turkish 

descent, in all of which PMP22 duplication has been excluded previously. We used Multiplex 

Amplification of Specific Targets for Resequencing (MASTR) assay to sequence exonic 

regions of 28 common CMT genes. Recurrent mutations were identified in 14 cases in MFN2, 

GJB1, MPZ and HINT1 genes. We have also identified novel variants in 11 cases in MFN2, 

PMP22, GARS, AARS, IGHMBP2 and GDAP1 genes, all of which are very rare or not present 

in the variation databases and are predicted to be pathogenic by in silico tools. Familial 

segregation analyses are ongoing for novel variations. MFN2 and GJB1 genes were the most 

commonly mutated causative genes in this cohort. Cases without molecular diagnosis after 

the MASTR testing are candidates for further analyses such as whole exome sequencing or 

whole genome sequencing. Outcomes of the current study and our previous experience with 

Turkish CMT patients suggest a high genetic heterogeneity. Our insight is that different 

genetic strategies or larger panels are essential to determine the causes underlying CMT 

especially in regions where rare recessive types of the disease can be observed due to high 

frequency of consanguineous marriages.
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Energy homeostasis, food intake, and body weight are regulated by specific brain circuits. The 

arcuate nucleus of the hypothalamus (ARC) is considered the appetite regulating center and 

contains cholinergic neurons, however the role of these neurons �n regulat�on of feed�ng 

behav�or �s poorly understood. Here, we �nvest�gated the role of chol�nerg�c neurons �n ARC on 

the control of appet�te and body we�ght. Us�ng cell type spec�fic ablat�on and chemogenet�c 

act�vat�on approaches we have shown that ARC chol�nerg�c neurons affect long term energy 

balance pos�t�vely. Our results, for the first t�me, funct�onally and morpholog�cally character�ze 

these neurons.
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Echocardiographic demonstration of biventricular concentric hypertrophy could be 

associated with infiltrative myocardial diseases such as TTR-related amyloidosis. 

Transthyretin (TTR) amyloidosis shows autosomal dominant inheritance and often variable in 

penetrance. Cardiac deposition of misfolded TTR protein due to missense mutations causes 

heart failure. Our purpose was to determine a causing mutation in TTR gene in a middle-aged 

man with biventricular concentric hypertrophy. The proband and his parents were evaluated 

with a physical examination, 2D echocardiography. Global longitudinal strain (GLS) was 

obtained from averaging longitudinal strains of apical 4-, 2- and 3-chamber views. Sanger 

Sequencing methods are used for TTR mutation screening using DNA samples. His110Asn 

variant was determined in exon3 of TTR gene in index case of a 32-year-old man with severe 

heart failure who was diagnosed 11 years ago and implanted ICD. The proband had 

progressive systolic dysfunction (left ventricular ejection fraction, 60% in 2013, %35 in 2016 

and %20 in 2017). GLS and strain rate were reduced in the epicardial and endocardial layers 

compatible with amyloidosis in the patient. In congo red staining of rectal biopsy, amyloid 

deposition was not observed. This variant was detected also in the patient's father, who did not 

have clinical symptoms. In previous studies, this variant was described in amyloidosis 

patients and also subjects without amyloidosis. The endomyocardial biopsy has been 

planned for the presence of convincing evidence that this variation is associated with the 

development of Familial Amyloid Cardiomyopathy (FAC). However, the pathogenic effect of 

His110Asn in infiltrative myocardial disease is still uncertain.  
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ROR1 (Receptor Tyrosine Kinase-Like Orphan Receptor 1) is a ligandless type I membrane 

protein and a member of ROR family along with its homolog ROR2. Despite its expression in 

embryogenesis and fetal life, it is absent within most of the adult normal tissues. However, 

overexpression of ROR1 was observed in many human cancers, from hematological 

malignancies to solid epithelial tumors. ROR1-positive cancer cells have enhanced 

proliferation, invasion and metastasis capacities, and show resistance to apoptotic stimuli. 

ROR1 is activated through SRC, MET and EGFR, and this, in turn, leads to the induction of 

PI3K/AKT/mTOR pathway. Nevertheless, there is not any information about the role of ROR1 

in hepatocellular carcinoma (HCC). To explore the function of ROR1 in HCC, we generated by 

CRISPR-CAS9 ROR1-knockout clones from ROR1-overexpressing HCC cell line HepG2.  

Given the established role of ROR1 in human cancer stem cells, we assessed the expression 

of HCC related cancer stem cell markers CD90, CD44, EpCAM, CD24, CD133 and CD13 in 

ROR1-knockout clones. In FACS analysis, the expression of CD24, CD133 and CD13 were 

substantially decreased in ROR1- cells compared to parental HepG2 cells.  Further, the ratio 

of CD24/CD133 double positive subpopulation decreased from 15% in HepG2 to 2% in 

ROR1-knockout clone. Our results suggest a role for ROR1 in the maintenance of cancer 

stem cells in HCC.
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In this study, apoptotic effect of based on polymer colloids functionalized with 2-(4-

Aminophenyl) benzothiazole derivatives on liver regeneration induced after 70% surgically 

formed partial hepatectomy (PH) was determined. In this study, we aimed to new anticancer 

material based on colloidal polymeric system loading N-(4-benzothiazole-2-yl)-2-

methylphenyl) acrylamide.  Study was performed on Wistar albino male rats (4 groups, each 

group consisting of 3 rats).  While only laparotomy was performed on Sham control Group 

(Group I), a single dose of intraperitoneal (i.p.) methanol was administered to Group II 

following partial hepatectomy. Group III 800 mg.kg-1 Polymer non-coated N- (4-benzothiazol-

2-yl) -2-methylphenyl) acrylamide. Group IV 800 mg.kg-1 Polymer coated N- (4-benzothiazol-

2-yl) -2-methylphenyl) acrylamide respectively via i.p. injection following partial hepatectomy. 

Rats were sacrificed 6 hours after the surgical procedure and their livers were removed. 

Stimulative or preventative effects of different doses of extracts on 87 genes that are found in 

the NF-κB pathway were determined with mini array technique and it was demonstrated that 

intraperitoneally administered colloidal polymeric system inhibited hepatocyte proliferation 

and induced apoptosis 6 hours after the performance of partial hepatectomy.Thus we can 

conclude that based on colloidal polymeric system loading N-( 4-benzothiazole-2-yl)-2-

methylphenyl) acrylamide has apoptototic effect on tumor cells in general.
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Cell-specification and the differentiation of cells into particular cell types are fundamental 

processes in development. The differentiation of sensory neurons is controlled by the 

sequential expression of gene regulatory proteins during the development of sensory organs 

and the expression of particular sensory receptors in sensory neurons represents the final 

step of differentiation. We study these mechanisms in the olfactory system of Drosophila 

because of its relative simplicity making it an ideal model system. Our studies focus on the 

function of Iroquois complex (IroC) genes in the specification and differentiation of olfactory 

sensory neurons. The Iro family consists of three homologous genes that are clustered in the 

genome of Drosophila, namely araucan (ara), caupolican (caup) and mirror (mirr). Previously, 

we have shown that these transcription factors regulate the co-expression of two rhodopsin 

genes in the fly retina. It is also known that this transcription factor family is important in the 

guidance of photoreceptor cells to the optic lobe. In an initial study we have observed the 

expression of IroC genes in the maxillary palp, one of the two olfactory organs of the fly, 

especially in the subset of olfactory receptor neurons that co-express two olfactory receptor 

genes. Initial loss-of-function and gain-of-function studies showed that IroC has a different 

effect in the olfactory system. Iro proteins appear to repress the expression of two OR genes, 

have a role in the specification of pb2B neurons from progenitor cells, and take part in olfactory 

receptor neuron targeting. While these are very interesting observations the loss of function 

analyses relied on the analysis of a triple mutant that deletes all three iro genes. As there are 

no tools available to examine these genes separately we have generated individual mutants 

for each IroC gene using the CRISPR/Cas technology and are generating tools to study the 

expression and protein localization of each individually. The generated mutant olfactory 

organs will be subjected to RNASeq analysis and the transcriptomes will be compared to see 

how much of the target genes are overlapping. A special focus will be on olfactory receptor 

genes. Overall, this study will generate important tools to study IroC function in general and 

help to elucidate the role of this proteins in OR gene choice, cell-type specification, and axonal 

targeting.
Keywords: neuronal diversity, Drosophila, IroC, olfactory system, CRISPR/Cas, RNASeq
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The interleukin 7 cytokine receptor protein (IL-7R) encoded by the il-7r gene is expressed in 

immune system cells and it allows these cells to be signaled by the IL-7 survival factor. 

Mutations in the IL-7R pathway are associated with primary immunodeficiency diseases. 

Polymorphisms in the IL-7R gene are directly linked to T-cell acute lymphoblastic leukemia (T-

ALL) and multiple sclerosis (MS). These findings point to the importance of this receptor in 

health. We have assessed the transcription mechanism of the IL-7R gene in T lymphocytes. 

We identified the functional significance of transcription factors that bind to IL-7R gene control 

elements. To this end, we generated mutations in the IL-7R gene by using CRISPR/Cas9 

mediated genome editing. We targeted NF-B binding site in the enhancer and RORT and Gfi1 

binding sites in intron 2 of the IL-7R gene. We identified the significance of these mutations on 

IL-7R expression. We performed chromatin immunoprecipitation (ChIP) experiments to 

reveal the binding abilities of transcription factors to the IL-7R gene targeted with 

CRISPR/Cas9. In this study, we identified important transcription factors that control the 

survival of lymphocytes of the immune system.
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We previously reported two highly frequent (C>T) mutations in the promoter region of the 

Telomerase reverse transcriptase (TERT) gene in hepatocellular carcinoma (HCC) cell lines 

and tumors. These mutations were previoulsy shown to create de novo binding sites for  ETS 

transcription factor family members on TERT promoter and upregulate TERT expression in 

promoter mutant cells by others. In the present study, we scanned the mutant TERT promoter 

for transcription factor binding sites using an in silico approach, and we found de novo binding 

sites for the STAT1 transcription factor. We validated the relevance of these binding sites in 

HCC cell lines by studying TERT gene expression following IFN-α treatment, which results in 

the activation of STAT1. IFN-α treatment activated STAT1 and upregulated TERT gene 

expression significantly in two mutant HCC cell lines, HepG2 and Mahlavu. Moreover, siRNA-

mediated downregulation of STAT1 resulted in decreased TERT expression levels both in 

non-treated and in IFN-α treated cells confirming the functionality of these binding sites. In 

conclusion, we described a novel mechanism for the activation of TERT expression in HCC 

cell lines harboring the C228T and C250T mutations in the TERT gene promoter.
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Lapatinib is a dual receptor tyrosine kinase inhibitor, which is known to inhibit EGFR (HER1) 

and HER2 activation and it is used for the treatment in advanced breast cancer [1, 2]. 

microRNAs (miRNA) mediate the gene expression by repressing their translation or causing 

RNA degradation, which are also known to have important regulatory roles in breast cancer 

[3]. In this study, we aimed to identify the potential therapeutic roles of lapatinib responsive 

miRNAs in HER2+ positive cells. We performed a microarray-based miRNA profiling to find 

out differentially expressed miRNAs regulated by lapatinib. Then, we investigated the roles of 

candidate responsive-miRNAs by using cell proliferation assays after we inhibited or 

increased their expression in SKBR3 cell line. In conclusion, we showed that two responsive 

miRNAs had anti-proliferative roles in SKBR3 cells and their inhibition may increase the 

effectiveness of lapatinib treatment.

Keywords:  Breast cancer, miRNA, Lapatinib

References:
1. Vogel C, Chan A: Management of ErbB2-positive Breast Cancer  : Insights from Preclinical and 

Clinical Studies with Lapatinib Management of ErbB2-positive Breast Cancer  : Insights from. 

2010(January 2017).
2. Gril B, Palmieri D, Bronder JL, Herring JM, Vega-Valle E, Feigenbaum L, Liewehr DJ, Steinberg 

SM, Merino MJ, Rubin SD, Steeg PS: Effect of lapatinib on the outgrowth of metastatic breast 

cancer cells to the brain. J Natl Cancer Inst 2008, 100:1092–103.
3. Iorio M V., Ferracin M, Liu CG, Veronese A, Spizzo R, Sabbioni S, Magri E, Pedriali M, Fabbri M, 

Campiglio M, M??nard S, Palazzo JP, Rosenberg A, Musiani P, Volinia S, Nenci I, Calin G a., 

Querzoli P, Negrini M, Croce CM: MicroRNA gene expression deregulation in human breast cancer. 

Cancer Res 2005, 65:7065–7070.

PT 42

Invest�gat�on of a H�ndbra�nHypothalamus Catecholam�nerg�c C�rcu�t for 

Feed�ng

1 1 1 1 1İlknur Çoban , Fulya Köksalar , Eşref Çel�k , N�lüfer Atasoy , Den�z Atasoy

1 İstanbul Med�pol Un�vers�ty, Department of Health Sc�ences
Correspond�ng Author: den�zatasoy79@gma�l.com

Nucleus of sol�tary tract (NTS) �s a structure that plays a cr�t�cal role �n homeostas�s. It conta�ns 

a var�ety of neuronal subtypes each play�ng �mportant roles �n d�verse aspects of phys�ology 

such as stress, blood sugar, energy expend�ture. We have �nvest�gated the role of from NTS to 

paraventr�cular hypothalam�c (PVH) connect�on �n feed�ng behav�or w�th an emphas�s on 
+

catecholam�nerg�c [tyros�ne hydroxylase (TH )] neurons. Patch clamp exper�ments revealed a 
THheterogenous response profile among PVN neurons upon optogenet�c st�mulat�on of NTS  

axons. Us�ng chemogenet�c and optogenet�c approaches �n v�vo to select�vely st�mulate 
TH

NTS →PVH axons, we �nvest�gated the role of th�s connect�on on appet�te and observed 

l�m�ted and t�me-dependent �nfluence. Further stud�es w�ll a�m to eluc�date cr�t�cal cell types 

and other catecholam�nerg�c targets �n hypothalamus.
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Lapatinib is a dual receptor tyrosine kinase inhibitor, which is known to inhibit EGFR (HER1) 

and HER2 activation and it is used for the treatment in advanced breast cancer [1, 2]. 

microRNAs (miRNA) mediate the gene expression by repressing their translation or causing 

RNA degradation, which are also known to have important regulatory roles in breast cancer 

[3]. In this study, we aimed to identify the potential therapeutic roles of lapatinib responsive 

miRNAs in HER2+ positive cells. We performed a microarray-based miRNA profiling to find 

out differentially expressed miRNAs regulated by lapatinib. Then, we investigated the roles of 

candidate responsive-miRNAs by using cell proliferation assays after we inhibited or 

increased their expression in SKBR3 cell line. In conclusion, we showed that two responsive 

miRNAs had anti-proliferative roles in SKBR3 cells and their inhibition may increase the 

effectiveness of lapatinib treatment.
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The centrosome is the main microtubule-organizing center in animal cells, which participates 

in a variety of cellular processes from cell division to cellular signaling. The core of the 

centrosome consists of two cylindrical microtubule-based structures termed centrioles, which 

recruit a matrix of associated pericentriolar material that supports microtubule nucleation, 

polymerization and stability. Centrosome structure, function and number are subject to strict 

control within cells. Specifically, centrosome number in cells is maintained by a duplication 

and segregation mechanism linked to the cell cycle. Importantly, abnormalities in centrosome 

number have long been associated with cancer. To understand the relationship between 

cancer and centrosome abnormalities, it is important to elucidate the biogenesis of the 

centrosome and the control mechanisms that regulate its number. In previous work, we 

applied BioID proximity labeling experiments to investigate the spatial relationships amongst 

core centriole duplication proteins. Among these proteins, we chose to study CEP103 , which 

was one of the most proximal proteins to the centriole duplication protein CCDC67. Co-

immunoprecipitation experiments demonstrated a physical interaction between CCDC67 and 

CEP103. Using immunofluorescence and in vitro experiments, we identified CEP103 as a 

microtubule-associated protein that localizes to the proximal end of the centrosome. In 

dividing cells, CEP103 localizes to the spindle microtubules and the spindle midzone, which is 

in agreement with its affinity to microtubules. Overexpression of CEP103 in cells induced 

microtubule bundling and formation of aggregates, which recruited centrosome proteins 

including centrin and PCM1, suggesting a function for CEP103 in microtubule-related cellular 

processes. Together, our findings identify CEP103 as a novel centriole duplication protein that 

cooperates with CCDC67 and microtubules. 
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YAP1 is a transcriptional co-factor negatively regulated by Hippo Tumour Suppressor 

Pathway which controls cell proliferation, cell death and differentiation. The pathway 

inactivates YAP1 by phosphorylating and increasing its cytoplasmic localization. In this study, 

we aimed to understand the role of YAP1 in prostate cancer progression. 

Immunohistochemistry(IHC) was used to assess the expression of YAP1 and phosphorylated 

YAP1 (pYAP1) in prostate tumour tissues. YAP1 expression and correlation with AR 

expression and clinical parameters were studied statistically. AR and YAP1 interaction were 

studied with coimmunoprecipitation (CoIP) and chromatin immunoprecipitation (ChIP) 

experiments. The effects of knockdown of YAP1 on prostate cancer cells were investigated 

using cell viability, proliferation, migration, invasion, clonogenic and anchorage-independent 

growth assays.  IHC in PCa tissues revealed YAP1 staining intensities were moderate to weak 

in the nucleus and cytoplasm of the tumour cells, whereas the adjacent normal epithelia 

showed strong staining. There was a significant association between the YAP staining 

intensity and extraprostatic extension (EPE).  AR was negatively correlated with YAP1 protein 

expression. AR and YAP1 formed a protein complex and resided in androgen response 

elements in PSA promoter in LNCaP cells.  Treatment of LNCaP and PC3 with YAP1-targeting 

siRNA significantly reduced their proliferation in vitro. Furthermore, treatment with YAP1 

siRNA diminished the clonogenicity and anchorage-independent growth on soft agar and 

migration and invasion of PC3 cells.  YAP1 potentially plays an important role in prostate 

cancer most probably through interaction with AR. This role is mostly during metastasis as 

evidenced by correlation of YAP1 in tissue samples with EPE.
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Evolut�onar�ly, our bra�ns dr�ve great enthus�asm towards palatable nutr�ents. Crav�ng and 

consum�ng palatable foods w�th h�gh fat or sugar content often overcome homeostat�c 

feed�ng. Certa�n bra�n reg�ons are known to control phys�olog�cal fed and fasted states along 

w�th hedon�c and homeostat�c feed�ng. Yet, the neural subpopulat�ons, wh�ch regulate 

hedon�c feed�ng through predom�nat�ng phys�olog�cal needs rema�n un�dent�fied. In th�s 

present study, we a�med to funct�onally character�ze Melan�n Concentrat�ng Hormone (MCH) 

neurons of Lateral Hypothalam�c Area (LHA) �n terms of regulat�ng acute and chron�c 

homeostat�c feed�ng and hedon�c dr�ve. For th�s purpose, we remotely and revers�bly 

act�vated and �nh�b�ted MCH neurons to reveal the �nvolvement of these neurons �n acute and 

chron�c food �ntake control along w�th glucose and �nsul�n sens�t�v�ty. We then tested whether 

MCH neurons engage �n develop�ng sugar preference when man�pulated chemogenet�cally. 

In order to understand the role of MCH neurons on dr�v�ng mot�vat�on to consume palatable 

nutr�ents, we allowed m�ce to self st�mulate the�r MCH neurons optogenet�cally. Overall, our 

find�ngs suggest connect�on between MCH neurons and hedon�c feed�ng, wh�ch m�ght 

contr�bute reveal�ng reward c�rcu�ts.        
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Dur�ng hunger state, act�v�ty changes occur throughout the bra�n, wh�ch �n turn lead to 

hormone release. Changes �n these act�v�t�es m�ght have act�vat�ng or �nh�b�t�ng effects on 

phys�olog�cal and cogn�t�ve ab�l�t�es or they m�ght not have any �nfluence. One of the 

hormones released dur�ng phys�olog�cal hunger state �s ghrel�n. Prev�ous stud�es us�ng 

�ntracran�al, subcutaneous or �ntraper�tonal �nject�on appl�cat�ons of ghrel�n or a ghrel�n form -

acyl-ghrel�n- on rodents demonstrated that ghrel�n-st�mulated-hunger state has a pos�t�ve 

effect on cogn�t�ve ab�l�t�es �nclud�ng spat�al learn�ng and memory. In th�s project, we �n�t�ally 

stud�ed the effect of hypothalam�c AgRP neurons, wh�ch are act�ve at hunger state on 

cogn�t�ve ab�l�t�es. For th�s purpose, we appl�ed chemogenet�c methods on AgRP-cre m�ce �n 

order to st�mulate AgRP neurons spec�fically. Morr�s Water Maze and Novel Object 

Recogn�t�on Test were conducted for behav�oral stud�es. Prel�m�nary results revealed that 

hypothalam�c AgRP neurons have enhancer effects on cogn�t�ve performances, wh�ch 

suggests that AgRP neurons m�ght have �nfluence on cogn�t�ve ab�l�t�es. 
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Over the last 20 years, developments in molecular phylogenetics have greatly contributed to 
our understanding of genetic relationships among species Recent advances in DNA . 
sequencing techniques have enabled comparisons at the whole genome level. Genomes are 
composed of different types of nucleotide sequences, such as coding regions, non-coding 
regions, exons, introns and repetitive elements. Mutations of these distinct sequence types 
follows different patterns, thus their analysis requires different statistical models [1,2].16S 
rRNA genome sequences are used to exam�ne bacter�al phylogeny and taxonomy. 16s rRNA 
sequences of 22 bacterial species downloaded from NCBI database in the order of their 
sequence quality scores. MEGA 7.0 program was used to analyze nucleotide sequence 
divergence among the sample set by taking account different calculation algorithms. The 
results were interpreted with the consideration of the existing scientific literature. Nucleotide 
sequences were aligned using Clustal W alignment methods. Overall mean distance and 
pairwise distances are calculated for the aligned data set. The distances obtained from the 
analyze lead to find best model for constructing phylogenetic trees by using different statistical 
methods (UPGMA, Minimum Evolution / Neighbor-Joining / Maximum Likelihood / Maximum 
Parsimony).The total number of 1350 nucleotides aligned in the data set, gaps were 
completely deleted, and only this aligned sequences used for downstream analyses.The 
Jukes-Cantor model was used because of the better determ�nat�on of tree branch�ng t�mes. 
The UPGMA model d�d not show the correct topology �n some branches. Maximum Parsimony 
method, maximizes the amount of similarity due to common ancestry and reduces branch 
lengths, d�st�ngu�shed the spec�es from each other by �dent�fy�ng the outer group. Ne�ghbor-
Jo�n�ng method �s commonly used �n phylogenet�c because �t g�ves fast and l�ttle error. 
Neighbor-Joining and Minimum Evolution were selected as most suitable methods for the 
analyses for this work. Because �nter-spec�es relat�onsh�ps and branch lengths were found 
the same.
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Breast cancer constitutes 25-32% of female cancers. Even though 5% of breast cancers are 

due to germline mutations in BRCA1 and BRCA2, it has been reported that numerous different 

molecular mechanisms may be attributed to sporadic types. Glucose transporters (GLUT) 

gene family function as hexose transporters down a concentration gradient and upregulation 

of GLUT1 and GLUT3 has been shown in various studies in breast cancer tumors and cell 

lines, representing a key mechanism in glucose uptake for high rate of glycolysis. Regulation 

of expression is achieved by means of microRNAs in a great number of genes thereby playing 

an important role in tumor proliferation. The aim of this study is to compare GLUT1, GLUT3 

and their target miRNA (  expression levels mir-22-3p, and mir-103a-3p, mir-107 respectively)

in three breast cancer cell lines (SKBR-3, MCF-7, and MDA-MB-231) having different 

hormone receptor status, with normal breast cell line (hTERT) using qRT-PCR method. Both 

GLUT1 and GLUT3 expression was significantly reduced in SKBR-3 and increased in MDA-

MB-231. Only GLUT3 expression was decreased in MCF-7. Interestingly, the expression of 

mir-22-3p -targeting GLUT1- was significantly reduced in three cell lines. Among two GLUT3 

targeting miRNAs, no significant change was observed for mir-107, whereas significant 

decrease was observed for mir-103a-3p . only in MDA-MB-231 These results indicate that 

glucose uptake is influenced by GLUT1 and GLUT3 expression and this regulation show 

differences according to the hormone receptor status at miRNA level in breast cancer cell 

lines, therefore may contribute to the development of ''personalized medicine'' treatment 

strategies.
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Over the last 20 years, developments in molecular phylogenetics have greatly contributed to 
our understanding of genetic relationships among species Recent advances in DNA . 
sequencing techniques have enabled comparisons at the whole genome level. Genomes are 
composed of different types of nucleotide sequences, such as coding regions, non-coding 
regions, exons, introns and repetitive elements. Mutations of these distinct sequence types 
follows different patterns, thus their analysis requires different statistical models [1,2].16S 
rRNA genome sequences are used to exam�ne bacter�al phylogeny and taxonomy. 16s rRNA 
sequences of 22 bacterial species downloaded from NCBI database in the order of their 
sequence quality scores. MEGA 7.0 program was used to analyze nucleotide sequence 
divergence among the sample set by taking account different calculation algorithms. The 
results were interpreted with the consideration of the existing scientific literature. Nucleotide 
sequences were aligned using Clustal W alignment methods. Overall mean distance and 
pairwise distances are calculated for the aligned data set. The distances obtained from the 
analyze lead to find best model for constructing phylogenetic trees by using different statistical 
methods (UPGMA, Minimum Evolution / Neighbor-Joining / Maximum Likelihood / Maximum 
Parsimony).The total number of 1350 nucleotides aligned in the data set, gaps were 
completely deleted, and only this aligned sequences used for downstream analyses.The 
Jukes-Cantor model was used because of the better determ�nat�on of tree branch�ng t�mes. 
The UPGMA model d�d not show the correct topology �n some branches. Maximum Parsimony 
method, maximizes the amount of similarity due to common ancestry and reduces branch 
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Jo�n�ng method �s commonly used �n phylogenet�c because �t g�ves fast and l�ttle error. 
Neighbor-Joining and Minimum Evolution were selected as most suitable methods for the 
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Breast cancer constitutes 25-32% of female cancers. Even though 5% of breast cancers are 

due to germline mutations in BRCA1 and BRCA2, it has been reported that numerous different 

molecular mechanisms may be attributed to sporadic types. Glucose transporters (GLUT) 

gene family function as hexose transporters down a concentration gradient and upregulation 

of GLUT1 and GLUT3 has been shown in various studies in breast cancer tumors and cell 

lines, representing a key mechanism in glucose uptake for high rate of glycolysis. Regulation 

of expression is achieved by means of microRNAs in a great number of genes thereby playing 

an important role in tumor proliferation. The aim of this study is to compare GLUT1, GLUT3 

and their target miRNA (  expression levels mir-22-3p, and mir-103a-3p, mir-107 respectively)

in three breast cancer cell lines (SKBR-3, MCF-7, and MDA-MB-231) having different 

hormone receptor status, with normal breast cell line (hTERT) using qRT-PCR method. Both 

GLUT1 and GLUT3 expression was significantly reduced in SKBR-3 and increased in MDA-

MB-231. Only GLUT3 expression was decreased in MCF-7. Interestingly, the expression of 

mir-22-3p -targeting GLUT1- was significantly reduced in three cell lines. Among two GLUT3 

targeting miRNAs, no significant change was observed for mir-107, whereas significant 

decrease was observed for mir-103a-3p . only in MDA-MB-231 These results indicate that 

glucose uptake is influenced by GLUT1 and GLUT3 expression and this regulation show 

differences according to the hormone receptor status at miRNA level in breast cancer cell 

lines, therefore may contribute to the development of ''personalized medicine'' treatment 

strategies.
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The endoplasm�c ret�culum �s respons�ble for prote�n synthes�s and fold�ng and has an 

essent�al role �n understand�ng cellular stress. Recently, �t has been determ�ned that the 

endoplasm�c ret�culum med�ates �ntracellular s�gnal�ng pathways �n response to the 

aggregat�on of m�sfolded prote�ns. New �nvest�gat�ons �mply that the unfolded-prote�n 

response can tr�gger �nflammat�on and cancer. Thymoqu�none �s the act�ve component found 

�n the seeds of N�gella sat�va and has been determ�ned to have ant�-�nflammatory 

effect�veness �n models of asthma, d�abetes, encephalomyel�t�s, neurodegenerat�on, and 

carc�nogenes�s. Stud�es have revealed that thymoqu�none uses �ts ant�-neoplast�c effect(s) by 

d�fferent modes of act�on. For these reasons, we a�med to �nvest�gate the effect of 

thymoqu�none on endoplasm�c ret�culum stress �n MCF7 and HEK293 cells. Effect�ve doses of 

thymoqu�none (25 μM) �n the study were determ�ned by MTT analys�s. Cells were treated w�th 

25 μM thymoqu�none for 48 hours. Total RNA was �solated us�ng TRIzol reagent. Synthes�s of 

cDNA from the total RNA was carr�ed out us�ng Transcr�ptor H�gh F�del�ty cDNA Synthes�s k�t. 

Express�on levels of genes (GRP78, CHOP, EDEM1) assoc�ated w�th endoplasm�c ret�culum 

stress were analyzed by RT-qPCR. Fold changes were calculated by the CT method. The 

stat�st�cal s�gn�ficances were analyzed apply�ng two-ta�led student's t-test and analys�s of 

var�ance (ANOVA). As a result, We found a d�fference �n the express�on levels of ER stress 

related genes �n thymoqu�none-treated MCF7 cells compared to the untreated group. Th�s 

suggests that thymoqu�none affects the pathways assoc�ated w�th ER stress.
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K�ll�ng cancer cells by tr�gger�ng cellular apoptos�s seems to be the prevalent act�on 

mechan�sm for cancer drugs. Us�ng substances that target�ng the enzymes part�c�pat�ng �n the 

apoptot�c pathways that tr�ggers the cellular apoptos�s can be a useful treatment opt�on for 

cancer. GSTP enzyme, �ts newly known role as a modulator of cellular surv�val and death, can 

be a good prote�n molecule for cancer stud�es. Although, c�splat�n as one of the most potent 

alkylat�ng agent that appl�ed w�th success �n vast major�ty of cancers, �ts s�de effects are st�ll 

l�m�ts the usage of th�s drug. Concordantly, to overcome the s�de effects, produc�ng less tox�c 

and more effect�ve drug, comb�nat�on treatment opt�ons are popular research top�c �n recent 

years. Metform�n �s one of the natural product used for d�abetes. Recent stud�es showed that 

metform�n can reduce the r�sk of gett�ng cancer even be able to treat �t. In th�s respect, the a�m 

of th�s study �s to determ�ne the effects of metform�n alone and comb�nat�on w�th c�splat�n on 

apoptos�s �n androgen �ndependent prostate cancer cell l�ne (PC3). For th�s purpose, cells 

were treated w�th e�ther metform�n alone �n the range of 1–10 mM, c�splat�n alone or a 

comb�nat�on of these two drugs. Cytotox�c�ty of drugs were determ�ned w�th Alamar Blue 

Assay and IC50 was calculated. The effect of drugs on prote�n express�on level of GSTP1 was 

determ�ned by Western blot techn�que. In order to val�date our results, apoptos�s was 

exam�ned by us�ng Annex�n V-EGFP k�t (B�oV�s�on Incorporated CA., USA). C�splat�n IC50 

value was calculated as 30μM for PC3 cell l�ne. Both alone or comb�nat�on of drugs were 

�nh�b�ted the prol�ferat�on of PC3 cells �n a concentrat�on dependent manner. GSTP1 prote�n 

express�ons were s�gn�ficantly down regulated (p=0.05) �n metform�n/c�splat�n treated cells 

compared to control groups. In add�t�on to th�s, Annex�n V-EGFP levels wh�ch was a s�gn of 

apoptos�s, were s�gn�ficantly �ncreased by drug comb�nat�on. Th�s study suggest that 

metform�n and/or c�splat�n comb�nat�on may decrease the tumour promot�on as well as 

�ncrease the apoptos�s �n PC3 cells. As a result, th�s drug comb�nat�on can be usable for 

treatment for prostate cancer. 
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carc�nogenes�s. Stud�es have revealed that thymoqu�none uses �ts ant�-neoplast�c effect(s) by 

d�fferent modes of act�on. For these reasons, we a�med to �nvest�gate the effect of 
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stress were analyzed by RT-qPCR. Fold changes were calculated by the CT method. The 
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mechan�sm for cancer drugs. Us�ng substances that target�ng the enzymes part�c�pat�ng �n the 

apoptot�c pathways that tr�ggers the cellular apoptos�s can be a useful treatment opt�on for 

cancer. GSTP enzyme, �ts newly known role as a modulator of cellular surv�val and death, can 

be a good prote�n molecule for cancer stud�es. Although, c�splat�n as one of the most potent 

alkylat�ng agent that appl�ed w�th success �n vast major�ty of cancers, �ts s�de effects are st�ll 

l�m�ts the usage of th�s drug. Concordantly, to overcome the s�de effects, produc�ng less tox�c 

and more effect�ve drug, comb�nat�on treatment opt�ons are popular research top�c �n recent 

years. Metform�n �s one of the natural product used for d�abetes. Recent stud�es showed that 

metform�n can reduce the r�sk of gett�ng cancer even be able to treat �t. In th�s respect, the a�m 

of th�s study �s to determ�ne the effects of metform�n alone and comb�nat�on w�th c�splat�n on 

apoptos�s �n androgen �ndependent prostate cancer cell l�ne (PC3). For th�s purpose, cells 

were treated w�th e�ther metform�n alone �n the range of 1–10 mM, c�splat�n alone or a 

comb�nat�on of these two drugs. Cytotox�c�ty of drugs were determ�ned w�th Alamar Blue 

Assay and IC50 was calculated. The effect of drugs on prote�n express�on level of GSTP1 was 

determ�ned by Western blot techn�que. In order to val�date our results, apoptos�s was 

exam�ned by us�ng Annex�n V-EGFP k�t (B�oV�s�on Incorporated CA., USA). C�splat�n IC50 
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compared to control groups. In add�t�on to th�s, Annex�n V-EGFP levels wh�ch was a s�gn of 

apoptos�s, were s�gn�ficantly �ncreased by drug comb�nat�on. Th�s study suggest that 

metform�n and/or c�splat�n comb�nat�on may decrease the tumour promot�on as well as 
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As nature dictates, aging is inevitable for humans. As our bodies do, our brains also get older 

and lose cognitive abilities. Alzheimer and Parkinson's diseases are common examples seen 

with the advancing age. As known, brain is composed of various types of cells including 

neurons, glia, and stem cells. Brain stem cells are the dividing cells that can give rise to either 

neuron or glia, and thought to be effective in aging processes. By the help of these cells, our 

brains are capable of regeneration at all age with a decreasing rate as the age progresses. 

The important thing with this knowledge is that if one can induce those cells to proliferate, then 

he can cure many neurodegenerative diseases. So the question is where and how we can 

induce them to proliferate in the brain. From this point we formed our hypothesis around the 

following; since old people have old stem cells which are taking part in the neurogenesis at a 

lower rate than their younger counterparts, then we may find a way to make the old ones 

young again if we can find differences between old and young derived stem cells. For our 

purpose we prefered zebrafish as model organism due to its usefulness mostly in terms of its 

handy complete brain size, aging gradually like mammals do, and higher regenerative 

capability compared to mammals. For that, we isolated neural stem cells from old and young 

zebrafish, characterized and identified the cells and whole brain tissues via immunochemical 

methods for investigation of the differentiation process into neurons and glia, found 

differences in between via RNA sequencing and microarray techniques. Next we will examine 

the cellular structures of the stem cells before and after differentiation, then proceed with 

knock-down and upregulation approaches for the old stem cells, transplantation of those back 

to the old animal and see rejuvenation if any. We aim with our project to present a method that 

can prevent cognitive aging, and believe that our project will shed light on the relationship 

between neurogenesis and stem cells in the old brain and their link to most of the age-related 

diseases. 
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Disrupted cholesterol homeostasis enhances the risk of developing cardiovascular diseases. 
Recently, it has been reported cholesterol homeostasis is also regulated by microRNAs 
(miRNAs) as well as conventional transcriptional/post-transcriptional regulation mechanisms 
[1]. miRNAs, which play a role in post-transcriptional regulation of gene expression, are non-
coding RNAs that about 22 nucleotides in length [2]. It has been shown that miRNAs were 
detected in intracellular fluids at first but also they could be obtained from extracellular fluids 
was called circulating miRNA [3]. In this study, we investigated whether circulating miR-223, 
could be considered as a biomarker or not for cholesterol homeostasis by examining its levels 
of  hypercholesterolemia pat ients.  Blood samples were col lected from 70 
hypercholesterolemia patients and 44 healthy people, who were compatible with necessary 
criteria in Ege University Cardiology Polyclinic. Then plasma was separated from blood 
samples by centrifuge. Next total RNA isolation was performed from plasma samples using 
miRNeasy Serum/Plasma kit. Following step included cDNA synthesis and determining of 
quantitative of mature miRNAs, which used hsa-miR-223-3p (selected primer), SNORD42  
(reference primer) and ce-miR-39 (spike-in primer), were performed using All-in-One miRNA   
qRT-PCR Detection kit. The comparison of patients and control groups' demographic and 
clinical values was evaluated in SPSS software and significance value was accepted p<0.05. 
Consequently of the analysis, circulating miR-223 levels were found to be down-regulated 
2.003 folds in hypercholesterolemia patients compared to the control group. Results also 
showed that total cholesterol, triglyceride and LDL values of patients were found to have a 
significant negative correlation with circulating miR-223 expressions. 
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As nature dictates, aging is inevitable for humans. As our bodies do, our brains also get older 

and lose cognitive abilities. Alzheimer and Parkinson's diseases are common examples seen 

with the advancing age. As known, brain is composed of various types of cells including 

neurons, glia, and stem cells. Brain stem cells are the dividing cells that can give rise to either 

neuron or glia, and thought to be effective in aging processes. By the help of these cells, our 

brains are capable of regeneration at all age with a decreasing rate as the age progresses. 

The important thing with this knowledge is that if one can induce those cells to proliferate, then 

he can cure many neurodegenerative diseases. So the question is where and how we can 

induce them to proliferate in the brain. From this point we formed our hypothesis around the 

following; since old people have old stem cells which are taking part in the neurogenesis at a 

lower rate than their younger counterparts, then we may find a way to make the old ones 

young again if we can find differences between old and young derived stem cells. For our 

purpose we prefered zebrafish as model organism due to its usefulness mostly in terms of its 

handy complete brain size, aging gradually like mammals do, and higher regenerative 

capability compared to mammals. For that, we isolated neural stem cells from old and young 

zebrafish, characterized and identified the cells and whole brain tissues via immunochemical 

methods for investigation of the differentiation process into neurons and glia, found 

differences in between via RNA sequencing and microarray techniques. Next we will examine 

the cellular structures of the stem cells before and after differentiation, then proceed with 

knock-down and upregulation approaches for the old stem cells, transplantation of those back 

to the old animal and see rejuvenation if any. We aim with our project to present a method that 

can prevent cognitive aging, and believe that our project will shed light on the relationship 
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Disrupted cholesterol homeostasis enhances the risk of developing cardiovascular diseases. 
Recently, it has been reported cholesterol homeostasis is also regulated by microRNAs 
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Breast cancer is one of the most common types of cancer among women worldwide. The 

exact etiology of breast cancer is not fully known, but genetic risk factors are defined which are 

associated with breast cancer incidence. The aim of this study is to determine the effects of 

XRCC3 Thr241Met (rs861539) and XRCC4 G(–1394)T (rs6869366) DNA repair and BaxG(-

248)A (rs4645878) and BCL2 C(–938)A (rs2279115) apoptotic gene polymorphisms on 

developing breast cancer. The study included 175 patients with a diagnosis of breast cancer 

and 158 healthy controls. DNA repair and apoptotic gene polymorphisms were detected by 

using  PCR-RFLP technique. Breast cancer risk was 5,43 times more in individuals carrying 

the AA genotype of BaxG(-248)A (OR=5.43, %95 CI=1.70-15.84; P=0.002). The risk of 

metastasis was 11 times more with the people having this genotype (OR: 10.8, %95 CI: 1.40-

82.7). People with AA genotype in this gene had 6 times more chance of having a tumor larger 

than 2 cm (OR: 6.1, %95 CI: 1.2-30.0). The risk of breast cancer was 2,77 times more in 

individuals carrying the Met/Met genotype of XRCC3 Thr241Met (OR=2.77, %95 CI=1.26-

6.11; P=0.009). The risk of advanced clinical stage (stage III+IV) with the Met/Met genotype 

was 4 times more increased (OR: 3.85, %95 CI: 120-12.7). In our study no relationship with 

breast cancer was found with XRCC4 G(–1394)T and BCL2 C(–938)A gene polymorphisms. 

Multi-center trials using subjects with genetic variations are needed to establish the 

relationship between breast cancer and single gene polymorphism. 
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Glycosylation of molecules (proteins, lipids) is crucial for a wide variety of cellular processes 

ranging from cell-cell communication to cell differentiation and is altered in many disease 

states. The glycosylation machinery is composed of many elements such as activators, 

transporters, glycosyltransferases, and glycosidases. Thus, a more profound understanding 

of the relation of glycosylation processes by investigating these elements is important to 

understand disease states. β-Hexosaminidases are glycoside hydrolase enzymes that are 

found through all domains of life. The target of β-Hexosaminidases are terminal N-

acetylglucosamine and N-acetylgalactoseamine residues. Deficiency of human β-

Hexosaminidases leads to the lysosomal storage disorders Tay-Sachs and Sandhoff that are 

caused by GM2 ganglioside accumulation in the lysosome resulting in lysosomal cell death. 

The Drosophila melanogaster genome harbors 3 hexosaminidases (Hexo1, Hexo2, and 

Fused Lobes) that were identified as enzymes that cleave N-acetyl β-D-glucosamine. These 

enzymes take part in N-Glycan synthesis, chitin degradation, and in various metabolic 

pathways. We have identified a novel hexosaminidase in Drosophila and hypothesize that it 

represents the insect homologue of the mammalian Hexosaminidase D encoded by the 

HEXDC gene. The enzymatic activity of dmHexDC was characterized by using crude extracts 

of full-length and truncated forms of the enzyme. The enzyme was characterized by 

performing an enzymatic assay with either p-nitrophenyl-β-N-acetylgalactosaminide or p-

nitrophenyl-β-N-acetylglucosaminide. The results show induction of p-nitrophenyl-β-N-

acetylgalactosaminidase activity between pH values 4.5 and 6.0. Using in silico modeling two 

critical amino acids, E347 and D346 were determined. E347A mutation was introduced by 

site-directed mutagenesis and enzymatic assays with crude extracts show that the enzymatic 

activity was abolished. To reveal the effects of the catalytic activity of dmHexDC in vivo we are 

in the process of generating a CRISPR mutant with a diminished catalytic activity by mutating 

the critical amino acid using the homologous-directed repair (HDR) pathway. Furthermore, the 

human HEXDC gene will be introduced using Recombination Mediated Cassette Exchange 

(RMCE). Overall, this work will provide understanding of the importance of deglycosylation in 

biology and in particular in neurodegenerative disorders.
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Non-small cell lung cancer (NSCLC) �s a lead�ng cause of cancer mortal�ty �n both man and 

woman all over the world [1] Caffe�c Ac�d Phenethyl Ester (CAPE) �s a major act�ve component 

�n propol�s and �t has been prev�ously �dent�fied as a strong ant�ox�dant, ant�-�nflammatory, 

ant�v�ral and ant�cancer molecule. The a�m of the present study was to �nvest�gate the 

comparat�ve effects of s�ngle treatment 5-FU, CAPE and comb�ne teraphy of these drugs on 

human lung cancer cell l�ne A549. A549 cells were cultured �n RPMI supplemented w�th 10% 

fetal bov�ne serum (FBS) �n a hum�d�fied atmosphere of 5% CO2 at 37 °C respect�vely. Cell 

v�ab�l�ty was determ�ned by MTT assay that assess the relat�ve percentage of metabol�cally 

act�ve cells compared to untreated cells. For MTT assay the dosage range of 5-FU �s and 

CAPE 30- and d�fferent dosage of two drugs. The IC50 (concentrat�on that �nh�b�ts 50% of cell 

growth) was calculated for any drugs and comb�nat�on w�th 5-FU and CAPE. We compared 

the effect of monotherapy and polytherapy of drugs on human lung cancer cell l�ne A549.We 

observered the amount of cell v�ab�lt�es after drug treatment were 50µM for 5-FU, 4µM for 

CAPE and 12,5 µM 5FU+ 1µM CAPE comb�nat�on treatment. For cell viability, cells were 

treated with IC50 value for each drugs and combination 24h, 48h of incubation. 5-FU and 

CAPE comb�nat�on therapy �s more effect�ve than s�ngle therapy of these drugs. The results of 

the present study may ass�st �n the treatment of non-small cell lung cancer.
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Tr�ple negat�ve breast cancer (TNBC), the most aggress�ve breast cancer subtype, has h�gh 
�nc�dence rate of lung metastas�s. Not only prote�n cod�ng transcr�pts, but also non-cod�ng 
transcr�ptome, such as m�croRNAs (m�RNAs) and long non-cod�ng RNAs (lncRNAs), have 
act�ve roles �n cancer progress�on and metastas�s. Add�t�onally, lncRNAs can act as sponges 
for m�RNAs. Here, we a�med to construct the first mRNA-m�RNA-lncRNA compet�ng 
endogenous RNA (ceRNA) network controll�ng metastas�s �n TNBC, and to prevent lung 
metastas�s by target�ng central cand�date genes. We establ�shed pr�mary tumor and human-
�n-mouse (HIM) and mouse-�n-mouse (MIM) lung metastas�s models us�ng TNBC cell l�nes �n 
nude and Balb/c m�ce, respect�vely. We v�sual�zed pr�mary and metastat�c tumors us�ng �n v�vo 
�mag�ng system, harvested tumors and performed both RNA- and small RNA-sequenc�ng. 
Forty-five and 91 m�RNAs were d�fferent�ally expressed between pr�mary and metastat�c 
tumors �n HIM and MIM models, respect�vely. A m�RNA fam�ly w�th an establ�shed role �n 
metastas�s as well as several other m�RNAs was �dent�fied as h�ghly d�fferent�ally expressed �n 
the same d�rect�on �n both models. Moreover, 1283 and 3631 mRNAs, and 116 and 143 
lncRNAs were d�fferent�ally expressed �n HIM and MIM models, respect�vely. We then 
�ntegrated these three layers of data, funct�onal enr�chments, pathway maps and target 
pred�ct�ons to construct the first ceRNA network controll�ng lung metastas�s �n TNBCs. 
Currently, we are test�ng the funct�onal roles of cand�date lncRNAs �n �n v�tro and �n v�vo 
metastas�s assays. Ult�mately, our study w�ll uncover novel lncRNAs that can be used as 
potent�al targets and/or b�omarkers �n breast-to-lung metastas�s. 

Keywords: Tr�ple negat�ve breast cancer, lung metastas�s, comput�ng endogenous RNA, long 
noncod�ng RNA, m�croRNA
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Cr�mean-Congo hemorrhag�c fever (CCHF) �s a contag�ous d�sease caused by Cr�mean-

Congo hemorrhag�c fever v�rüs (CCHFV). M�cro RNAs (m�RNAs) are usually 21-22 

nucleot�des �n length and are a class of noncod�ng RNAs (ncRNAs). Both host and v�rus 

genomes are equ�pped w�th m�RNAs. In recent years, �t �s thought that some m�RNAs can be 

used as therapeut�c targets and prognost�c markers for d�sease progress�on. In th�s study, the 

express�on levels of m�R-126-3p and m�R-142-5p �n CCHF pat�ents were �nvest�gated for the 

first t�me. Blood samples of 100 �nd�v�duals, �nclud�ng 60 exper�mental (CCHF pat�ents) and 40 

controls (healthy), were collected �nto the RNA blood tube (paxgene) conta�n�ng the spec�fic 

detect�on flu�d. Total RNA was �solated, �nclud�ng m�RNAs. Complementary DNA (cDNA) 

synthes�s was performed. The quant�tat�ve real t�me polymerase cha�n react�on (qRT-PCR) 

phase was followed to determ�ne the express�on levels of the m�RNAs (m�R-126-3p and m�R-

142-5p) and housekeep�ng gene (ACTIN) �n pat�ents and controls us�ng SYBR Green method. 

All the qRT-PCR results were uploaded to the PCR Array Data Analys�s software and analyzed 

accord�ng to the ΔΔCq method.  As a result, �t was found that express�on level of m�R-142-5p 

was �ncreased 12,2895 t�mes (p=0.26) and express�on level of m�R-126-3p was decreased 

7,3927 t�mes (p=0.36) �n pat�ents. The fact that m�R-142-5p �s a ncRNA wh�ch �s up-regulated 

�n v�ral �nfect�ons, supports our find�ngs. S�nce m�R-126-3p plays a role �n ant�v�ral response, �t 

was decreased �n pat�ents as we expect. It �s bel�eved that our find�ngs w�ll contr�bute to 

understand�ng the pathogenes�s of CCHF d�sease. 
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Triple-negative breast cancer (TNBC) is the most aggressive subtype of breast cancer. 

BRCA1-mutated TNBC patients generally respond well to DNA cross-linking agents like 

cisplatin. However, most of the patients acquire resistance and eventually die. Therefore, 

there is a dire need of developing promising approaches to enhance chemo-response; hence, 

extending the survival of TNBC patients. MicroRNAs (miRNAs) play active role in controlling 

proliferation, apoptosis, invasion and drug resistance in cancer. However, the role of global 

miRNA-mRNA interactions in determining chemotherapy response of BRCA1-mutated 

TNBCs has not been elucidated yet. Thus, we aimed to delineate miRNA-protein regulatory 

networks controlling chemotherapy resistance/response in BRCA1–mutated TNBCs. To this 

end, we first developed cisplatin resistant BRCA1-mutated breast cancer cells (MDA-MB-

436-CisR and HCC1937-CisR) and performed miR-Seq and RNA-Seq in order to identify 

differentially expressed miRNAs and mRNAs, respectively. Using Ingenuity Pathway Analysis 

(IPA), we found p53-centric miRNA-mRNA network regulating cisplatin resistance. We 

identified a downregulated central miRNA whose upregulation reversed resistance and 

promoted DNA-damage and apoptosis in both cisplatin resistant cell line models. 

Interestingly, the host gene for this miRNA was also downregulated in cisplatin resistance, 

suggesting a possible co-regulation with the host gene. Bioinformatics analysis also revealed 

binding sites for two key transcription factors, CTCF and EGR1, in the promoter region of this 

gene/miRNA. Overall, by integrating miR-Seq and RNA-Seq data and constructing miRNA-

mRNA interaction networks dictating chemotherapy resistance, we identified a candidate 

miRNA whose modulation re-sensitizes resistant breast cancer cells to cisplatin. Currently, we 

are working on the validation of the upstream regulators of this candidate miRNA and their role 

in cisplatin resistance.
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Cr�mean-Congo hemorrhag�c fever (CCHF) �s a contag�ous d�sease caused by Cr�mean-

Congo hemorrhag�c fever v�rüs (CCHFV). M�cro RNAs (m�RNAs) are usually 21-22 

nucleot�des �n length and are a class of noncod�ng RNAs (ncRNAs). Both host and v�rus 

genomes are equ�pped w�th m�RNAs. In recent years, �t �s thought that some m�RNAs can be 

used as therapeut�c targets and prognost�c markers for d�sease progress�on. In th�s study, the 

express�on levels of m�R-126-3p and m�R-142-5p �n CCHF pat�ents were �nvest�gated for the 

first t�me. Blood samples of 100 �nd�v�duals, �nclud�ng 60 exper�mental (CCHF pat�ents) and 40 

controls (healthy), were collected �nto the RNA blood tube (paxgene) conta�n�ng the spec�fic 

detect�on flu�d. Total RNA was �solated, �nclud�ng m�RNAs. Complementary DNA (cDNA) 

synthes�s was performed. The quant�tat�ve real t�me polymerase cha�n react�on (qRT-PCR) 

phase was followed to determ�ne the express�on levels of the m�RNAs (m�R-126-3p and m�R-

142-5p) and housekeep�ng gene (ACTIN) �n pat�ents and controls us�ng SYBR Green method. 

All the qRT-PCR results were uploaded to the PCR Array Data Analys�s software and analyzed 

accord�ng to the ΔΔCq method.  As a result, �t was found that express�on level of m�R-142-5p 

was �ncreased 12,2895 t�mes (p=0.26) and express�on level of m�R-126-3p was decreased 

7,3927 t�mes (p=0.36) �n pat�ents. The fact that m�R-142-5p �s a ncRNA wh�ch �s up-regulated 

�n v�ral �nfect�ons, supports our find�ngs. S�nce m�R-126-3p plays a role �n ant�v�ral response, �t 

was decreased �n pat�ents as we expect. It �s bel�eved that our find�ngs w�ll contr�bute to 

understand�ng the pathogenes�s of CCHF d�sease. 
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Sheep �s the most �mportant l�vestock contr�but�ng �n econom�c development of the country. It 

has a major contr�but�on to the food and wool �ndustry �n the country. The qual�ty of wool �s 

ma�nly dependent on the genet�c makeup of sheep. The wool fiber �s ma�nly composed of 

prote�ns from the kerat�n fam�ly. These prote�ns are respons�ble for the major structural and 

mechan�cal propert�es of the wool fiber. Var�at�on �n genes controll�ng the kerat�n prote�ns has 

the potent�al to be developed as genet�c-markers assoc�ated w�th wool tra�ts. We str�ve to 

character�ze sheep wool samples collected from d�fferent sheep breeds. For th�s purpose, 

genet�c polymorph�sm �n the genes encod�ng key kerat�n-assoc�ated prote�ns (KAPs) was 

also �nvest�gated �n d�fferent sheep breeds or the�r crosses �n Malakand D�v�s�on.  Polymerase 

cha�n react�on-s�ngle strand conformat�onal polymorph�sm (PCR-SSCP) analys�s and d�rect 

DNA sequenc�ng approaches were used to �dent�fy var�at�on �n KAP1-2, KAP1.1. and KAP6. 

Our prel�m�nary data shows genet�c var�at�on across d�fferent breeds/ crosses of Malakand 

D�v�s�on.
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Melaton�n �s a naturally occurr�ng molecule secreted by the p�neal gland and known as a 

gatekeeper of c�rcad�an clocks. Mount�ng ev�dence �nd�cates that melaton�n, employ�ng 

mult�ple and �nterrelated mechan�sms, exh�b�ts a var�ety of oncostat�c propert�es �n tumor 

progress�on and ang�ogenes�s. Melaton�n comb�ned w�th stem cell transplantat�on d�splayed 

prom�s�ng appl�cat�on potent�al �n neurodegenerat�ve d�seases, l�ver c�rrhos�s, wound heal�ng, 

myocard�al �nfarct�on, k�dney �schem�a �njury, osteoporos�s, etc. It exerts �ts phys�olog�cal and 

patholog�cal funct�ons through �ts ant�-ox�dant, ant�-�nflammatory, ant�-apoptos�s and ant�-

age�ng propert�es. So, the effect of melaton�n on ang�ogenes�s and wound heal�ng was 

analyzed on adult fibroblast and HUVECs. Ch�ck chor�o-allant�oc membrane (CAM) model 

was used for find�ng the “�n v�vo” ang�ogen�c effect of melaton�n. It was analyzed on “tube 

format�on assay” on HUVECs. As a result, ant�-ang�ogen�c effect of melaton�n was found 

obv�ously. The role of VEGF gene fam�ly was clar�fied �n melaton�n ant�ang�ogen�c affect. Cell 

prol�ferat�on and m�grat�on �s �mportant on wound heal�ng. We observed that melaton�n �nh�b�ts 

cell v�ab�l�ty and cell m�grat�on on adult fibroblast cells whereas st�mulates on HUVECs. So 

melaton�n �s a hormone w�th var�ous affects on ang�ogenes�s and cell prol�ferat�on and 

m�gratr�on wh�ch have potent�al uses �n cancer treatment and t�ssue regenerat�on.
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membrane model
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Sulfur (S) �s an �mportant macro element �n plants and �t prov�des s�gn�ficant contr�but�ons to 

plant growth and product�v�ty. The enzyme sulfite ox�dase (SOX, EC 1.8.3.1) located �n the 

perox�somes plays �mportant roles �n detox�fy�ng excess sulfite that �s generated dur�ng sulfur 

ass�m�lat�on or because of a�r pollut�on. In th�s study, genome-w�de and comparat�ve analyses 

of SOX genes were performed �n common bean (Phaseolus vulgar�s), potato (Solanum 

tuberosum), grape (V�t�s v�n�fera), and ma�ze (Zea mays). Interest�ngly, all plant spec�es had 

the one SOX gene member �n the�r genome. Although, all SOX genes conta�ned the same 

exons numbers w�th 12, promotor sequences of SOX genes showed the var�at�ons �n number 

and type of c�s-act�ng elements. The al�gnment and mot�f analyses revealed the h�ghly 

conserved pr�mary structure of SOX prote�ns. All SOX prote�ns conta�ned �n both 

ox�doreductase molybdopter�n b�nd�ng (PF00174) and Moco ox�doreductase d�mer�zat�on 

(PF03404) doma�ns. In SOXs, prote�n length (am�no ac�d), molecular we�ght (kDa), and 

�soelectr�c po�nt (pI) were ranged from 393 to 397, from 43.36 to 43.96, and from 6.35 to 8.10, 

respect�vely. Wh�le some structural d�vergences were detected �n pred�cted 3D structure of 

SOX prote�ns, s�m�lar 3D topology generally was observed. The compar�son of b�omolecular 

3D structures �nd�cated that the percentages of structure overlap were found between 98.73% 

and 99.75% among plant spec�es. The phylogenet�c analys�s of SOX prote�ns showed that 

monocot-d�cot d�vergence was observed w�th the h�ghest bootstrap value (100%) �n 

phylogenet�c tree. The prote�n-prote�n �nteract�on (PPI) network �nd�cated that 10 pred�cted 

potent�al �nteract�on partners of potato SOX prote�n were found, �nclud�ng sulfite reductase, 

adenylyl-sulfate reductase, mercaptopyruvate sulfurtransferase, sulfate adenylyl 

transferase, and glyoxalase II. 
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Sulfur (S) is a key element and plays important roles in many cellular processes, including 

structure and biological activity of proteins, synthesis of cysteine and methionine, and in plant 

defense. The sulfur assimilation pathway contains many genes that regulate the plant 

metabolism and growth. In this study, the expression profiles of 30 sulfur pathway genes from 

nine families, containing sulfate transporter (SULTR), APS reductase (APR; EC 1.8.99.2), 

sulfite reductase (SIR; EC 1.8.99.1), O-acetylserine (thiol)-lyase (OAS-TL; EC 2.5.1.47), 

glutamino-cysteine lyase (GCL; EC 6.3.2.2), glutatione synthetase (GSHS; EC 6.3.2.3), 

sulfite oxidase (SOX; EC 1.8.3.1), cystathionine γ-synthase (CGS; EC 2.5.1.48) and 

cystathionine β-lyase (CBL; EC 4.4.1.8) were investigated in Arabidopsis thaliana under 

acetic acid and/or drought treatments. The microarray data used in this study were retrieved 

from NCBI GEO Data Sets (accession number: GSE46524). According to the gene 

expression profile analysis, the lowest and highest log2 ratios were found as -7.925 and 3.761 

for O-acetylserine (thiol)-lyase (bifunctional L-3-cyanoalanine synthase/cysteine synthase 

D2) and APS reductase (5'-adenylylsulfate reductase 1), respectively. Particularly, acetic acid 

and/or drought treatments increased the gene expression in many sulfur pathway genes, 

whereas long time drought stress (12 days) decreased the gene expression in some sulfur 

genes such as bifunctional L-3-cyanoalanine synthase/cysteine synthase D2, probable 

sulfate transporter 3.5, and cystathionine beta-lyase. The absolute values of log2 ratio (≥1 and 

≤–1) were used as thresholds to confirm the significance of d�fferentially expressed genes 

(DEGs). A total of 75 DEGs were identified under various perturbations. Among them, 34 were 

up-regulated (18.89%) and 41 were down-regulated (22.78%). Based on our data analysis, it 

can be suggested that acetic acid and/or drought stress perturbations induced the many sulfur 

assimilation genes in A. thaliana.
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Bacterial resistance against physical stress, e.g. thermotolerance, is a complex and only 

partially understood phenotype. We performed a detailed and comparative search in the draft 

genome sequence of the moderately thermotolerant Lactococcus lactis. ssp. lactis strain GL2 

for genes and proteins which have previously been implicated in resistance to elevated 

temperature in this species. For comparison, three completely sequenced reference strains of 

L. lactis ssp. lactis and two of ssp. cremoris were included in the analysis. The investigated 

genes/proteins comprised i) class I heat shock proteins (DnaK, DnaJ, GroESL, GrpE) and 

their transcriptional repressor HrcA, ii) class III heat shock proteins (ClpB, ClpC, ClpE, ClpP, 

ClpX) and their negative regulator CtsR. A detailed analysis of the 5´-region of hrcA of the ssp. 

lactis revealed a so far unnoticed ambiguity in the identification of the correct translation start 

codon for HrcA and the presence of a potential untranslated leader sequence with intriguing 

features. This sequence is not present in ssp. cremoris. Other investigated genes/proteins 

included iii) RecA, for which we unexpectedly found two different genes, iv) FtsH and the 

LexA-like regulator HdrI, both have been shown to act together with RecA, and v) HtrA, GdpP 

and the two-component system CesSR. 
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Non-small cell lung cancer (NSCLC) is one of the most common cause of cancer-related 
mortality almost all over the world, which represents approximately %83 of lung cancer cases. 
It has poor overall survival rate approximately 14% and rapidly metastasizing property. 
Therefore, the early detection of the NSCLC is essential for outcome the high rate of mortality 
and improvement successful therapy. It is well known that the more early NSCL cancer is 
detected, the more efficiently it may be treated, resulting in the decrease of mortality with 
increasing survival rates. The present study was aimed to find candidate protein biomarkers 
that associated with NSCLC pathogenesis by combining gel-based proteomics techniques 
with MALDI TOF/TOF mass spectrometric analysis. In this research, tumor tissue samples 
and tumor-adjacent normal tissue samples were obtained from NSCLC patients, and whole 
tissue proteins extracted, and measured the concentration of the proteins by modified 
Bradford assay. Two-dimensional electrophoresis was performed using pooled tissue 
proteins from NCSLC patients per each group by comparatively. in gel digestion combined 
with mass spectrometric analysis was used for identification and characterization of proteins. 
Selected proteins among the identified differently expressed proteins in the two dimensional 
gel electrophoresis analysis, were validated using western blot analysis for confirmation the 
proteomic data. A total of 40 protein spots were successfully identified by MALDI-TOF/TOF 
analysis, and 33 proteins were found differentially expressed using SwissProt and NCBInr 
protein identification databases, of which 27 proteins were up-regulated, while, 6 proteins 
were down-regulated in the NSCLC comparing with normal tissue proteome level. Among 
them, 2DE experiments data showed that GDIR1 (Rho GDP-dissociation inhibitor 1) was up-
regulated 14.95 times, PARK7 (protein DJ-1) was up-regulated 18.19 times, and PRDX3 
(thioredoxin-dependent peroxide reductase, mitochondrial) was up-regulated 24.15 times in 
the NSCLC tissue versus normal tissue.  GDIR1 PARK7 and PRDX3 were confirmed by 
western blot analysis that confirmed proteomics findings. These results suggested that 
differentially identified tissue proteins might be associated with progression of lung cancer. 
Among which, GDIR1 and GDIR2 proteins may be biomarkers for NSCLC, because their high 
expression levels contribute to tissue invasion and metastasis. And, protein DJ-1, as known 
also PARK7 is a chaperon protein that has roles in protect cells against oxidative stress as 
oncogene protein....

Keywords: NSCLC, proteomics, tissue biomarkers, 2DE, mass spectrometry.
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In this study, the effects of Calvatia utriformis on growth and biosynthesis of K562 cells was 

considered as a suitable model for leukemia blast phase. Chronic myeloid leukemia is one of 

the most prominent types of leukemia caused when a "swapping" of DNA occurs between 

chromosomes 9 and 22 during cell division. The unique fusion gene product, p210Bcr-Abl, is a 

constitutively active tyrosine kinase that is specific  to, and has a central role in the 

pathogenesis of, CML. Bcr-Abl has transforming activity, increases stem cell turnover, alters 

cellular adhesion between the malignant CML progenitors and the bone marrow 

microenvironment. (CML) is a stem cell disorder caused by a constitutively activated tyrosine 

kinase, the Bcr-Abl oncoprotein. An inhibitor of this tyrosine kinase, imatinib mesylate, is 

becoming the first-line therapy for CML. The development of resistance to this drug is a 

frequent setback, particularly in patients in advanced phases of the disease. Worldwide 

studies are underway to find new medicines using cell lines. Therapeutic therapies can be 

effective in treating the disease using high potential compounds that do not have harmful 

effects like chemotherapy. Calvatia utriformis inhibited the growth of K562 cells, which was 

examined by MTT, which results were statistically significant in comparison with the control 

group. The effect of extract of this fungus on the pathway of tyrosine kinase and growth on 

K562 cells can be the subject of future studies.
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In this study, it was aimed to determine the genetic variation among honey bee populations in 

Thrace region of Turkey using 16S rDNA and ND5 gene regions.  DNA sequencing and PCR-

RFLP was done by DraI, MboII and SwaI restriction enzymes. A total of 100 worker honey 

bees samples were used as materials from different regions of Tekirdağ, Gökçeada, 

Çanakkale, Edirne and Kirklareli provinence. In this study, two different haplotypes were 

identified with DraI and SwaI restriction enzymes of 16S rDNA and ND5 gene regions. Seven 

different bands of 315, 212, 116, 116, 92, 70 and 44 bp were observed in the Type 1 haplotype 

in terms of 16S rDNA/DraI fragment. In Type 2 haplotype, there is an additional restriction site 

at position 705 which is a result of C→T transition and this haplotype gives the 8 band pattern 

(215, 212, 116, 116, 100, 92, 70 and 44 bp). For the 16S rDNA/SwaI, 3 different bands of 359, 

324 and 282 bp was determined in the Type 1 haplotype. In Type 2 haplotype, there is an 

additional restriction site at position 196 which is a result of A→T transition and this haplotype 

gives the 4 band pattern of 359, 324, 195 and 87 bp bands on the agarose gel. However, one 

haplotype was identified in all samples for 16S rDNA/MboII. For the ND5/DraI, 3 different 

bands of 440, 270 and 112 bp was detected in the Type 1 haplotype. In, ND5 gene region, the 

result of single nucleotide change in position 383 (T → C transition) of the cut point of the DraI 

restriction enzyme is lost. Thus, 3 bands of 112, 270 and 440 bands on the gel, a cut profile 

consisting of 2 different band models of 552 and 270 was obtained. No variation was found in 

the ND5 region with the restriction enzymes MboII and SwaI, and same haplotype was 

observed in all samples.
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Cefaclor �s a second-generat�on ant�b�ot�c of cephalospor�n group and �t �s commonly used �n 

the treatment of upper resp�ratory tract d�seases. In th�s study, mutagen�c potent�als of 

cefaclor and two der�vat�ves (cefaclor-o-van�l�n and cefaclor-o-van�l�n/Ru III) were 

�nvest�gated byAmes/Salmonella/M�crosomal test system us�ngTA98 and TA100 stra�ns of 

Salmonella typh�mur�um. Both stra�ns were treated w�th the concentrat�ons of 160, 80, 40, and 

20 µg/ml cefaclor, cefaclor-o-van�l�n and cefaclor-o-van�l�n/Ru III �n the presence and absence 

of the metabol�c act�vat�on system conta�n�ng l�ver m�crosomal enzymes (S9 m�x). D�methyl 

sulfox�de (DMSO) as solvent control and spontaneous control groups were also used �n the 

exper�ments. 2-Am�nofluorene was used as pos�t�ve control �n the presence of S9 m�x, 4-n�tro-

o-phenylened�am�ne was used as pos�t�ve control �n the absence of S9 m�x for TA98 stra�ns. 

Sod�um az�de �s used as pos�t�ve control, �n the presence and absence of S9 m�x for stra�n 

TA100. Obta�ned data were stat�st�cally analyzed byDunnett t test us�ng SPSS (17.0) package 

programme. As a result of th�s study, �t was determ�ned that cefaclor and cefaclor der�ved 

complexes d�d not have any mutagen�c effect for both TA98 and TA100 stra�ns �n the presence 

and absence of metabol�c act�vat�on system.
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Cult�vated sunflower (Hel�anthus annuus L.), �s the one of the ma�n crops used for ed�ble 

vegetable o�l, �n many countr�es of the world, �nclud�ng Turkey. Genes of transcr�pt�on factors 

are known to play a d�rect role �n many metabol�c events �n plants. Stud�es on the role of 

transcr�pt�on factors genes �n cold stress �n sunflower plant have not been done yet. The 

present study of the response of sunflower to low temperatures focused on the pr�mary 

responses of young seedl�ngs for 10 days treatment at 4°C w�th the a�m of detect�ng regulatory 

mechan�sms �nduced at th�s early stage. Quant�tat�ve real-t�me PCR was performed to 

understand effects of cold stress on express�on profile of bZIP gene, level of damage to cell 

membranes through the content of malond�aldehyde and total prote�n content at 0, 2, 4, 6, 8 

and 10 days after exposure to cold. The express�on profile was stud�ed �n d�fferent plant 

t�ssues (leaf and root) under the cold stress. Compar�ng gene express�on profiles between 

sunflower leaves �n three var�et�es (Saray, Tarsan 1018, TR-3080), Tarsan 1018 has the 

h�ghest bZIP gene express�on profile on the 10th day. In the root samples of Saray and Tarsan 

1018 sunflower cult�vars, bZIP gene express�on profiles �ncreased s�m�larly to the control, leaf 

samples showed decrease compared to control, but thereafter �ncrease was observed. 

Malondyaldehyde concentrat�on and total prote�n levels of the stress treated plant samples 

under �ncreas�ng exposure t�me per�ods showed notably var�ab�l�ty. These results suggest that 

bZIP may play regulatory role �n cold stress response. 

Keywords: Hel�anthus annuus L, sunflower, bZIP, transcr�pt�on factors, cold stress, total prote�n, 

quant�tat�ve real t�me PCR

PT 69

mailto:Rukiye.1992271@gmail.com
mailto:esragunduzer@gmail.com


112 113

Determ�nat�on of Mutagen�c Potent�als of Cefaclor and Two Der�vat�ves by 

Salmonella/M�crosome Test System

1 1 2 2
Lale Dönbak , Ahmet Kayrald�z , Ruk�ye Gündüz , Mahmut Nağaç , Hal�l İbrah�m 

2Kenger

1
Kahramanmaras Sutcu Imam Un�vers�ty, Faculty of Sc�ence and Letters, Department of 

B�ology, Turkey
2
Kahramanmaras Sutcu Imam Un�vers�ty, Bas�c and Appl�ed Sc�ences Inst�tute, 

Department of B�yology, Turkey
Correspond�ng Author: Ruk�ye.1992271@gma�l.com

Cefaclor �s a second-generat�on ant�b�ot�c of cephalospor�n group and �t �s commonly used �n 

the treatment of upper resp�ratory tract d�seases. In th�s study, mutagen�c potent�als of 

cefaclor and two der�vat�ves (cefaclor-o-van�l�n and cefaclor-o-van�l�n/Ru III) were 

�nvest�gated byAmes/Salmonella/M�crosomal test system us�ngTA98 and TA100 stra�ns of 

Salmonella typh�mur�um. Both stra�ns were treated w�th the concentrat�ons of 160, 80, 40, and 

20 µg/ml cefaclor, cefaclor-o-van�l�n and cefaclor-o-van�l�n/Ru III �n the presence and absence 

of the metabol�c act�vat�on system conta�n�ng l�ver m�crosomal enzymes (S9 m�x). D�methyl 

sulfox�de (DMSO) as solvent control and spontaneous control groups were also used �n the 

exper�ments. 2-Am�nofluorene was used as pos�t�ve control �n the presence of S9 m�x, 4-n�tro-

o-phenylened�am�ne was used as pos�t�ve control �n the absence of S9 m�x for TA98 stra�ns. 

Sod�um az�de �s used as pos�t�ve control, �n the presence and absence of S9 m�x for stra�n 

TA100. Obta�ned data were stat�st�cally analyzed byDunnett t test us�ng SPSS (17.0) package 

programme. As a result of th�s study, �t was determ�ned that cefaclor and cefaclor der�ved 

complexes d�d not have any mutagen�c effect for both TA98 and TA100 stra�ns �n the presence 

and absence of metabol�c act�vat�on system.

Keywords: Ames test, Cefaclor, Cefaclor-o-van�l�n, Cefaclor-o-van�l�n/RuIII , Mutagen�c�ty, S9 m�x 

PT 68

Gene Expression Analysis of bZIP Gene in Some Sunflower 
(Helianthus annuus L.) Varieties in Response to Cold Stress

1 2 3
Ç�ğdem Dönmez , Esra Gökçe Gündüzer , Es�n Başaran , Demet Cansaran 

4 5Duman  And Sümer Aras

1
Gaz� Un�vers�ty, Faculty of Med�c�ne, Department of Med�cal B�ology and Genet�cs, Ankara

2 Gaz� Un�vers�ty, L�fe Sc�ences Research and Appl�cat�on Center, Ankara
3 
Başkent Un�vers�ty, Vocat�onal School of Health Sc�ences, Department of Anaesthes�a, Ankara

4
Ankara Un�vers�ty, B�otechnology Inst�tute, Ankara

5Ankara Un�vers�ty, Faculty of Sc�ence, Department of B�ology, Ankara
Correspond�ng Author: e-ma�l: esragunduzer@gma�l.com

Cult�vated sunflower (Hel�anthus annuus L.), �s the one of the ma�n crops used for ed�ble 

vegetable o�l, �n many countr�es of the world, �nclud�ng Turkey. Genes of transcr�pt�on factors 

are known to play a d�rect role �n many metabol�c events �n plants. Stud�es on the role of 

transcr�pt�on factors genes �n cold stress �n sunflower plant have not been done yet. The 

present study of the response of sunflower to low temperatures focused on the pr�mary 

responses of young seedl�ngs for 10 days treatment at 4°C w�th the a�m of detect�ng regulatory 

mechan�sms �nduced at th�s early stage. Quant�tat�ve real-t�me PCR was performed to 

understand effects of cold stress on express�on profile of bZIP gene, level of damage to cell 

membranes through the content of malond�aldehyde and total prote�n content at 0, 2, 4, 6, 8 

and 10 days after exposure to cold. The express�on profile was stud�ed �n d�fferent plant 

t�ssues (leaf and root) under the cold stress. Compar�ng gene express�on profiles between 

sunflower leaves �n three var�et�es (Saray, Tarsan 1018, TR-3080), Tarsan 1018 has the 

h�ghest bZIP gene express�on profile on the 10th day. In the root samples of Saray and Tarsan 

1018 sunflower cult�vars, bZIP gene express�on profiles �ncreased s�m�larly to the control, leaf 

samples showed decrease compared to control, but thereafter �ncrease was observed. 

Malondyaldehyde concentrat�on and total prote�n levels of the stress treated plant samples 

under �ncreas�ng exposure t�me per�ods showed notably var�ab�l�ty. These results suggest that 

bZIP may play regulatory role �n cold stress response. 
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Pancreat�c ductal adenocarc�nomas (PDAC) der�ved from the exocr�ne pancreas and account 

for 95% of pancreat�c cancers. Because of late d�agnos�s and the l�m�ted chemotherapeut�c 

opportun�t�es, PDAC has extremely poor prognos�s and cons�dered the fourth most common 

cause of cancer-related deaths �n the US w�th med�an surv�val of 6 months. The loss of 

ep�thel�al propert�es �s one of the major factors contr�but�ng to �nvas�on and metastas�s and 

trans�t�on �nto cancer stem cells w�th mesenchymal propert�es. We �nvest�gated the molecular 

mechan�sms by wh�ch m�R193b regulates the express�ons of ep�thel�al and mesenchymal 

markers �n PDAC. For th�s purpose, E-cadher�n and Sna�l express�ons were evaluated by both 

Western blot and RT-PCR analys�s �n Panc-1 and M�aPaCa-2 cells follow�ng transfect�ons 

w�th 50 nM control m�RNA or m�R193b m�m�c for 72 h. We found that m�R193b express�on led a 

3.25 and 1.5 fold �nduct�on of E-Cadher�n mRNA express�on, whereas a 0.7 and 0.9 fold 

�nh�b�t�on of Sna�l mRNA express�on �n Panc-1 and M�aPaCa-2 cells, respect�vely, compared 

to control m�RNA. In parallel w�th gene express�ons data, m�R193b also upregulated E-

cadher�n and Sna�l prote�n express�ons �n both PDAC cell l�nes. Our find�ngs revealed that 

m�R193b plays a key role �n suppress�ng mesenchymal propert�es of PDAC cells. Ow�ng to the 

regulatory effect on ep�thel�al and mesenchymal characters, m�R193b has a tremendous 

potent�al to �nh�b�t the �nvas�on and metastas�s of PDAC cells. We strongly bel�eved that 

m�R193b gene therapy m�ght be h�ghly effect�ve approach for controll�ng tumor �nvas�on and 

metastas�s for pancreat�c cancer pat�ents.
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Ochratoxin A (OTA) is an stable mycotoxin produced by some fungal species belonging to 

Aspergillus and Penicillium genera. It contaminates and accumulates in animal feed and 

human food. OTA is classified as a possible human carcinogen but its mode of action is 

currently unknown. Our group has recently shown that OTA significantly effect ERK1-2 

phosphorylation and various up- and downstream elements were studied. Considering OTA is 

a mycotoxin that has a potential to cause cancer, we investigated if Nuclear Factor-kB (NF-kB) 

family is involved in ERK1-2 phosphorylation. As immune system responsive transcription 

factors, NF-kB family members also regulate genes that are responsible for cell proliferation 

and cell cycle. Increased DNA binding of NF-kB was observed with electrophoretic mobility 

shift assay (EMSA) using nuclear extracts prepared from OTA-treated HK2 cells. By utilizing a 

luciferase reporter plasmid containing 6x NF-kB binding site, we show that OTA treatment 

increases transcriptional activity of NF-kB parallel to the EMSA results. Furthermore, by using 

small molecule inhibitors of NF-kB (Bay11-7085) and MEK1-2 (U0126), we determined that 

inhibition of NF-kB neutralizes OTA-induced ERK1-2 phosphorylation at 12 hour. In the light of 

these results we deduced that OTA increases NF-kB DNA binding activity as well as 

transcriptional activity which may take place in the upstream of the ERK1-2 activation. Future 

studies will be conducted to analyze and verify the cross-talk of NF-kB and MAPK/ERK1-2 

pathways utilizing dominant negative form of NF-kB and shRNAs against NF-kB.
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In gene-directed enzyme prodrug therapy (GDEPT), vectors encode an enzyme gene that 

converts inactive prodrug to an active drug [1]. Nitroaromatic compounds are an attractive 

motif as prodrugs for GDEPT in conjunction with nitroreductase (NTR) enzymes [2]. In this 

study, we aimed to evaluate the anticancer activity of nitro-group containing compound named 

N-(2,4-d�n�trophenyl)-2,4,6-tr�n�troan�l�ne (3h) on Hep3B (Human Hepatoma Cell line), PC3 

(Human Prostate Cancer Cell line), Saos-2 (Human Osteosarcom Cell line), HT-29 (Human 

Colorectal Adenocarcinoma Cell Line) and HUVEC (Human Umbilical Vein Cell line). Cells 

were seeded into 96-well plates (cells/well). After 24h, five different concentrations of 

compounds (150µM, 75µM, 38µM, 19µM and 9µM) were introduced into cells. Vehicle control, 

2%  DMSO, was included into the study and experiment was performed in five repeats. Cells 

were incubated for 24 h and 48 h followed by MTT cytotoxicity assay. Our results revealed that 

this compound showed no toxic activity for four cells except for minor effect with HUVEC cells 

(IC value: 87µM for 48h). In addition, the 3h prodrug and corresponding amine effectors 50 

(possible hydroxylamine or amine metabolites) were tested in a cell line panel comprising 

Hep3B and HUVEC cell lines and were compared with the established NTR substrates, 

CB1954 (5-aziridinyl-2,4-dinitrobenzamide). A cell viability assay, SRB, revealed that 

cytotoxic effects of 3h towards Hep3B cells and HUVEC cells, is significantly enhanced in the 

presence of Ssap-NtrB suggesting the potential for use of this compound in n�troreductase-

med�ated gene-d�rected enzyme therapy.
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Although curcumin is known for its anti-cancer property, the clinical use of curcumin remain 

largely limited mainly due to extremely poor water solubility and low bioavailability[1]. Piperine 

is dietary polyphenol that is reported to possess synergic effects when used combined with 

curcumin [2,3,4]. Emulsomes are lipoidal vesicular systems comprising of a solid fat core 

surrounded by phospholipid multi-layers. Curcumin-loaded emulsomes, so-named 

CurcuEmulsomes, have the potential to increase the solubility of the curcumin upto 10,000-

fold and enable its delivery to the cell [5,6,7]. This study focuses on screening the effect of 

CurcuEmulsomes together with piperine-loaded emulsomes on various cell line models and 

investigate the metabolic response. Emulsomes were synthesized by the rotary evaporation 

technique and characterized. Anti-cancer activity of CurcuEmulsome (alone) and in 

combination with the PiperineEmulsome were evaluated on cancer cell lines including MCF7 

MCF-10A, PNT1a, LNCaP and HCT116 as assessed by cell viability, apoptosis and cell cycle 

studies. CurcuEmulsome and PiperineEmulsome have the average particle sizes: 169.2 and 

299.3 nm, respectively, and average zeta potentials: -53±6.6  and -30.9±6.1 mV, respectively. 

Drug release profiles and microscopic analysis indicated a prolonged release profile. Cell 

viability data indicated efficacy of CurcuEmulsomes against LNCaP, MCF7, HepG2 and 

HCT116 cell lines, whereas combined treatment with the PiperineEmulsome resulted further 

increase in CurcuEmulsome's biological effect for HCT116 cell lines. Co-Delivery of piperine 

and curcumin within emulsomes improves the efficacy of curcumin in in vitro and highlights the 

potential as a new combined therapeutic approach. 
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Acrylam�de �s a w�despread chem�cal that �s found �n many places from var�ous �ndustr�al 

sectors to da�ly food and c�garette smoke. MCF-7 a standard human breast cell l�ne, keeps a 

w�de spectrum of the�r normal cell propert�es, read�ly prol�ferates and �s easy to study. In th�s 

exper�ment, we sought to ascerta�n ox�dat�ve, apoptot�c and morpholog�cal effects of 

acrylam�de on MCF-7. W�th th�s a�m, we used the cytotox�c doses of acrylam�de on MCF-7 

pre-determ�ned by MTT analys�s. F�rstly, annex�n V assay was performed to find out the 

percentages of l�ve, late and early apoptot�c cells after acrylam�de treatment, wh�ch �s followed 

by caspase 7 act�v�ty assay, ox�dat�ve stress evaluat�on and cell cycle analys�s. Lastly, the 

morpholog�cal assessment was carr�ed out by confocal m�croscopy. In annex�n V assay, 

ascend�ng acrylam�de concentrat�on decreased cell v�ab�l�ty and �ncreased apoptot�c cell 

proport�ons. In caspase 7 act�v�ty assay, �t was found that late apoptot�c cells �ncreased almost 

13 folds wh�le total apoptot�c cells �ncreased 6 folds. Ox�dat�ve stress results suggested that 

acrylam�de �ncreases ox�dat�ve stress �n a dose-dependent manner. In cell cycle analys�s, we 

detected a dose dependent �ncrease �n sub G1 cell number. Bes�des, we observed var�ous 

apoptot�c hallmarks �nclud�ng apoptot�c bod�es, membrane blebb�ng, nucleus condensat�on 

and fragmentat�on �n confocal m�croscopy. In conclus�on, our results suggest that acrylam�de 

�nduces apoptos�s and ox�dat�ve stress �n MCF-7 cells �n a dose-dependent manner.
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Acrylam�de �s not only a tox�c �ndustr�al chem�cal but also newly d�scovered, not more than 2 

decade, food contam�nant form�ng �n h�gh temperature processed foods. In th�s exper�ment, 

we a�med at determ�n�ng apoptot�c effects of acrylam�de on 5RP7, fibroblast cell l�nes w�th 

respect to caspase 3, bcl 2 and TUNEL sta�n�ng. In th�s �n v�tro study, we used two cell groups 

as untreated 5RP7 cells and acrylam�de treated 5RP7 cells. Latter was treated w�th 

predeterm�ned IC50 concentrat�on of acrylam�de, wh�le the former rema�ned untreated. 

Afterward, we sta�ned the cells w�th caspase 3 and bcl-2 �mmunocytochem�cally. Then, we 

searched �f there ex�sts any DNA fragmentat�on subsequent to acrylam�de treatment w�th 

TUNEL (Term�nal deoxynucleot�dyl transferase (TdT)-med�ated dUTP n�ck end label�ng) 

assay. In caspase 3 sta�n�ng, acrylam�de treated 5RP7 cells had �ntens�ve caspase 3 sta�n�ng 

�n the�r both cytoplasm and nucleus when compared to untreated cells. In bcl-2 sta�n�ng, �t was 

ev�dent that untreated group was sta�ned more than the treated cells. F�nally, �n TUNEL assay, 

we found parallel results w�th caspase 3 sta�n�ng, that �s, TUNEL pos�t�ve cells �n acrylam�de 

treated cells were much h�gher than untreated cells. Overall, our results show that acrylam�de 

treatment �ncreases DNA fragmentat�on, caspase 3 act�v�ty and �ts translocat�on to nucleus 

wh�le decreas�ng bcl 2 express�on. 
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Acrylam�de �s a w�despread chem�cal that �s found �n many places from var�ous �ndustr�al 

sectors to da�ly food and c�garette smoke. MCF-7 a standard human breast cell l�ne, keeps a 

w�de spectrum of the�r normal cell propert�es, read�ly prol�ferates and �s easy to study. In th�s 

exper�ment, we sought to ascerta�n ox�dat�ve, apoptot�c and morpholog�cal effects of 

acrylam�de on MCF-7. W�th th�s a�m, we used the cytotox�c doses of acrylam�de on MCF-7 

pre-determ�ned by MTT analys�s. F�rstly, annex�n V assay was performed to find out the 

percentages of l�ve, late and early apoptot�c cells after acrylam�de treatment, wh�ch �s followed 

by caspase 7 act�v�ty assay, ox�dat�ve stress evaluat�on and cell cycle analys�s. Lastly, the 

morpholog�cal assessment was carr�ed out by confocal m�croscopy. In annex�n V assay, 
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acrylam�de �ncreases ox�dat�ve stress �n a dose-dependent manner. In cell cycle analys�s, we 

detected a dose dependent �ncrease �n sub G1 cell number. Bes�des, we observed var�ous 

apoptot�c hallmarks �nclud�ng apoptot�c bod�es, membrane blebb�ng, nucleus condensat�on 

and fragmentat�on �n confocal m�croscopy. In conclus�on, our results suggest that acrylam�de 

�nduces apoptos�s and ox�dat�ve stress �n MCF-7 cells �n a dose-dependent manner.

Keywords: acrylam�de, MCF-7, cytotox�c�ty.

PT 74

Exam�nat�on of apoptos�s �nduc�ng effect of acrylam�de on 5RP7 cells

1 1 2
Sedat Kacar , Varol Sah�nturk , Hat�ce Mehtap Kutlu

1
Eskisehir Osmangazi University, Basic Medical Sciences, Department of Histology and 

Embryology, Eskisehir, Turkey
2
Anadolu University, Faculty of Sciences, Department of Biology, Eskisehir, Turkey

Correspond�ng author: Sedat Kacar:
      e-ma�l: skacar@ogu.edu.tr

Acrylam�de �s not only a tox�c �ndustr�al chem�cal but also newly d�scovered, not more than 2 

decade, food contam�nant form�ng �n h�gh temperature processed foods. In th�s exper�ment, 

we a�med at determ�n�ng apoptot�c effects of acrylam�de on 5RP7, fibroblast cell l�nes w�th 

respect to caspase 3, bcl 2 and TUNEL sta�n�ng. In th�s �n v�tro study, we used two cell groups 

as untreated 5RP7 cells and acrylam�de treated 5RP7 cells. Latter was treated w�th 

predeterm�ned IC50 concentrat�on of acrylam�de, wh�le the former rema�ned untreated. 

Afterward, we sta�ned the cells w�th caspase 3 and bcl-2 �mmunocytochem�cally. Then, we 

searched �f there ex�sts any DNA fragmentat�on subsequent to acrylam�de treatment w�th 

TUNEL (Term�nal deoxynucleot�dyl transferase (TdT)-med�ated dUTP n�ck end label�ng) 

assay. In caspase 3 sta�n�ng, acrylam�de treated 5RP7 cells had �ntens�ve caspase 3 sta�n�ng 

�n the�r both cytoplasm and nucleus when compared to untreated cells. In bcl-2 sta�n�ng, �t was 

ev�dent that untreated group was sta�ned more than the treated cells. F�nally, �n TUNEL assay, 

we found parallel results w�th caspase 3 sta�n�ng, that �s, TUNEL pos�t�ve cells �n acrylam�de 

treated cells were much h�gher than untreated cells. Overall, our results show that acrylam�de 

treatment �ncreases DNA fragmentat�on, caspase 3 act�v�ty and �ts translocat�on to nucleus 

wh�le decreas�ng bcl 2 express�on. 

Keywords: acrylam�de, 5RP7 cells, caspase 3, bcl-2, TUNEL.

PT 75

http://skacar@ogu.edu.tr
http://skacar@ogu.edu.tr


120 121

In vitro Investigation of the Role of 3A4 in Cytochrome P450 5-Aminosalicylic 

Acid Metabolism

11 1
Elif Kale , Ozden Ozgun-Acar , Alaattin Sen

1
Department of Biology/Faculty of Arts & Sciences, Pamukkale University, Turkey

Corresponding Author: el�fkale89@gma�l.com

5-aminosalicylic acid (5-ASA), which is used as a gastrointestinal anti-inflammatory drug for 

the treatment of inflammatory bowel diseases. It is well known that 5-ASA is mainly 

metabolized into N-acetyl-5-ASA via Phase II enzymes. However, there is no clear evidence 

about the metabolism of 5-ASA with various microsomal drug metabolizing enzymes, 

particularly cytochrome P450s. Thus, this study was undertaken to investigate the possible 

metabolism of 5-ASA by the main microsomal drug metabolizing enzyme of cytochrome P450 

3A4 (CYP3A4). Cytochrome P4503A4 is responsible for the metabolism of the majority of 

medications, and it is at the origin of many drug-drug interactions of clinical concern. For this 

reason,a new method was developed, optimized and applied for the spectrophotometric 

measurement of 5-ASA in biological samples in order to determine the possible metabolism of 

5-ASA (without acetylation) with the cytochrome P4503A4. It is based on the diazotization of 

5-ASA and then coupling with phloroglycinol reagent. 5-ASA was incubated in vitro with pure 

CYP3A4 to determine whether it acts as a substrate and/or inhibitor for this enzyme. This 

incubation has led to inhibition of the prototype activity of CYP3A4 namely erythromycin N-

demethylase as compared to selective prototype inhibitors of CYP3A4. In addition, CYP3A4 

catalyzed the consumption of 5-ASA at a rate of 0,228±0,09 pmol/min/pmol CYP3A4. This 

study has shown that 5-ASA was metabolized by CYP3A4, acted as a substrate and inhibitor 

for this enzyme and has provided new clues for further studies to be carried out to clarify the 

effect of 5-ASA as drug-drug interaction.

Keywords: 5-Aminosalicylic acid (5-ASA), metabolizing  Cytochrome P450 3A4, Metabolism, Drug 

enzymes, drug-drug interaction.
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Gene therapy is an emerging modality for the treatment of ischemic heart disease and heart 

failure. Genes related to hypoxic stress in human cardiomyocytes on a genome-wide scale 

remains poorly understood. This study aimed to identify the gene expression patterns of 

adaptive response of the human cardiomyocytes (hCM) to hypoxic stress. In-vitro 

experimental models of hypoxia mimicking in-vivo coronary ischemia, are useful tools to 

identify molecular pathways involved in myocardial ischemia. In the current study, we cultured 

AC16-hCMs in DMEM/F12 with 10% FBS. To simulate hypoxia model, cardiomyocytes were 

plated in hypoxia chamber (1%O2, 5%CO2, 94%N2) for 3, 6, 12, 24 hours and the control 

group was incubated in normal conditions (5%CO2, 95%O2). Cell viability was determined 

using MTT-assay. Annexin-V assay was used to monitor apoptosis. Gene expression profiling 

was analysed with Affymetrix-HG-U133-Plus-2 arrays. Following bioinformatic and statistical 

analyses differentially expressed genes (DEG) were classified according to gene ontology 

using DAVID and KEGG pathway analysis tools. According to MTT, annexin-V and HIF gene 

expression results, hypoxia time was determined as 3 hours. We identified 649 genes (279 

down-regulated and 370 up-regulated) (at p<0.001, Fold change ≥1.5) were differentially 

expressed in hypoxic-AC16 versus AC16. DEGs were mainly clustered in cell proliferation, 

regulation of cell death, cell adhesion and response to stress. Furthermore, transcriptome 

analyses revealed that “Metabolic, cytokine-cytokine receptor interaction, HIF-1 signaling, 

TGF-beta, cell cycle and apoptosis” pathways were involved in the hypoxic stress response of 

human cardiomyocytes.
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In th�s study; the mutagen�c effects of two Sch�ff bases (nx-EDA ve as-EDA) conta�n�ng azo-

chromophore group wh�ch �s react�ve aga�nst DNA were �nvest�gated us�ng 

Ames/Salmonella/M�crosomal test system. In th�s study; TA98 and TA100 stra�ns of 

Salmonella typh�mur�um were used. Both stra�ns were tested �n the presence and absence of 

metabol�c act�vat�on system (S9) conta�n�ng l�ver m�crosomal enzymes w�th the 

concentrat�ons of 500, 250, 125 and 62,5 μl/ml Sch�ff bases. Sod�um az�de was used as 

pos�t�ve control �n the presence and absence of S9 for the TA100 stra�n. 2-Am�nofluorene �n 

the presence of S9 and 4-n�tro-0-phenylened�am�ne �n the absence of S9 were used for the 

TA98 stra�n as pos�t�ve control. D�methyl sulfox�de (DMSO) as solvent control and 

spontaneous control groups were also used �n the exper�ments. Obta�ned data were 

stat�st�cally analyzed by Dunnett t test us�ng SPSS (17.0) package programme. As a result of 

th�s study; �t was determ�ned that both Sch�ff bases d�d not show any mutagen�c effect for both 

TA98 and TA100 stra�ns l�ver m�crosomal fract�on the �n the presence and absence of  �n 

med�um. 
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In early stage embryos, blood is carried from the heart through bilaterally paired aortic arches 

(AA) that are in transition to form the major arteries of the mature system. AA plays a central 

role in the pathogenesis of major congenital heart diseases (CHD) based on their response to 

various mechanical stimuli. It is well known that hemodynamic alterations in the AAs result in 

the phenotypic changes in cells lining the vasculature which eventually determine the activity 

in several genetic pathways. In our previous studies, we have determined the most influential 

hemodynamic parameter wall shear stress (WSS) and diameter of each AA in chick embryos 
1,2at HH18, 21 and 24 . The current study aims to screen different biological pathways, and to 

determine the correlation between vascular growth, hemodynamics and gene expression. 

RT-qPCR was performed on dissected left and right AAs from above-mentioned stages for 25 

most relevant genes. It was found that gene expression patterns were correlated with either 

WSS, which has a sharp peak at HH21, or growth of the AAs. Most of the gene expression 

profiles, especially extracellular matrix, cytoskeleton and apoptosis-related genes, were 

correlated well with WSS, and left and right AA expressions did not always show the same 

trend which might be a clue for asymmetrical AA development in later stages. Moreover, our 

time-scaled network analysis effectively revealed the key interactions between genes. In 

conclusion, hemodynamics and growth dynamics greatly affect the genetic activity in AA 

development, and these results may enhance our knowledge in understanding the complex 

processes of CHD.
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Milk, in addition to nourishing the neonate, provides a range of complex glycans whose 

construction ensures a specific enrichment of key members of the gut microbiota in the 

nursing infant, a consortium known as the milk-oriented microbiome.  Milk glycoproteins are 

thought to function similarly, as specific growth substrates for bifidobacteria common to the 

breast fed infant gut. However, the exact mechanism of this glycoprotein enrichment is 

unclear.  Recently, a cell wall-associated endo-β-N-acetylglucosaminidase (EndoBI-1) found 

in various infant-borne bifidobacteria was shown to remove a range of intact N-linked glycans.  

It remains unclear if the released oligosaccharide structures can serve as a sole source for the 

selective growth of bifidobacteria.  Here, EndoBI-1 was used to release N-glycans from 

concentrated bovine colostrum at the pilot scale.  EndoBI-1-released N-glycans supported 

the rapid growth of Bifidobacterium longum subsp. infantis, a species which grows well on 

human milk oligosaccharides, but did not support growth of Bifidobacterium animalis subsp. 

lactis, a species which does not. Mass spectrometry-based profiling revealed that B. longum 

subsp. infantis consumed 73% of neutral and 92% of sialylated N-glycans, while B. animalis 

subsp. lactis only degraded 11% of neutral and virtually no (<1%) sialylated N-glycans. These 

results provide mechanistic support that N-linked glycoproteins from milk serve as selective 

substrates for the enrichment of infant-borne bifidobacteria capable of carrying out the initial 

deglycosylation.  Moreover, released N-glycans are better growth substrates than the intact 

milk glycoproteins suggesting that EndoBI-1 cleavage is a key initial step in consumption of 

glycoproteins. 
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Bile salt hydrolase (BSH) is widely found in probiotic bacterial species living in the 

gastrointestinal tract. This enzyme catalyzes the hydrolysis of glycine and/or taurine-

conjugated bile salts to provide a decrease in cholesterol level and allowing for colonization of 

the bacteria in the gut. On the other hand, over BSH activity cause an excessive 

deconjugation of conjugated bile salts into secondary bile acid, cause damage on DNA which 

may lead to colon cancer. BSH show polymorphism in different species and different strains of 

the same species. To better understanding structure and function of enzyme, BSH gene from 

Lactobacillus rhamnosus E9 was cloned into pBluescript, sequenced and expressed in 
2+

pET22b. The highly expressed BSH proteins were purified with Ni  chelated column. 

Expression of recombinant BSH proteins was confirmed by sodium dodecyl sulfate 

polyacrylamide gel electrophoresis (SDS-PAGE). BSH enzyme activities were measured with 

direct plate and ninhydrin assays with using six different bile acids. Sequence analysis results 

showed that the bsh of E9 contained an open reading frame (ORF) of 1014 and nucleotides 

encoding a 338-amino acid protein with a molecular weight of 37 kDa. The BSH protein 

contains five catalytically important amino acids and the amino acid motifs located around the 

active site which are highly conserved parts. Substrate preference of L. rhamnosus E9 strain 

was found to be more inclined towards glycine-conjugated than other bile conjugates. This 

results show that it is safe strain for probiotics. The mechanisms for this substrate affinity of L. 

rhamnosus E9 should be further investigated.
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Milk, in addition to nourishing the neonate, provides a range of complex glycans whose 

construction ensures a specific enrichment of key members of the gut microbiota in the 

nursing infant, a consortium known as the milk-oriented microbiome.  Milk glycoproteins are 

thought to function similarly, as specific growth substrates for bifidobacteria common to the 
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in various infant-borne bifidobacteria was shown to remove a range of intact N-linked glycans.  

It remains unclear if the released oligosaccharide structures can serve as a sole source for the 

selective growth of bifidobacteria.  Here, EndoBI-1 was used to release N-glycans from 

concentrated bovine colostrum at the pilot scale.  EndoBI-1-released N-glycans supported 

the rapid growth of Bifidobacterium longum subsp. infantis, a species which grows well on 

human milk oligosaccharides, but did not support growth of Bifidobacterium animalis subsp. 
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results provide mechanistic support that N-linked glycoproteins from milk serve as selective 

substrates for the enrichment of infant-borne bifidobacteria capable of carrying out the initial 

deglycosylation.  Moreover, released N-glycans are better growth substrates than the intact 

milk glycoproteins suggesting that EndoBI-1 cleavage is a key initial step in consumption of 

glycoproteins. 
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The Wnt/β-catenin signaling pathway is an evolutionary conserved pathway, which has 

crucial functions in vertebrate early development such as cellular proliferation and 

morphogenesis. Apart from its roles in various cellular processes, Wnt/β-catenin pathway has 

been found to be one of the most important intracellular pathways leading to cancer 
1progression.  Previous studies in our laboratory identified BRI3 and MGAT1 genes as novel 

2transcriptional targets of Wnt/β-catenin pathway.  In the light of this discovery, we started to 

characterize BRI3 and MGAT1 genes functionally by using various techniques. It has been 

shown that Huh7 cells, a hepatocellular carcinoma cell line, stably expressing each of the 

BRI3 and MGAT1 genes have greater proliferative and invasive capabilities compared to 

control Huh7 cells and result in tumor formation when subcutaneously injected to NUDE/SCID 

mice (unpublished data). When the resulting tumors were subjected to transcriptomic 

analyses using RNA-Sequencing technique to determine which pathways and biological 

processes take part in the cancer initiation process, we observed significant differential 

expression levels of certain genes compared to control. From RNA-Seq data, we have 

decided to continue with genes that might have important roles in tumor formation according 

to their possible tumorigenicity and results of pathway enrichment analysis. YAP1, CSKN2B 

and AFP are the genes that are significantly upregulated or downregulated in the tumors 

generated by stably expressing BRI3 Huh7 cells. Likewise, EDNRB, ADAM17 and HSPA8 are 

the genes that are significantly up or down regulated in the tumors generated by stably 

expressing MGAT1 Huh7 cells. We were able to validate differential expressions of genes of 

interest, which are obtained from RNA-Seq data, by using Western blot and Q-PCR 

techniques. We further aim to clarify the crosstalk between different signaling pathway and 

how they might be involved in cancer initiation. 
Keywords: Hepatocellular cancer, Wnt/β-catenin pathway, BRI3, MGAT1.
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Jawad syndrome �s character�zed by congen�tal m�crocephaly, �ntellectual d�sab�l�ty, fac�al 
anomal�es (slopp�ng forehead, prom�nent nose, retrognath�a), wh�te spots on the sk�n of 
hands and feet, anonych�a congen�ta, polydactyly of fingers and toes, and syndactyly of 
second and th�rd toes. Seven pat�ents of th�s d�sorder and seven pat�ents w�th s�m�lar 
phenotypes have been descr�bed from two �ndependent Pak�stan� fam�l�es w�th a molecular 
genet�c defect �n RBBP8. Here, we report two further fam�l�es of Jawad syndrome form 
Pak�stan, carr�ed out a deta�led cl�n�cal analys�s and �dent�fied the prev�ously reported 
mutat�on c.1808-1809delTA �n both fam�l�es. We show that th�s 2bp delet�on of RBBP8 �mpa�rs 
spl�c�ng and produces two transcr�pts, one caus�ng a framesh�ft wh�ch produces a premature 
stop codon (p.Ile603Lysfs*7), and the other result�ng �n the sk�pp�ng of exon 12 wh�ch 
produces an �n-frame delet�on �n RBBP8 lead�ng to the loss of 43 am�no ac�ds 
p.(Ile603_Gln646del�nsLys). We propose th�s as a founder mutat�on because all four fam�l�es, 
the two prev�ously reported ones and the newly descr�bed ones, have the same mutat�on and 
carry the same haplotype �n the reg�on of RBBP8. F�nally, we show that th�s mutat�on causes a 
reduct�on �n the amount of RBBP8 mutant transcr�pt wh�ch �mpa�rs the funct�on of the prote�n.
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Spiders are one of the large animal groups including 45000 species all over the world; 

however the family Lycosidae contains only 2391 species. In this study, chromosome 

information and meiotic features of Lycosa p�ochard� were �nvest�gated by an a�r dry�ng 

method for the first t�me. Gonads from adult males of Lycosa p�ochard� was �nvest�gated from 

Central part of Turkey. Chromosomal sl�des were made accord�ng to the method of Pekár and 

Král (2001). Three steps were done, d�ssect�on �n phys�olog�cal solut�on, fixat�on �n Carnoy 

solut�on and macerat�on �n acet�c ac�d solut�on, respect�vely. The chromosomes were sta�ned 

w�th 5% G�emsa solut�on �n Sörensen's phosphate buffer  (pH=6.8) for 27 m�n. M�tot�c and 

me�ot�c stages were photographed by BX53 l�ght m�croscope and DP26 d�g�tal camera w�th 

CellSens software (Olympus). Karyotypes were constructed by arrang�ng chromosomes �n 

pa�rs accord�ng to s�ze us�ng �mages by Photoshop CS3 programme. As a result, the d�plo�d 

chromosome number and sex chromosome system were obta�ned as 2n=22 �n males, 2n=24 

�n females and X X 0♂/X X X X ♀, respect�vely. All chromosomes were telocentr�c that 1 2 1 1 2 2

gradually decreased �n s�ze (�n males from % 10,85 to  % 6,78 and �n females % 9,20 to % 

6,23). Accord�ng to the prev�ously stud�es on the fam�ly Lycos�dae, the d�plo�d number and sex 

chromosome system �s mostly 2n=28 and X X 0 type, w�th the except�on of genus Lycosa 1 2

wh�ch �s 2n=22 chromosomes. Our study reported the first results of the chromosome number, 

karyotype and me�ot�c features for L. p�ochard� by a class�cal cytogenet�c analys�s. Th�s study 

w�ll contr�bute to further stud�es of the fam�ly Lycos�dae.
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Hersiliidae Thorell, 1870 constitute a small family of conspicuously long-legged, delicate 

spiders, characterised by extremely elongate posterior lateral spinnerets and currently 

includes 179 species belonging to 15 genera. Hersiliola bayrami Danışman et al., 2012 is an 

endemic species for Turkey. In this study, karyotypic characters, mitotic metaphase 

chromosomes, karyogram and meiotic features of H. bayrami were determined for the first 

time. A sample of nine adult males of H. bayrami was analyzed which were collected from 

Mediterranean part of Turkey during March-May in 2014. The chromosomal preparations 

were made according to the method of Pekár and Král (2001). The chromosomes were 

stained with 5% Giemsa solution in Sörensen's phosphate buffer (pH=6.8) for 27 min. Mitotic 

and meiotic stages were photographed by BX53 light microscope (Olympus) and DP 26 digital 

camera with CellSens software (Olympus). Karyotypes were constructed by arranging 

chromosomes in pairs according to size using images of spermatogonial metaphases. 

Results of somatic metaphases showed that the chromosome numbers and the karyotype 

formula of this taxa was 2n♂=35=32T+X T+X T+X T. The relative chromosome lengths were 1 2 3

decreased gradually in size; X  was the shortest element in the karyotype. There were 16 3

autosomal bivalents and three X univalents in meiotic I stages; moreover two kinds of nuclei 

that contains n=19 (with X X X ) and n=16 (without X X X ) chromosomes in meiotin II stages. 1 2 3 1 2 3

Our study reported first results of the chromosome numbers, karyotype and meiotic features 

for the genus Hersiliola. 
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pa�rs accord�ng to s�ze us�ng �mages by Photoshop CS3 programme. As a result, the d�plo�d 
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Hersiliidae Thorell, 1870 constitute a small family of conspicuously long-legged, delicate 

spiders, characterised by extremely elongate posterior lateral spinnerets and currently 

includes 179 species belonging to 15 genera. Hersiliola bayrami Danışman et al., 2012 is an 

endemic species for Turkey. In this study, karyotypic characters, mitotic metaphase 

chromosomes, karyogram and meiotic features of H. bayrami were determined for the first 

time. A sample of nine adult males of H. bayrami was analyzed which were collected from 

Mediterranean part of Turkey during March-May in 2014. The chromosomal preparations 

were made according to the method of Pekár and Král (2001). The chromosomes were 

stained with 5% Giemsa solution in Sörensen's phosphate buffer (pH=6.8) for 27 min. Mitotic 

and meiotic stages were photographed by BX53 light microscope (Olympus) and DP 26 digital 

camera with CellSens software (Olympus). Karyotypes were constructed by arranging 

chromosomes in pairs according to size using images of spermatogonial metaphases. 

Results of somatic metaphases showed that the chromosome numbers and the karyotype 

formula of this taxa was 2n♂=35=32T+X T+X T+X T. The relative chromosome lengths were 1 2 3

decreased gradually in size; X  was the shortest element in the karyotype. There were 16 3

autosomal bivalents and three X univalents in meiotic I stages; moreover two kinds of nuclei 

that contains n=19 (with X X X ) and n=16 (without X X X ) chromosomes in meiotin II stages. 1 2 3 1 2 3

Our study reported first results of the chromosome numbers, karyotype and meiotic features 

for the genus Hersiliola. 
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Alpha-synuclein aggregation is a commonly known phenomenon for Parkinson's Disease 

pathology. In this study, alpha synuclein production pathway was incorporated into an existing 

genome-scale brain-specific metabolic network [1] since the use of genome-scale  metabolic 

modeling to study brain metabolism was successfully demonstrated before. The original 

metabolic network already has several reactions for the synthesis of amino acids. Alpha-

synuclein production was represented as a reaction which consumes amino acid pools based 

on the amino acid content of the protein. The required ATP for the synthesis of the protein was 

also included in the reaction. A constraint-based optimization approach called MOMA was 

applied to the new model to simulate the effect of Parkinson's Disease on metabolic pathways. 

Minimization of Metabolic Adjustment (MOMA) is a computational approach that is based on 

the assumption that the disease-disturbed cells tries to minimize the deviation in their 

metabolic fluxes from the reference (healthy) cells. The results reveal substantial changes in 

few amino acid pathways as the production rate of alpha-synuclein is increased. Based on the 

simulation results, new reactions will be added to the model for a better representation of 

Parkinson's Disease mechanisms, and the molecular crowding of the cell due to alpha-

synuclein aggregation will be expressed mathematically to have a better in silico metabolic 

model of the disease. This research was financially supported by TUBITAK (Grant Number: 

315S302) and by The Turkish Academy of Sciences - Outstanding Young Scientists Award 

Program (TUBA-GEBIP 2015).
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Katanin is a microtubule severing enzyme which is required for axonal growth and neuronal 

processing in neurons as well as migration, cell division and organelle transport in mitotic 

cells. p60 subunit of katanin, encoded by KATNA1, has an enzymatic activity for microtubule 

severing and its activity is enhanced by the other subunit called p80, encoded by KATNB1. 

Elk1 transcription factor belongs to ETS domain family that acts as a target of several signal 

transduction pathways. ETS DNA-binding domain and R domain of Elk1 are responsible for 

repression [1]. Moreover, it has been shown that SUMOylation can regulate repressor activity 

of R domain. The aim of the study is to investigate Elk1 activity on KATNA1 promoter, and the 

effect of Elk1-SUMO modification on KATNA1 expression. In addition, we also investigated 

how KATNA1 promoter methylation affects Elk1 binding. For this purpose, EMSA and CHIP 

assays were performed to analyze Elk1-KATNA1 promoter interaction. In order to understand 

the effect of SUMOylation of Elk1 on gene expression, we mutated three SUMO modification 

sites in the R domain [2], via site directed mutagenesis and then performed luciferase reporter 

assay, immunoblotting and immunocytochemistry experiments using either wild-type or 

mutated Elk1. To examine the effect of methylation on Elk1 binding, we methylated 5'UTR of 

KATNA1 and then performed EMSA. Our results indicated that Elk1 interacts with KATNA1 

gene promoter at the 5'UTR and it has repressor activity on KATNA1 gene expression and 

methylation of KATNA1 promoter prevents its interaction with Elk1.
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Warfarin is a commonly prescribed anticoagulant, but the risks of bleeding and 

thromboembolic events complicate its use. The requirement of varying doses of warfarin for 

different individuals can be explained by environmental and genetic factors depending on 

different ethnic groups. We designed this study with the objective to improve a warfarin dosing 

algorithm for patients with heart valve replacement in West-Azerbaijan, Iran. In this study, 185 

patients with heart valve replacement from West Azerbaijan, Iran were analyzed for allelic 

frequency of VKORC1 -1639 G>A (rs9923231) and to assess if dosage is different between 

genotypes we used one-way ANOVA analysis with Tukey post-hoc comparison. To create a 

new warfarin dosing algorithm for studied patients' cohort multiple linear regression was 

performed by incorporating patients' clinical and genetic data. Genotype frequency of -1639 

G>A VKOCR١ variant for GG, GA and AA were ٢٠.5%, 40.5% and 38.9% respectively. There 

was a significant relationship between warfarin dose and genotype. Patients who carried the A 

allele at position -1639 require a significantly lower daily mean warfarin dosage (P<0.001). 

Statistical analysis also indicated a significant relationship between the daily maintenance 

dose of warfarin and some demographic factors, including age, diabetes and ethnicity among 

the studied patients' cohort. Our results further confirmed the association of VKORC1 -1639 

G>A polymorphism as well as to age, diabetes and ethnicity with the required daily dose of 

warfarin. These data might be helpful in pre-treatment dosing of warfarin which in turn lowers 

the complications associated with inappropriate warfarin dosing.
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This paper investigates integrin-linked kinase (ILK) signal molecule effect in ovarian cancer 

cell SKOV-3. The expression levels of α4, αv, β1, β6 integrin subunits were first quantified in 

SKOV-3 cell line by flow cytometry. Their localization was indicated by immunofluorescence 

technique. We then analysed the effect of ILK signal molecule on SKOV-3 cells binding to 

fibronectin using Real Time Cellular Analysing (RTCA) method. For this purpose, after the 

cells were incubated with different concentration of cpd22 a specific inhibitor of ILK signal 

molecule, monitored with xCELLigence at 15 min intervals for a period of 48 hours.  Lastly, the 

effect of active/inhibited ILK signal molecule on expression of Akt, p-AKT, GSK-3β and β-

catenin signal molecules were investigated using western blot method. Expression level of 

integrin subunits was listed at most α4, then α4, β6, β1 with flow cytometry. 

İmmunofluorescence staining showed their localization. We found that when ILK was inhibited 

by 10 µM cpd 22, SKOV-3 cells binding to fibronectin was reduced by about a ratio of 96% 

compared to fibronectin control group using RTCA method. Western blot analysis shows that 

after 12 hours incubation with Cpd 22, expression of GSK-3β and β-catenin molecules 

decreased; Akt, p-AKT molecules inhibited significantly. In conclusion, in ovarian cancer cell 

line SKOV-3, ILK signal pathway plays important roles in both cell binding and on the GSK-3β 

and β-catenin pathways especially the AKT signal pathway. 
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Mentha spp. has been used medicinally for thousands of years. It has a pleasant taste and is a 

popular flavoring for food and drink. It is also used as a fragrance. Mint has a wide variety of 

health and medicinal uses. It is used to help treat the common cold, to calm inflammations and 

to soothe digestive problems. The present study focused on genetic stability confirmation of 

cryopreserved a local (Turkey) peppermint cultivar “G-74” using ISSR primers. This local 

cultivar was cropreserved via droplet-vitrification which is one-step freezing and PVS2-based 

technique of cryopreservation. The genomic DNA isolation was achieved via CTAB method by 

grinding leaf samples collected from peppermint microshoots before and after 

cryopreservation. For genetic stability analysis, leaf samples of each peppermint cultivars 

were used from untreated shoots, PVS2 treated shoots, and cryopreserved shoots. ISSR-

PCR DNA amplifications were carried out using six ISSR primers and PCR reactions were 

performed in a 25µl reaction mixture, containing PCR Buffer (1xfinal concentration), 2.5mM 

MgCl2, 0.4mM of each dNTP, 0.4mM ISSR primer, 50ng genomic DNA and 2U Taq DNA 

polymerase. Amplification conditions were as follows: Samples were pre-denaturated for 

3min at 95°C followed by 35 cycles of 15sec denaturation at 95°C, 30sec annealing at 55°C, 

3min extension at 68°C and a final extension for 10min at this temperature. After seperation on 

1.5% agarose gel, DNA fragments were scored by their presence (1) or absence (0) and 

cluster analysis was obtained to draw dendrograms, with the UPGMA from the similarity data 

matrices using Jaccard's coefficient. The total of 52 “G-74” reproducible bands, ranging from 

200bp to 2900bp, were scored 65.4% genetic stability was detected from cryopreserved 

peppermint cv. “G-74” cultivar.
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     Cylooxygenase-2, (COX-2) is an inducible enzyme that metabolizes arachidonic acid to 

prostaglandins that are important mediators in pain, fever and inflammation. Enhanced COX-

2 expression has been reported in cancers in the intestinal tract. Long term consumption of 

COX-2 inhibitors are known to show chemo preventive properties. Butyrate is a short chain 

fatty acid (SCFA) that is generated in the gut by butyrate-producing bacteria.  Butyrate, along 

with other SCFA, serve as substrates for energy production in the gut epithelium. Additionally, 

these compounds are known to reduce inflammation and enhance differentiation of 

mammalian cells. There are several organisms and enzymatic pathways to produce butyrate 

in gut. Butyryl-CoA: Acetate CoA transferase (ButCoAT), which produces butyrate and acetyl-

CoA from butyryl-CoA and acetate, is responsible for the final step of butyrate production in 

Roseburia intestinalis L1-82. The COX-2 mRNA is highly regulated at the transcriptional and 

posttranscriptional levels. We have hypothesized that butyrate may reduce inflammation of 

the gut by affecting the mRNA stability of inflammatory mRNAs such as COX-2 (PTGS2). In 

this study, we have cloned the ButCoAT gene from Roseburia intestinalis L1-82 downstream 

of pBAD promoter with GFP reporter into a pSB1C3 plasmid of the E.Coli K12 MG1655 strain 

for its inducible expression expressed in the presence of L-Arabinose. To determine whether 

the enhanced butyrate production can affect COX-2 expression, we have collected 

conditioned medium from ButCoAT expressing E.Coli K12 MG1655 and control bacteria and 

incubated Caco-2 cells with this medium for different time intervals. We then examined 

changes in the COX-2 expression at the mRNA and protein levels in Caco-2 cells. We report 

here that overexpression of ButCoAT enzyme led to an altered secretome in the condition 

medium which reduced COX-2 expression in Caco-2 cells.
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     Cylooxygenase-2, (COX-2) is an inducible enzyme that metabolizes arachidonic acid to 

prostaglandins that are important mediators in pain, fever and inflammation. Enhanced COX-

2 expression has been reported in cancers in the intestinal tract. Long term consumption of 

COX-2 inhibitors are known to show chemo preventive properties. Butyrate is a short chain 

fatty acid (SCFA) that is generated in the gut by butyrate-producing bacteria.  Butyrate, along 

with other SCFA, serve as substrates for energy production in the gut epithelium. Additionally, 

these compounds are known to reduce inflammation and enhance differentiation of 
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in gut. Butyryl-CoA: Acetate CoA transferase (ButCoAT), which produces butyrate and acetyl-

CoA from butyryl-CoA and acetate, is responsible for the final step of butyrate production in 

Roseburia intestinalis L1-82. The COX-2 mRNA is highly regulated at the transcriptional and 

posttranscriptional levels. We have hypothesized that butyrate may reduce inflammation of 

the gut by affecting the mRNA stability of inflammatory mRNAs such as COX-2 (PTGS2). In 

this study, we have cloned the ButCoAT gene from Roseburia intestinalis L1-82 downstream 

of pBAD promoter with GFP reporter into a pSB1C3 plasmid of the E.Coli K12 MG1655 strain 

for its inducible expression expressed in the presence of L-Arabinose. To determine whether 

the enhanced butyrate production can affect COX-2 expression, we have collected 

conditioned medium from ButCoAT expressing E.Coli K12 MG1655 and control bacteria and 

incubated Caco-2 cells with this medium for different time intervals. We then examined 

changes in the COX-2 expression at the mRNA and protein levels in Caco-2 cells. We report 

here that overexpression of ButCoAT enzyme led to an altered secretome in the condition 

medium which reduced COX-2 expression in Caco-2 cells.
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Induced Pluripotent Stem Cells (iPSC) and mature cells derived from iPSC create an 
unlimited source for understanding basic physiological and disease mechanisms. However, 
generating a pure population of a certain cell type, such as cardiomyocytes, that is suitable for 
various applications as a cluster or single-cell form can be challenging. To this end, in this 
study we aimed to generate a homogenous population of cardiomyocytes from iPSCs and 
develop strategies to dissociate by enzymatic or non-enzymatic methods and define the 
optimal  extracellular matrix for culture. We first generated human iPSCs-derived 
cardiomyocytes using small molecules through WNT signalling pathway regulation. Starting 

thfrom the 7  day of differentiation protocol we have observed contracting cardiomyocyte 
clusters under light microscope. We dissociated the cardiomyocytes at Day 15 for early and 
Day 60 for late day differentiation to mimic the embryonic and adult state, respectively. We 
used Collagenase II, Collagenase A+B, TrypLE for enzymatic, and EDTA for non-enymatic 
dissociation of cardiomyocytes and seeded the dissociated cells on slides coated with 
Matrigel, Geltrex, iMatrix, Fibronectin or Laminin for live imaging, viability analysis and 
immunocytochemistry for cardiac troponinT (cTnT), and Connexin43 (Cx43) proteins. 
Viability after dissociation was measured by MTT analysis and Collagense II or EDTA 
treatment showed higher viability in cultures compared to other conditions. Interestingly, 
TrypLE-treatment exhibited homogenous and single cardimyocyte replating shown by cTnT 
staining. Furthermore, Collagenase A+B treatment yielded cardiomyocyte clusters rather 
than single cell cultures. Cardiomyocytes cultured on Laminin and Matrigel exhibited higher 
cardiomyocyte scores than other matrices (p<0.05). Collectively, our findings layed out the 
foundation to describe the optimal conditions for replating cardiomyocytes for different 
applications. 
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Most organisms have an autonomous time-keeping system called circadian clock which 

controls the timing of many biological, behavioral reactions and cellular responses to 

environmental stimuli. The circadian clock has an intrinsic period of about 24h, and dictates 

the rates of many biochemical reactions as a function of the time of the day. The molecular 

clock is generated by a Transcription-Translation Feedback Loop. In the positive arm of this 

loop, CLOCK and BMAL1 complex transactivates the expressions of negative arm 

(CRYPTOCHROME, PERIOD), and clock-regulated genes. Then, the products of negative 

arm inhibit positive arm's activity to generate an oscillatory pattern. Recently, it has become 

apparent that the circadian clock plays an important role in determining the strengths of 

cellular responses. In cancer management, the induction of apoptosis by DNA damaging 

agents such as oxaliplatin is used to eliminate tumor cells, and it has been shown that DNA 

repair is under control of the circadian clock. There are incomplete data investigating 

relationship between clock genes and apoptosis mostly using fibroblasts derived from 

knockout mice. As the most of tumors are derived from epithelial cells and it is difficult to obtain 

knockouts from mice in short time, we disrupted circadian clock genes in MCF10A cell line 

using CRISPR technology. We then measured apoptotic response to oxaliplatin treatment 

using immunoblotting for cleaved PARP. We found out differential apoptotic responses in 

circadian clock gene knockouts. This study gives a chart of how the circadian clock may affect 

the efficacy of chemotherapeutics commonly used in treatment.
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Obesity has become a significant public health problem and caused by excessive positive 

energy imbalance. Classical lesioning studies suggest that ventromedial nucleus in the 

hypothalamus may play a crucial role in energy metabolism and glucose homeostasis, 

however more specific, acute and reversible manipulations of VMH neurons are still lacking.    

In order to understand whether, VMH neuronal activity is directly relevant for body weight 

regulation, we used chemogenetic activation, inhibition and cell type specific ablation tools to 

both acutely or chronically manipulate VMH neuronal activity, while observing its impact on 

appetite. Our results suggest that, acute increase in VMH neuronal activity reduces appetite, 

while inhibition is not sufficient to drive food intake. Moreover, chronic ablation of VMH 

neurons increases body weight and appetite in longer timescales. These results suggest that 

acutely reduced VMH activity is necessary but not sufficient to drive feeding.
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Nuclear Factor One family of transcription factors are important regulators of cell proliferation 

and differentiation during embryonic development while also playing critical roles in cancer. 

One NFI family member, NFIB, has been identified as an oncogene in small cell lung cancer, 

melanoma and other malignancies while in cutaneous squamous cell carcinoma, non-small 

cell lung cancer and glioblastoma, it has been found to act as a tumor suppressor, where its 

underexpression is associated with increased proliferation and invasiveness. In the absence 

of NFIB, cell adhesion associated, oncogene regulated (CDON) is upregulated in the mouse 

hindbrain. CDON, an Ig superfamily cell surface glycoprotein, promotes muscle and neural 

cell differentiation and can also act as a co-receptor for SHH. Moreover, CDON can promote 

tumor cell proliferation and invasion in prostate and lung cancer [1], while it is pro-apoptotic in 

colorectal cancer and neuroblastoma cells [2]. We identified five NFI binding sites in the 

human CDON promoter which either localized in the first 1 kb region, or in the 3.5 kb upstream 

region. Electrophoretic mobility shift and supershift assays showed binding of NFIB to all five 

sites. Moreover, NFI occupies two sites in the first 1 kb region in vivo. Reporter gene assays 

showed that overexpression of all NFI members represses the CDON promoter by up to 85% 

in HEK293T cells and that this repression is abolished by mutation of one NFI motif. We are 

currently investigating the possibility that NFIB indeed represses and causes low expression 

of CDON in cancer cell lines.
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Ceram�de, sph�ngos�ne 1-phosphate are b�oact�ve sph�ngol�p�ds wh�ch have been reported to 

�nvolve cancer progress�on and response to cancer treatment. Ceram�dases wh�ch are the 

�nh�b�tors �n sph�ngol�p�d metabol�sm, have been ma�nly focused agents �n recent years. Lung 

cancer �s also �n the research of �nterest because of �ts h�gh mortal�ty and morb�d�ty. Th�s fact 

shows that novel agents for cancer therapy are requ�red. In th�s study, the poss�ble apoptos�s 

promot�c act�v�ty of human ac�d ceram�dase �nh�b�tors, ceran�b-2 and B13 comb�nat�on �n A549 

human lung alveolar adenocarc�noma cells was evaluated on the bas�s of ultrastructural 

changes under transm�ss�on electron m�croscope. Ultrastructural changes were evaluated 

under transm�ss�on electron m�croscope. A549 cells were treated w�th B13 and ceran�b-2 IC50 

values for 24 h. Cells were fixed in glutaraldehyde overn�ght at +4°C. After the fixat�on, A549 

cells were post-fixed �n osm�um tetrox�de, dehydrated �n graded ethanol then embedded �n 

EPON 812 epoxy. Sect�oned samples were sta�ned �n uranyl acetate and lead c�trate then 

observed under a transm�ss�on electron m�croscope. W�th our TEM find�ngs we demonstrated 

that drug comb�nat�on of B13 and ceran�b-2 has been h�ghly cytotox�c for 24 hours when 

appl�ed on A549 cells and caused damages �n the cell ultrastructure such as ondulat�ons and 

blebb�ngs on the cell membrane, condensat�on and fragmentat�ons of the nucle� also cell 

shr�nkage. Our TEM find�ngs were evaluated as s�gns of apoptos�s. Our results may exert 

s�gn�ficant �mportance for drug designing in cancer treatment but further in vivo experiments 

are required.
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Lung cancer �s common d�sease �n the world. Therefore many chemotherapeut�cs agents for 

cancer treatment are requ�red. Ac�d ceram�dases are enzymes w�th a v�tal role �n metabol�z�ng 

ceram�de to sph�ngos�ne-1-phosphate that �s an ant�prol�ferat�ve metabol�te �n ceram�de 

pathway. In th�s study, we exam�ned the potent�al cytotox�c act�on of a new comb�nat�on of two 

d�fferent �nh�b�tors of human ceram�dases, ceran�b-2 and B13 aga�nst A549, human lung 

alveolar adenocarc�noma cell l�ne �nclud�ng w�th morpholog�cal changes. Cytotoxic effects of 

ceranib-2+B13 combination on A549 cells for 24 hours were detected by MTT assay and IC  50

was calculated. The nuclear and membrane �ntegr�ty of the cells were evaluated under a 

confocal m�croscope. On the bas�s of our exper�ments nuclear morphology, cytoskeleton and 

membranes of A549 cells altered. Acr�d�ne orange sta�ns the DNA as we evaluated the �ntegr�ty of 

nucle� w�th chromat�n condensat�on, fragmentat�on. Phallo�d�ne sta�ns cytoskeleton espec�ally 

F act�nes thus showed us fragmented cytoskeleton, hole format�on �n cytoskeleton and the 

shrunken cell shape. Accord�ng to our results �t was found that the comb�nat�on resulted �n h�gh 

cytotox�c act�v�ty related w�th hallmarks of apoptot�c cell death. On the basis of our knowledge, 

th�s �s the first study to show the prom�s�ng cytotox�c, ant�-cancer and apoptos�s promot�ng act�ons of 

th�s novel comb�nat�on �n the treatment of human lung alveolar adenocarc�noma. Th�s novel 

comb�nat�on of ceran�b-2 and B13, human ceram�dase �nh�b�tors, �s powerfull �n �nduct�on of 

apoptos�s �n lung adenocarc�noma �n �n-v�tro cond�t�ons and th�s m�ght be encourag�ng for �n 

v�vo test�ng and usage of the ment�oned agents.
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Lung cancer �s common d�sease �n the world. Therefore many chemotherapeut�cs agents for 

cancer treatment are requ�red. Ac�d ceram�dases are enzymes w�th a v�tal role �n metabol�z�ng 

ceram�de to sph�ngos�ne-1-phosphate that �s an ant�prol�ferat�ve metabol�te �n ceram�de 
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In th�s study; mutagen�c effects of two Sch�ff bases, conta�n�ng azo-chromophore group, NA-

HA and AG-HA, were �nvest�gated by Ames/Salmonella/M�crosomal test system us�ng TA98 

and TA100 stra�ns of Salmonella typh�mur�um. Salmonella stra�ns were tested �n the presence 

and absence of the metabol�c act�vat�on system (S9 m�x) conta�n�ng m�crosomal enzymes 

w�th the the concentrat�ons 200, 100, 50, and 25 µg/ml of NA-HA and AG-HA substances. As a 

pos�t�ve control, sod�um az�de, �n the presence and absence of S9 was used as pos�t�ve 

control for TA100, 2-Am�nofluorene, �n the presence of S9 and 4-n�tro-o-phenylened�am�ne, �n 

the absence of S9, were used for TA98 stra�ns as pos�t�ve control. D�methyl sulfox�de (DMSO) 

were also used as solvent control. Obta�ned data were stat�st�cally analyzed by Dunnett t test 

us�ng SPSS (17.0) package programme. As a result of th�s study; at the h�ghest two doses 

(200 and 100 µg/ml), NA-HA Sch�ff base generally showed mutagen�c act�v�ty �n the absence 

of the metabol�c act�vat�on system for both TA98 and TA100 stra�ns. In the presence of the 

metabol�c act�vat�on system, NA-HA Sch�ff base; at the h�ghest dose (200µg/ml) showed 

mutagen�c act�v�ty for TA98 stra�ns and also at the h�ghest two doses (200 and 100 µg/ml) 

showed mutagen�c act�v�ty for TA100 stra�ns. AG-HA Sch�ff base d�d not show mutagen�c 

act�v�ty �n the presence and absence of the metabol�c act�vat�on system for TA98 stra�ns. AG-

HA Sch�ff base d�d not show mutagen�c act�v�ty �n the absence of the metabol�c act�vat�on   

system for TA100 stra�ns. AG-HA Sch�ff base showed mutagen�c act�v�ty at concentrat�ons of 

200, 100, 50 µg/ml �n the presence of the metabol�c act�vat�on for TA100 stra�ns.
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Per�cendr�t�c vers�on of Chromosome 9 and �ncrease of heterochromat�n reg�on at 9th 

Chromosome centromerereg�on (9qh(+)) are common structural var�at�ons. Both İnv(9) and   

9q(+) can be observed at both normalpopulat�on and people w�th var�ous phenotype and   

�llnesses. Polymorph�c var�ants at non-acrocentr�cchromosomes are generally observed at 

paracentr�c heterochromat�n on long sect�ons of chromosomes Number1, 9 and 16 and short 

sect�ons of chromosomes sets of D and G and d�stal heterochromat�n on chromosome 

Y.Increases of length of heterochromat�n reg�on on long sect�ons of these chromosomes are 

defined as 1qh+,9qh+, 16qh+ and Yqh+. S�nce heterochromat�c reg�on conta�ns h�gh amount 

of non DNA cod�ng tandem repeat,chromosomal polymorph�sms are cons�dered as normal 

karyotyp�c var�at�ons. However, recent stud�es �nd�catethat chromosomal polymorph�sms 

may cause cl�n�cal effects such as fert�l�ty or spontaneous pregnancy loss. Some authors  

suggest   that s�nce  �nvers�on  of chromosome  sect�on  conta�n�ng centromere  (p11q13)  �s  

arearrangement and there �s no ga�n or loss �n chromosome mater�al and �t �s cons�dered as 

normal var�ant,�nvers�on carr�er pat�ents may have an �ncreased rate �n unsteady gamete 

product�on.  In the stud�es conducted �twas found an assoc�at�on w�th many �llnesses such as 

recurrent abortus, �nfert�l�ty, congen�tal abnormal�t�es, mental retardat�on, heart defects,  

sch�zophren�a, pr�mary and secondary amenorrhea, undescended test�cle, hermaphrod�t�sm. 

In the study of Rao et al, �t was observed that �n 70% of ch�ldren w�th �nv(9) and 

dysmorph�cfac�al features and growth retardat�on the reason of �nvers�on  was de novo. 

Steady chromosome aberrat�oncarr�ers have h�gh r�sk to produce unsteady gamete due to 

�nstab�l�t�es and delay �n me�os�s. Therefore, �n our study we researched whether there �s a 

change �n the amount of genet�c mater�al atfrequently fractured fragmentat�on reg�ons of 

these two var�ants wh�ch are common and suspected to be thecause of var�ous abnormal�t�es 

by conduct�ng a probe des�gn on such fragmentat�on reg�ons.
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Tea tree oil (TTO), or melaleuca oil, is an essential oil with a fresh camphoraceous odor and a 

color that ranges from pale yellow to clear. It has shown promise as an antimicrobial agent. It is 

said that it can be effective in a variety of dermatologic conditions, including dandruff, acne, 

lice, herpes, and other skin infections. The major goal of this study was to investigate 

antimicrobial and wound healing effects of tea tree oil in rabbits. A total number of twenty white 

New Zealand rabbits were divided into two groups in which number of males and females was 

equal. In the first group a sterile wound was created by burning the skin. In the second group 

wounds were infected by Staphylococcus aureus(MRSA) using McFarland tubes. For each 

wound one drop of Staphylococcus aureus was spilled. In each group two subjects were 

claimed as control. Then sampling was done on seventh, fifteenth and twenty first days. 

Samples were both pathologically and morphologically studied. Statistical analysis was 

performed using the χ2 test and Fisher's exact test. Infected subjects were all healed. 

Although amongst the first group, in which a sterile burn wound was created, females showed 

better results. 

Keywords: Wound healing, Tea tree oil, burn wound, infected wound, Methicillin Resistant 

Staphylococcus aureus
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Breast cancer �s one of the most common types of cancer among women worldw�de. 

Transmembrane Ser�ne Protease 6 (TMPRSS6) a member of the Type II Transmembrane 

Ser�ne Proteases (TTSP) fam�ly may play a role �n breast cancer suscept�b�l�ty Matr�ptase-2 

plays an �mportant role �n �ron homeostas�s as a hepc�d�n regulator. In our study, TMPRSS6 

(rs733655T>C ) polymorph�sms �n relat�on to hematolog�c parameters of the breast cancer 

pat�ents. Genet�c polymorph�sm study was performed �n 181 breast cancer pat�ents (mean 

age 52 ± 12) and 90 healthy women (mean age 50 ± 12) at s�m�lar age (p = 0.10). Blood 

samples were collected from pat�ents w�th breast cancer and control group before rout�ne 

exam�nat�on and treatment procedures. After DNA �solat�ons the genotyp�ng of  TMPRSS6 

(rs733655) was performed us�ng RT-PCR. There was no stat�st�cally s�gn�ficant d�fference 

between pat�ent and control groups regard�ng genotype d�str�but�ons (p> 0,05).The genotype 

d�str�but�on of TMPRSS6 gene polymorph�sm was exam�ned �n relat�on to hematolog�cal 

find�ngs. When genotype d�str�but�ons related to TMPRSS6 (rs733655) polymorph�sm was 

exam�ned �n relat�on to hematolog�cal find�ngs, no stat�st�cal s�gn�ficance was determ�ned 

except MCHC parameters (p> 0.05). For th�s polymorph�sm, heterozygous and var�ant 

homozygotes were found to have h�gher MCHC values (respect�vely p=0,022 p=0,037) 

Accord�ng to our find�ngs, TMPRSS6 gene polymorph�sms may affect the d�sease process by 

affect�ng the blood parameters of pat�ents. In the l�terature, we have not found any stud�es of 

TMPRSS6 polymorph�sms �n our populat�on. F�nd�ngs �n the l�terature show the �mportance of 

TMPRSS6 polymorph�sms �n terms of �ron metabol�sm and �ts results support our find�ngs.
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Doxorubicin is an anthracycline antibiotic that is used in the treatment of breast, ovarian, 

bladder, lung, thyroid, and stomach cancers. Doxorubicin damages DNA and is considered as 

cell-cycle specific. It kills cancer cells by direct cytotoxicity. The balance between positive and 

negative signals is of central importance in maximizing the ability of the adaptive immune 

response to defend the host [1]. One of the T lymphocyte inhibitory molecules is the cell 

surface glycoprotein called B7-H1 or PD-L1 (CD274) [2]. The aberrant expression of B7-H1 in 

tumor tissues has been reported in various cancers [3]. HCT116 cells are colorectal 

carcinoma cell lines. p53 is one of the most commonly mutated genes in cancer [4]. It is critical 

in regulating cell division, apoptosis, senescence, and DNA damage and repair [5]. p53 

promoted the downregulation of PD-L1 expression in HCT116 colorectal carcinoma cell lines 

[6]. The aim of the study is to investigate whether PD-L1 expression in HCT116 cells upon 

doxorubicin treatment is p53 dependent. HCT116 cell l�nes wh�ch are e�ther p53 w�ld type (wt) 

or defic�ent (-/-) were cultured for 24h �n RPMI med�um �n the presence or absence of 

doxorub�c�n for 24h. PD-L1 express�on was evaluated �n RNA and prote�n levels by real t�me 

PCR and flow cytometry respect�vely. We found a trend of �ncrease �n PD-L1 level upon 

doxorub�c�n treatment both �n mRNA and on cell surfaces. Th�s �ncrease was p53 

�ndependant. Our prel�m�nary data suggest that doxorub�c�n treatment may decrease the 

response of T cells to cancer through elevated PD-L1 express�on.
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Cyrptochrome (CRY) prote�ns funct�on as photoreceptors or in core oscillator part of circadian 
1clock . Drosophila CRY (dCRY), sole photoreceptor for the clock, releases/opens its C-

terminus after light exposure, which makes it accessible to JET and TIM proteins. Light signal 

finally leads to the degradation of TIM and CRY by JET and BRWD3 proteins, respectively. 

TIM degradation reset the clock while CRY degradation gates the resetting of the clock by 

killing photoreceptor. The C-terminus of dCRY is important for photoreceptor function 

because its deletion generates a constitutive active form causing arrhythmicity in flies. Type 1 

CRYs, represented by dCRY, exist only in some insects (e.g., fruit fly, mosquito...), and 

function as photoreceptors. Type 2 CRYs exists in vertebrates (e.g., fish, mouse etc...) and 

some insects (e.g., honeybee…), and functions in the core clock. Type 4 CRYs exist in some 

non-mammalian vertebrates (e.g. fish, frog, birds…) and their exact function is not known. To 

determine the flexibility of the C-terminus of dCRY, we replaced it with C-termini from other or 

the same type of CRYs. Our data shows that C-term�nus from very d�stant CRYs, even from 

Type 2, and Type 4 CRYs, �s funct�onal for the l�ght-dependent proteoly�s of dCRY. We also 

anlayzed l�ght- dependent TIM degradat�on �n the presence of dCRYs �n wh�ch C-term�n� was 

replaced from d�stant CRYs. We will present our data showing the great flexibility of dCRY, and 

even a mutation of the arginine residue which was conserved in all types of CRYs did not affect 

dCRY function. 
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Doxorubicin is an anthracycline antibiotic that is used in the treatment of breast, ovarian, 

bladder, lung, thyroid, and stomach cancers. Doxorubicin damages DNA and is considered as 

cell-cycle specific. It kills cancer cells by direct cytotoxicity. The balance between positive and 

negative signals is of central importance in maximizing the ability of the adaptive immune 

response to defend the host [1]. One of the T lymphocyte inhibitory molecules is the cell 

surface glycoprotein called B7-H1 or PD-L1 (CD274) [2]. The aberrant expression of B7-H1 in 

tumor tissues has been reported in various cancers [3]. HCT116 cells are colorectal 

carcinoma cell lines. p53 is one of the most commonly mutated genes in cancer [4]. It is critical 

in regulating cell division, apoptosis, senescence, and DNA damage and repair [5]. p53 

promoted the downregulation of PD-L1 expression in HCT116 colorectal carcinoma cell lines 

[6]. The aim of the study is to investigate whether PD-L1 expression in HCT116 cells upon 

doxorubicin treatment is p53 dependent. HCT116 cell l�nes wh�ch are e�ther p53 w�ld type (wt) 

or defic�ent (-/-) were cultured for 24h �n RPMI med�um �n the presence or absence of 

doxorub�c�n for 24h. PD-L1 express�on was evaluated �n RNA and prote�n levels by real t�me 

PCR and flow cytometry respect�vely. We found a trend of �ncrease �n PD-L1 level upon 

doxorub�c�n treatment both �n mRNA and on cell surfaces. Th�s �ncrease was p53 

�ndependant. Our prel�m�nary data suggest that doxorub�c�n treatment may decrease the 

response of T cells to cancer through elevated PD-L1 express�on.
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Centriolar satellites are an array of non-membranous granules that localize and move around 

the centrosome/cilium complex in vertebrates. Defects in centriolar satellites are linked to 

cancer, microcephaly and ciliopathies, which are diseases associated with abnormalities of 

the centrosome/cilium complex. Work from our laboratory identified key regulatory roles for 

centriolar satellites in various centrosome/cilium-related cellular processes including 
[1]centriole duplication.  Although these lines of evidence identify satellites as ubiquitous and 

essential structures for regulating the structure and function of the centrosome/cilium 

complex, the full repertoire of centriolar satellite function in cells is not known. To address this 

question, we generated IMCD3::PCM1-/- cells using the CRISPR/Cas9 approach. Since 

PCM1 is the scaffolding protein of the satellites, this cell line lacked satellites based on 

immunofluorescence staining of various satellite proteins. Next, we phenotypically 

characterized the IMCD3::PCM1-/- satellite-less cells for their function during cilium formation 

and ciliary signaling. Satellite-less cells had defects in cilium formation 24 and 48 hour after 

serum starvation. However, they were not defective in cilium formation by 72 hour after serum 

starvation, suggesting that satellites are important but not essential for cilia formation. Given 

the important role of primary cilia in Hedgehog signaling, we next characterized the satellite-

less cells for their responsiveness to Hedgehog stimulants using an immunofluorescence-

based assay. Interestingly, satellite-less cells had reduced response to the Hedgehog agonist 

SAG, identifying a previously uncharacterized function for centriolar satellites in Hedgehog 

signaling. Together, our results identify regulatory roles for centriolar satellites in cilium-related 

cellular processes. 
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Lung cancer is the primary cause of cancer-related deaths world-wide. Late diagnosis and 

lack of an effective treatment necessitate a better understanding of underlying mechanisms of 

lung cancer progression. Hitherto it was suggested in many studies that there are new genes 

with diagnostic, prognostic and therapeutic potentials. Besides, role of urotensin II (U-II), 

defined with a strong vasoconstrictor activity, has not been fully understood yet in lung cancer. 

In this study, we aimed to examine gene expression pattern of U-II in A549 adenocarcinoma 

cell line. In our study, A549 cells were induced with different doses of IL-1β at different time 

intervals (1, 3 and 5 ng/ml; 3, 6 and 24 hours). Gene expression levels of NF-κB1, MMP1, and 

U-II were analyzed with real time qPCR. Our results demonstrate that IL-1β (1, 3 ng/ml; 6, 24 

hours) can stimulate U-II expression in A549 cells. However, we did not detect any significant 

increase in U-II expression levels after 5 ng/ml IL-1β treatment for 3 hours compared to control 

group. In recent studies it is stated that U-II is associated with several diseases including 

cancer. Additionally, it was reported that U-II triggered proliferation in A549 cells. On the other 

hand, inflammation plays important role in lung carcinogenesis and studies showed that U-II 

brought about induction of TNF-α, IL-6 and MMP-9 expressions via NF-κB activation. U-II may 

be an important potential molecular target for prevention and therapy of lung cancer. Besides, 

further studies are necessary with respect to understanding molecular mechanism of U-II in 

lung adenocarcinoma.
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Carbonic anhydrases (CAs) are zinc metalloenzymes that catalyze the reversible hydration of 

CO2 to bicarbonate [1]. They play very important roles in many physiological processes, 

including respiration, gluconeogenesis, signal transduction, and formation of gastric acid [2]. 

Carbonic anhydrase III (CAIII) is one specific member of this family which is remarkably 

abundant in slow skeletal muscles, adipocytes and liver [1]. CAIII has hydrase activity which 

plays important roles in regulating intracellular pH and maintaining the appropriate acid-base 

balance in organisms [3]. Furthermore, CAIII has antioxidative activity which can protect cells 

from oxidative damage [4, 5]. The relationship of CAIII and apoptosis is very limited in the 

literature reviews. For this reason, we aim to investigate if there is any relation between CAIII 

gene and Apoptosis. CAIII cDNA amplified by the PCR reaction was cloned into pGEMT easy 

vector and then verified by Sanger Sequencing Reaction. The gene was subsequently 

subcloned into eukaryotic expression vector, pCDNA 3.1 and transiently-transfected into PC-

3 cells (Human Prostate Cancer Cells). Total RNA isolation from cells transfected with CAIII 

followed by cDNA synthesis was performed. Expression of apoptotic genes in CAIII-

transfected cells and mock tranfected cells were determined by Real-Time PCR.  mRNA 

analysis was also compared to protein expression studies. 
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Hepatitis B Virus (HBV) is a hepatotropic, enveloped, partially double-stranded DNA virüs that 
is one of the most important etiological factors playing a role in chronic hepatitis, cirrhosis and 
hepatocellular carcinogenesis. Nuclear factor kappa (NF-kB) is a transcription factor that 
regulates over 200 genes involved in a variety of cellular processes.Aryl hydrocarbon receptor 
(AHR) is a basic helix-loop-helix (bHLH) protein belonging to the Per-Arnt-Sim (PAS) family of 
transcription factors.This study has provided new clues for further studies required to be 
carried out to clarify the investigation of NF-kB and AHR gene interaction about the 
development of hepatitis.HBX cells were grown in monolayer culture in DMEM medium 
containing 10% PBS, 1% penicillin/streptomycin at 37°C in a humidified atmosphere 
comprised of 95% air and 5% CO . Total RNA was isolated from HBX positive cells using the 2

Qiagen RNA Easy Kit. Then the cDNA was synthesized with reverse transcriptase from the 
total RNA using oligo-dT primers. NFKB and AHR genes were amplified by PCR using the 
gene specific primers and PCR products were cleaned with "Wizard clean-upkits."The 
resulting DNA products were cloned into "pGEM-T easy vector." The cloned NFKB and AHR 
plasmids were transformed into DH-5 and pure plasmids were isolated from overnight LB 
liquid culture with "Pure Yield Plasmid Miniprep System". The resulting plasmid and the PCR 
products of NFKB and AHR genes were cut with specific restriction enzymes and cloned into 
the appropriate region of the CheckMate™ Mammalian Two-Hybrid System recipient 
plasmids using "Flexi Vector System". The NFKB and AHR genes encoding the two potentially 
interactive proteins were cloned into pBIND and pACT Vectors to generate fusion proteins 
with the DNA-binding domain of GAL4 and the activation domain of VP16, respectively. The 
pGAL4 and pVP16 fusion constructs of NFKB and AHR were then transfected along with 
pG5luc Vector into HEK293 cells.48 hours after transfection, the cells are lysed, and the 
amounts of Renilla luciferase and firefly luciferase are quantitated using the Dual-Luciferase® 
Reporter Assay System. The interaction between the two test proteins, as GAL4 and VP16 
fusion constructs, results in an increase in firefly luciferase expression over the negative 
controls. The results have clearly demonstrated that the NFKB and AHR genes do interact 
with HBX. Furthermore, it shows that either gene plays a role of the in HBV mechanism or 
mediates HBX effect. This data is new to the literature.
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Hepat�t�s C v�rus (HCV) �nfect�on �s a cosmopol�tan �nfect�on that has been cons�dered a 

ser�ous health problem for thalassem�a pat�ents. HCV has emerged as a lead�ng cause of 

chron�c hepat�t�s, l�ver c�rrhos�s and hepatocellular carc�noma worldw�de. Genotyp�ng and 

assessment of the v�ral load �n HCV pat�ents �s �mportant for des�gn�ng the therapeut�c 

strateg�es. The a�m of the present study �s to determ�ne the d�str�but�on and Predom�nance 

pattern of the HCV genotypes among th�s group of thalassem�a pat�ents and the�r correlat�on 

w�th the v�ral load. 203 HCV-pos�t�ve serum samples from the pat�ents of Thalassem�a Center 

�n Erb�l (Iraq) were collected and only 107 HCV RNA pos�t�ve pat�ents were stud�ed. Of 107, 62 

were males (mean age 17.76 ± 0.804) and 45 were females (mean age 18.33 ± 0.836). RNA 

was �solated to check for the presence of HCV �nfect�on and genotyp�ng through by use of 

reverse transcr�pt�on PCR (RT-PCR).  Also samples were further exam�ned for est�mat�on of 

v�ral load. Stat�st�cal analys�s was done by us�ng GraphPad 7.0 software. On the bas�s of result 

showed, genotype 3 was the most prevalent genotype (43.92%) that appeared �n �nfected 

cases followed by genotypes and subtypes 1a, 4, m�xed (1a+4, 1b+4), 2, 1b and 

undeterm�ned genotype wh�ch were found �n percentages of 22.43%, 14.95%, 0.93%, 4.67%, 

3.73%, 2.80% and 8.41%, respect�vely. Moreover, overall frequency of all d�fferent HCV 

genotypes was h�gher �n male pat�ents compared to female however the relat�on between 

gender and any genotype was stat�st�cally �nsgn�fianct even though there was a s�gn�ficant 

pos�t�ve correlat�on between genotypes and v�ral load P<0.001. The present study 

emphas�zed the publ�c health �mportance of HCV �nfect�on �n thalassem�a pat�ents at the study 

area, and revealed that HCV genotype 3, 1a and 4 accounted for about 80 per cent of the total 

HCV �nfect�on of thalassem�c pat�ents �n Erb�l thalassem�c center. It also showed that 

genotype 3 was dom�nant genotype among the group and  proved a s�gn�ficant relat�onsh�p 

between genotypes and v�ral load.
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Prader-W�ll� syndrome (PWS) �s a genet�c d�sorder caused by absence of express�on of 

paternally act�ve genes on chromosome 15q11.2-q13. PWS �s assoc�ated w�th several 

phys�olog�cal and behav�oral problems �nclud�ng hyperphag�a. Oxytoc�n �s an �mportant 

neuropept�de for controll�ng sat�ety follow�ng food �ntake and the�r malfunct�on may underl�e 

the �ncreased appet�te seen �n PWS pat�ents. MAGEL2 �s one of the �nact�vated genes �n PWS 

that �s h�ghly expressed �n the hypothalamus. In th�s study, we �nvest�gated whether loss of 

Magel2 affect synapt�c �nputs to PVN and feed�ng behav�or �n Oxt-Cre m�ce. To understand 

oxytoc�nerg�c c�rcu�try defects, we performed electrophys�olog�cal exper�ments �nvolv�ng 

synapt�c propert�es of oxytoc�n neurons �n normal and Magel2-defic�ent PWS mouse model. 

These stud�es suggest that a loss of Magel2 leads to the d�srupt�on of oxytoc�n neuron c�rcu�ts.
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The standart GWAS analys�s �s restr�cted by the mult�ple compar�sons �ssue and requ�res a 

h�ghly str�ngent stat�st�cal s�gn�ficant threshold. The end result �s a number of h�ghly s�gn�ficant 

assoc�at�ons at the expense of a h�gh false negat�ve rate. Ult�mately, a lower than expected 

propot�on of her�tab�lty �s expla�ned by the current GWAS results. Recently, mach�ne learn�ng 

(ML) approaches have emerged as alternat�ve methods that can unravel the true polygen�c 

background of complex d�sorders. We re-analysed an already publ�shed GWAS data set for a 

comparat�ve study. The GWAS was a case-only study of ch�ldhood leukem�a des�gned to 

�dent�fy genet�c markers of gender-spec�fic d�fferences �n suscept�b�lty. We used random 

forest, J48, C5.0, neural network (NN), support vector mach�ne (SVM) as ML methods. 

Bes�des ex�st�ng log�st�c regress�on (LR) results, we assessed alternat�ve b�ostat�st�cal 

methods (shr�nkage d�scr�m�nant analys�s, robust regular�zed l�near d�scr�m�nant aanalys�s, 

nearest shrunken centro�ds (NSC), penal�zed log�st�c regress�on (PLR), extreme grad�ent 

boost�ng, part�al least squares general�zed l�near models (PLSGLM), flex�ble d�scr�m�nant 

analys�s). Standard log�st�c regress�on y�elded rs4813720 as the stat�st�cally most s�gn�ficant 

(P=5E-06) assoc�at�on, and 12 other SNPs exceeded the suggest�ve s�gn�ficance threshold of 

P=5E-04. LR was one the s�x methods that revealed sens�t�v�ty and spec�fic�ty values both 

greater than 0.90; the others be�ng NSC, PLR, PLSGLM, NN, and SVM. SVM appeared to be 

the most accurate method (PPV=1 and NPV=0.97, sens�t�v�ty=0.96, spec�fic�ty=1). Our 

results agree w�th the consensus v�ew �n the field that SVM �s probably best su�ted for GWAS 

analys�s as an alternat�ve to convent�onal methods.
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Composite material is a multi-phase system consisted of matrix material and reinforcing 

material. Matrix material is a continuous phase and reinforcing material is a dispersed phase. 

The main two bioactive components of Ganoderma lucidum can be broadly grouped into 

triterpenes and polysaccharides. Despite triterpenes and polysaccharides being widely 

known as the majör active ingredients at anti-cancer effect. This study describes the synthesis 

and characterisation of biocomposites of different molecular weight of PEG (polyethylene 

glycol) as matrix with Ganoderma lucidum as a filling material at different loading (%1, %2.5, 

%5 wt). The composites have been prepared by solution intercalation method using ground 

and sieved Ganoderma lucidum at 25 micron scale. The characterization of composites was 

made by X-ray diffraction (XRD), scanning electron microscopy (SEM) and Fourier transform 

infrared attenuated total reflectance (FTIR-ATR) Also in this study the hemocompatibility and 

antibactarial properties of composite investigated. When XRD and FTIR-ATR results 

discussed, all of the composites using the different loading amunt of Ganoderma lucidum (%1, 

%2.5 and %5 wt) were shown a homogen distribution in the matrix (PEG). And an interaction 

have occured between matrix and filling material. The SEM photos have confirmed these 

results. PEG and composites have been detected as hemocompatible. These results showed 

that they can be used as biomaterials.
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Osteosarcoma is the most common primary bone malignancy which occurs frequently in 

children and adolescents. MicroRNAs are emerging as a class of small regulatory RNAs 

whose alterations are implicated in the initiation and progression of human cancers. 

MicroRNA-25 (miR-25) has recently been found to be involved in many critical processes in 

human cancers. Wnt/β-catenin pathway plays a critical role in bone development and 

homeostasis. This pathway also plays an important role in bone malignant diseases, such as 

breast or prostate cancer induced bone metastasis, multiple myeloma, Ewing sarcoma, and 

osteosarcoma. In this study, the effect of miR-25 on Wnt/β-catenin signaling pathway in 

osteosarcoma cell line Saos-2 was investigated. The change in miR-25 expression was 

assessed following mimic or inhibitor transfection. mRNA and protein expressions of β-

catenin, GSK-3β and Axin2, which are associated with the Wnt/β-catenin signaling pathway, 

were determined after transfections. We demonstrated that, when β-catenin and Axin-2 

expressions decreased after miR-25 mimic transfection, GSK-3β expression increased. 

While anti-miR-25 transfection increased the expression of β-catenin and Axin-2, it 

significantly reduced the expression of GSK-3β. These findings reveal that miR-25 may target 

genes related to the Wnt/β-catenin pathway and may be a potential Wnt/β-catenin pathway 

regulator/inhibitor for osteosarcoma progression.
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Card�ac d�seases, whether �nher�ted or acqu�red, �s the most common cause of mortal�ty 
worldw�de. Mutat�ons �n KCNQ1 and other card�ac �on channel genes may lead to Long QT 
syndrome (LQTS), wh�ch �s the most common card�ac arrythm�a that can lead to sudden 
card�ac death. There are var�ous transgen�c mouse models of arrythm�a that enable 
researchers to study d�sease mechan�sms and therapy approaches �n v�vo. In our research, 

-/-
we have obta�ned two transgen�c LQTS mouse models that are e�ther a knock-out (Kcnq1 ) or 

 A340E/A340E
acqu�red a mutat�on (Kcnq1 ) �n Kcnq1 gene [1, 2]. We have analysed d�sease 
phenotype by electrocard�ography record�ngs at the w�ld type and transgen�c m�ce. We have 
demonstrated that both the transgen�c m�ce showed prolongat�on of QT �nterval and QRS 
ampl�tude s�m�lar to cl�n�cal phenoype �n humans. Next, �n order to create a renewable 
�sogen�c or autologous cell source and to be able to study d�sease phenotype �n v�tro, we have 
generated �nduced plur�potent stem cells (�PSC) by reprogramm�ng of mouse fibroblasts v�a 
FUW-OKSM v�rus [3]. Mouse �PSC colon�es were observed under l�ght m�croscope start�ng 
from 7 days after �nfect�on. Express�on of embryon�c stem cell (ESC) spec�fic genes, such as 
Oct4, Sox2, Klf4, Nanog and SSEA1, were character�zed by q-RT-PCR and by 
�mmunocytochem�stry. Stemness factors were only observed �n newly generated  �PSC 
colon�es, s�m�lar to ESC, but not the somat�c cells that �PSCs were or�g�nated from. Alkal�ne 
phosphatase act�v�ty were observed at mouse �PSC colon�es. Follow�ng generat�on of 
trangen�c mouse �PSCs, we plan to d�fferent�ate them �nto card�omyocytes to ver�fy d�sease 
phenotype �n v�tro and ut�l�ze these cells to evaluate cell therapy approaches for arrythm�a. In 
conclus�on, due to �nvas�ve nature and l�m�tat�ons �n cell therapy tr�als �n human, transgen�c 
arrythm�a mouse models and mouse �PSC-der�ved cells prov�de an �nvaluable opportun�ty to 
study d�sease mechan�sms and to evaluate �n v�vo appl�cat�ons. 
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Diabetes mellitus (DM) is a heterogeneous group of disorders characterized by 

hyperglycemia due to an absolute or relative deficit in insulin production or action. 

Hyperglycaemia or high blood sugar that occurs when diabetes is not controlled leads to 

serious damage, over time, especially in many systems of the body, such as nerves and blood 

vessels. Although insulin, as well as oral hypoglycemic drugs, are still the most important 

agents in treating the DM. Studies searching for more efficient antidiabetic agents and natural 

compounds from traditional medicinal plants are being carried out continuously. Capparis 

ovata is a member of Capparidacaeae family that has been used in traditional medicine. 

Capers have various biological activities like antidiabetic, antioxidative, anti-inflammatory, 

anti-neuroprotective and antihepatotoxic. For this reason, in this study Capparis ovata water 

extract (COWE) is selected for analysing its anti-diabetic effect. COWE extract was obtained 

using a mixture of caper fruit, caper flower, and caper bud. Total RNA isolation was performed. 

cDNA was synthesized from the obtained RNAs. İn the present study the COWE extract was 

tested for its anti-diabetic effects on selected GLUT2, G6Pase, IRS1, PEPCK, PI3K, and PKL 

genes believed to be important in Diabetes mellitus using HEPG2 cells. This study has shown 

that the COWE extract, in general, has antidiabetic effects, while there are contradictions in 

the level of PEPCK. Although GLUT2 expression level was significantly decreased, IRS1 

expressions level was increased in HepG2 cells lines. Considering these results, the extract 

might be used as an alternative product for the treatment of diabetes. The present data 

suggest that further animal studies (diabetic animal) must be carried out to clarify the exact 

anti-diabetic potential of COWE extract.
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Apoptosis-associated speck-like protein containing a CARD (ASC) is a 22 kDa protein 

containing conserved PYD and CARD domains that belongs to the death-fold superfamily. 

Death folds have been shown to consist of six anti-parallel alpha-helical domains. The 

homotypic interactions between one death-fold domain with another occurs via certain 

helices, providing at least three surfaces of contact (Type I, Type II and Type III). ASC has the 

ability to form the supramolecular globular complex called the ASC speck through PYD and 

CARD homotypic interactions. When expressed in truncated form as PYD and CARD 

separately, these domains form fiber-like polymeric structures. Apparently, these fibers 

compact onto each other during the wild type ASC polymerization. Our aim is to elucidate the 

importance of specific locations on PYD-PYD and CARD-CARD homotypic interaction 

surfaces during the polymerization process. Using site-directed mutagenesis methods, 

certain mutations such as K21A, Y60A, D134A, L141A, M159A, R160A were created at 

important aminoacid residues and their effects were visualized using fluorescent microscopy. 

Our results show that PYD mutants, which've been known to disrupt homo-oligomerization, 

are able to provide multimeric filamentous structures when expressed together with their wild-

type counterparts. We also analysed homotypic PYD-PYD and CARD-CARD interactions 

using Förster Resonance Energy Transfer (FRET) technique and identified certain mutations 

(Y60A, D134A, M159A and R160A) that block FRET signal. Besides, our Atomic Force 

Microscopy (AFM) based Single Molecule Force Spectroscopy (SMFS) analysis on both of 

wild-type and E130A mutant of CARD provide quantitative result about how physical strength 

of the homotypic CARD interactions change upon disruption of Type I interaction surfaces of 

death-fold domains. Our study will provide better explanation and new insights about the 

interaction strength and dynamics of oligomerization through death domains.

Keywords: Innate immunity, inflammasome, ASC, protein-protein interactions, FRET, AFM, SMFS.
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Plasma membrane is a highly dynamic structure that functions in multiple cellular events such 

as signal transduction, communication and homeostasis.  During these different cellular 

events, cell surface undergoes dynamic reorganization. The adherent cells dramatically 

change their surface as they divide however; neither the biochemical content of these 

reorganization nor their effect on the division process is fully understood. In our previous 

study, we compared the surface proteome of the dividing cells and identified a group of 

proteins that show mitosis specific localization to cell surface [1]. One of these groups are 

Protocadherins (PCDH) that selectively localize to the cell surface during division. PCDHs are 

subgroup of cadherin superfamily proteins that function in cell adhesion. Despite the 

extensive studies on cadherins, there is only a limited knowledge about functions of PCDHs. 

Their possible role in adhesion was suggested but underlying mechanisms have remained 

puzzling. Also, elevated PCDH levels in specific cancers are reported, indicating their role in 

cancer progression. In current study, our aim is to understand the mechanism of cell cycle 

dependent localization of PCDHs and reveal their role in cell cycle progression by defining 

their interaction partners.  For this aim, we take BioID, proximity dependent biotinylation 

approach followed by mass spectrometry analysis to systematically analyze the interaction 

partner changes of PCDHs from interphase to mitosis progression. By investigating the 

factors that lead the PCDHs to the cell surface during cell division, we tackle the mechanism, 

and the role, of cell surface changes in cell division.
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Proximity-dependent biotinylation (BioID) is a method to label proteins in close vicinity by a 

biotin ligase fused to the protein of interest, and capture labeled proteins by streptavidin-

beads to identify by mass-spectrometry [1]. We wanted to apply BioID technique to identify 

light-dependent and independent interactions in Drosophila circadian clock photoreceptor 

system. In this photoreceptor, Cryptochrome (CRY) undergoes a rapid conformational 

change after light exposure, and then binds to Jetlag (JET) and Timeless (TIM) proteins. JET 

ubiquinates TIM and this leads the rapid degradation of TIM. Following the TIM degradation its 

partner PER is also degraded because it is not stable without TIM. Rapid removal of TIM/PER 

from molecular clock resets the circadian clock. We wanted to fuse the BioID enzyme to CRY 

and TIM and label proteins in their vicinity under dark and light conditions. However, we could 

not find a working protocol and/or constructs to apply in Drosophila S2 cells. For this reason, 

we generated constructs and optimized technique for S2 cells. Firstly, we showed the most 

optimal activity in vivo was seen at 27°C which is normal growth temperature for S2 cells; 

although optimal temperatures of BioID and BioID2 enzyme activities have been reported as 

37°C and 50°C, respectively. We expressed CRY-BioID2 alone or photoreceptor complex 

containing TIM-BioID2, PER, CRY, and JET to detect interactions in vivo. Light-dependent 

CRY/TIM and light-independent TIM/PER interactions serve as positive controls in this 

system. We will present our ongoing research, which fulfill a cavity for the application of BioID 

technique in Drosophila cells.
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Hereditary Spastic Paraplegia (HSP) is group of clinically and genetically heterogeneous 

neurodegenerative disorders. In pure HSP cases, main symptoms are lower limb spasticity 

and progressive weakness. In complicated HSP, additionally neurological and non-

neurological symptoms can be observed. Disease inheritance might be in autosomal 

dominant, autosomal recessive, or X-linked manner. Fifty-one loci and forty-three genes are 

associated with the autosomal recessive form of HSP (ARHSP). In our study, with the aim of 

identifying disease causing genes and variants, twenty families with ARHSP inheritance have 

been analyzed by Whole Exome Sequencing. After initial analyses in known HSP genes and 

genes related to other neurological diseases, the causative variants were identified in seven 

of the families. Homozygosity mapping was performed for other thirteen families and 

candidate variants were determined. In family H28, a c.701T>C, p.Met234Thr variant in 

ATAD1 gene was identified and the variation was segregating with the disease in the family. 

Three affected brothers in the H28 family have pure HSP and their age of onset >20. There is 

only one family reported with ATAD1 mutation and the affected individuals in this family had a 

neurologic disorder characterized by hypertonia, seizures, and death indicating a highly 
[1]

severe phenotype .  Our finding suggests ATAD1 gene mutations might be associated with a 

wide phenotypic spectrum including pure HSP and a severe neurological phenotype. This 

finding added ATAD1 to the list of genes that overlap in neurological diseases. Identification of 

overlapping genes might be an important step to fulfill the overall picture of mechanism 

underlying neurodegeneration. 

Keywords: hereditary spastic paraplegia, whole exome sequencing, ATAD1.
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Multiple sclerosis (MS) is a recurring disease of the human central nervous system (CNS) in 

which repeated occurrences of inflammatory demyelination result in the development of 

distinctly demyelinated plaques of gliotic scar tissue related to varying degrees of axonal loss. 

Recently, plant extracts present an exceptional source of drug candidates for both scientific 

and pharmaceutical industrial research. The water extract of Capparis ovata has been shown 
[1]

to be used as an alternative medicine for the treatment of MS . In the present study, 1H-

�ndole-2-hydroxy, 3 carboxyl�c ac�d �solated from Cappar�s ovata was tested for �ts ant�-

�nflammatory effects on selected pro�nflammatory and �nflammatory genes bel�eved to be 

�mportant �n MS pathophys�ology us�ng SH-SY5Y cells. 1H-�ndole-2-hydroxy, 3 carboxyl�c 

ac�d d�d not s�gn�ficantly el�c�t the APP, CCL5, CXCL9, CXCL10, IL6, MAG, NFKB, PLP,SOD, 

TNFα genes express�on. Moreover, we have found out that the 1H-�ndole-2-hydroxy, 3 

carboxyl�c ac�d s�gn�ficantly �nh�b�ted the express�on of MMP9 gene g�ven above �n SH-SY5Y 

cells. These results support that 1H-�ndole-2-hydroxy, 3 carboxyl�c ac�d was found to be non-

effect�ve for MS treatment.
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which repeated occurrences of inflammatory demyelination result in the development of 

distinctly demyelinated plaques of gliotic scar tissue related to varying degrees of axonal loss. 

Recently, plant extracts present an exceptional source of drug candidates for both scientific 

and pharmaceutical industrial research. The water extract of Capparis ovata has been shown 
[1]
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ac�d d�d not s�gn�ficantly el�c�t the APP, CCL5, CXCL9, CXCL10, IL6, MAG, NFKB, PLP,SOD, 
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Genetically modified Natural Killer (NK) cells are promising candidates for cancer 

immunotherapy but the protocols for their genetic modification are still to be optimized. A 

common method is to use lentiviral vectors, but NK cells show marked resistance against 

lentiviral vector mediated gene delivery. In order to break this resistance, we use a small 

molecule inhibitor -BX795- that targets antiviral immune signaling pathways. BX795 is 

previously shown to inhibit the catalytic activity of TBK1/IKK complex that signals downstream 

of Toll-like receptors and RIG-I-like receptors and facilitates improved gene delivery efficiency. 

This study aims to identify the individual roles of anti-viral signaling pathways that are evoked 

during viral vector entry. For this purpose, we determined 20 candidate genes in these 

pathways to be mutated using the CRISPR/Cas9 system. 20 single genes (TBK1, MAVS, 

SYK, LCK, TAK1, IRF3, IRF7, IRF9, TLR3, TLR7, JNK, STING, p38, TRIM5, TRIM25, 

TRIM28, RIG-I, MDA5, PIK3CA) were knocked out in HEK293FT and NK-92 cell lines. Single 

gene knockouts were confirmed with real-time PCR. WT and new mutant cell lines were 

transduced with GFP expressing lentiviral vector in the absence/presence of BX795 for 

evaluation of gene delivery efficiency. Our findings reveal that capsid recognition by TRIM5 in 

HEK293FT cells and dsRNA-induced signaling through RIG-I and TRIM25 in NK-92 cells 

have a major role in the response to lentiviral gene delivery. This shows that lentiviral gene 

delivery promotes an innate immune response in NK cells through multiple pattern recognition 

receptors and cellular restriction factors. 
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Mammary tumors are the most common tumor type both in women and in female dogs. In 

women, heritable breast cancers have been linked with mutations in the breast cancer 

susceptibility gene BRCA2 and it contains eight BRC repeats in exon 11 that bind to RAD51. 

The C terminus of BRCA2 contains a cyclin-dependent kinase (CDK) phosphorylation site 

that also binds RAD51. Mutations in the BRCA2 gene may cause to the failure of interactions 

with the RAD51 gene. In this study, we investigated the sequence variations of BRC1-BRC8 

and C-terminus of canine BRCA2 gene. From a total of 64 canine patients with mammary 

tumors, 31 mammary tumors with benign and malign carcinomas and the 3 normal mammary 

glands were used for the study.  Only one indel polymorphism was determined in exon 27 of 

BRCA2 (c.10204ins/delAAA). Twenty nine haplotypes (28 SNPs) were identified in the exon 

11 of BRCA2 gene. In this study, nine teen SNPs of exon 11 of BRCA2 in canine mammary 

tumors were detected for the first time. A total of four nsNSPs were predicted to be damaging 

by SIFT, PROVEAN and Polyphen tools. Among these amino acid substitutions, only T1425P 

was located in well conserved regions. Our findings suggest that T1425P variation in BRC3 to 

be the most probable disease associated nsSNP and may affect RAD51 binding strength.
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In this study, the effects of selenium on microalgae, Chlorella vulgaris were examined. Four 

groups of Chlorella sp. were cultivated using Bristol medium; group I (control); no sodium 

selenite (Se); group II, 1 µM Se, group III, 10 µM Se, and group IV, 100 µM Se. Algal biomass 

samples were collected for biochemical evaluation and gene expression studies on 21st day 

of cultivation. The following parameters were investigated; total chlorophyll content, total 

protein, total glutathione (GSH) and malondialdehyde (MDA) levels. Gene expression levels 

of large subunit of Rubisco (rbcL), photosystem I P700 chlorophyll a apoprotein A2 (psaB), 

photosystem II CP43 reaction center (psbC) genes were analysed using real time quantitative 

polymerase chain reaction. 10 µM of Se led to increased GSH levels and decreased MDA 

levels when compared to control groups, while a significant decrease in GSH and an increase 

in MDA levels in the presence of 100 µM Se showed opposite effects. Our results suggest both 

pro-oxidant and antioxidant activities of Se on Chlorella vulgaris, and upregulation of rbcL 

gene for the first time.
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Gene dupl�cat�on can be defined as any duplication of a region of DNA that contains a gene. 

Duplications arise from an event termed unequal crossing-over that occurs during meiosis 

between misaligned homologous chromosomes. After the homologous recombination one of 

chromosome possess two copy of gene, while the other one has no copy of gene. Segmental 

duplications are duplication blocks which are located in genomic DNA. Their size typically 

varies from 1-200 kb. Duplication research in human genome reveals unknown complex in 

human evolution. When look�ng human comparat�ve sequence analyze clearly observed that 

NPIP/Morpeus gene fam�ly has evolut�onary dynam�sm dur�ng human- great ape evolut�on. 

Although there �s a one copy �n the macac monkey genome , �n human referance sequence 

has 23 LCR16a (low-copy repeat sequence ̀ a' from chromosome 16) dupl�cat�on. Morpheus 

gene fam�ly's funct�on hasn't known yet although �t become too dupl�cated. The ma�n a�m �n 

th�s study �s to knock-out morpheus gene wh�ch �s one copy �n the macac monkey and to 

�nvest�gate the gene funct�on. Acord�ng th�s purpose macac monkey morpheus gene 

knocked-out �n CV1 cells w�th us�ng CRISPR/Cas system and mutat�on controlled by us�ng 

PCR , �mmuno florecense analys�s and sequence analys�s.Mutat�on demonstrated. Further 

funct�on stud�es have st�ll count�nued.

Keywords: CRISPR/Cas System, Immunoflorence Analys�s, Knock-out, Morpheus gene fam�ly, 

PCR, Segmental Dupl�cat�on.

PT 123

http://tunc.catal@uskudar.edu.tr
mailto:kubra.paspal@gmail.com
mailto:kubra.paspal@gmail.com


166 167

The Influence of Selenium on Expression Levels of RbcL, PsaB and PsbC 

Genes in Chlorella Vulgaris

1 1 2
Gulru Ozakman , Sinem Gamze Yayman , Cigdem Sezer Zhmurov , Emel 

1 1,3 Serdaroglu Kasikci , Tunc Catal

1
Department of Molecular Biology and Genetics, Uskudar University, 34662-Uskudar, 

Istanbul, Turkey. 
2
Department of Genetics and Bioengineering, Istanbul Bilgi University, 34060-Eyup, 

Istanbul, Turkey.
3
Istanbul Protein Research-Application and Inovation Center, Uskudar University, 34662-

Uskudar, Istanbul, Turkey. 
Corresponding Author: tunc.catal@uskudar.edu.tr

In this study, the effects of selenium on microalgae, Chlorella vulgaris were examined. Four 

groups of Chlorella sp. were cultivated using Bristol medium; group I (control); no sodium 

selenite (Se); group II, 1 µM Se, group III, 10 µM Se, and group IV, 100 µM Se. Algal biomass 

samples were collected for biochemical evaluation and gene expression studies on 21st day 

of cultivation. The following parameters were investigated; total chlorophyll content, total 

protein, total glutathione (GSH) and malondialdehyde (MDA) levels. Gene expression levels 

of large subunit of Rubisco (rbcL), photosystem I P700 chlorophyll a apoprotein A2 (psaB), 

photosystem II CP43 reaction center (psbC) genes were analysed using real time quantitative 

polymerase chain reaction. 10 µM of Se led to increased GSH levels and decreased MDA 

levels when compared to control groups, while a significant decrease in GSH and an increase 

in MDA levels in the presence of 100 µM Se showed opposite effects. Our results suggest both 

pro-oxidant and antioxidant activities of Se on Chlorella vulgaris, and upregulation of rbcL 

gene for the first time.

Keywords: Biotechnology; Chlorella vulgaris; Malondialdehyde; rbcL Gene expression; Selenium

Acknowledgements: This study was funded by Republic of Turkey, Istanbul Development Agency 

(ISTKA) (Grant no. TR10/16/YNY/0167). 

PT 122

Mak�ng Knock-Out of Macac Monkey Morpheus Gene W�th CRISPR/Cas 

Method �n CV1 Cells
 

1 2
Kübra Paspal , Cemalett�n Bekpen

1
Balikesir University, Faculty of Science and Literature, Department of Biology, 

BALIKESIR/TURKEY
2
Max Planck İnstitute for Evolutionary Biology, PLÖN/GERMANY

Correspond�ng Author: kubra.paspal@gma�l.com

Gene dupl�cat�on can be defined as any duplication of a region of DNA that contains a gene. 

Duplications arise from an event termed unequal crossing-over that occurs during meiosis 

between misaligned homologous chromosomes. After the homologous recombination one of 

chromosome possess two copy of gene, while the other one has no copy of gene. Segmental 

duplications are duplication blocks which are located in genomic DNA. Their size typically 

varies from 1-200 kb. Duplication research in human genome reveals unknown complex in 

human evolution. When look�ng human comparat�ve sequence analyze clearly observed that 

NPIP/Morpeus gene fam�ly has evolut�onary dynam�sm dur�ng human- great ape evolut�on. 

Although there �s a one copy �n the macac monkey genome , �n human referance sequence 

has 23 LCR16a (low-copy repeat sequence ̀ a' from chromosome 16) dupl�cat�on. Morpheus 

gene fam�ly's funct�on hasn't known yet although �t become too dupl�cated. The ma�n a�m �n 

th�s study �s to knock-out morpheus gene wh�ch �s one copy �n the macac monkey and to 

�nvest�gate the gene funct�on. Acord�ng th�s purpose macac monkey morpheus gene 

knocked-out �n CV1 cells w�th us�ng CRISPR/Cas system and mutat�on controlled by us�ng 

PCR , �mmuno florecense analys�s and sequence analys�s.Mutat�on demonstrated. Further 

funct�on stud�es have st�ll count�nued.

Keywords: CRISPR/Cas System, Immunoflorence Analys�s, Knock-out, Morpheus gene fam�ly, 

PCR, Segmental Dupl�cat�on.

PT 123

http://tunc.catal@uskudar.edu.tr
mailto:kubra.paspal@gmail.com
mailto:kubra.paspal@gmail.com


168 169

Thymoquinone Downregulates Krüppel-Like Factor 8 Expression in 

Pancreatic Cancer Cells

1 2 2 2
Asena Z. Peker , Esra Tokay , Merve Karaman , Feray Köçkar

1
 Istanbul Technical University, Faculty of Science, Molecular Biology-Genetics and 

2
Biotechnology, Turkey  Balikesir University, Faculty of Science and Literature, Molecular 

Biology and Genetics, Turkey
*Corresponding Author: asenaagunduz@gmail.com

Krüppel like factors (KLFs) belong to the C H  zinc-finger transcription factor family proteins 2 2

that share homology with Sp1 transcription factor families [1,2]. KLF-8, a member of this 

family, has a crucial role in cancer initiation and progression, oncogenic transformation, EMT 

and invasion [3]. KLF-8 expression was increased in several cancer tissues compared with in 

normal types. Thymoquinone (TQ), (2isopropyl5methylbenzoquinone) is an active 

component isolated from N.sativa seeds. TQ has anti-cancer and anti-inflammatory effects 

[4]. In the present study, we aimed to analyze the effect of TQ on KLF-8 expression at mRNA 

level in Pancreas carcinoma cells, namely Panc-1 and Mia-PaCa-2. For this aim, the cells 

were cultured in DMEM supplemented with 10% FCS and L-glutamine. Then, the cells were 

plated out in six well plates. 150 µM of TQ and 50 ng/mL of 5-FU as a positive control were 

applied into the cells.  Total RNA was isolated using Thermo scientific RNA isolation kit and 

cDNA were synthesized with Fermentas cDNA synthesis kit. Real-Time PCR studies were 

performed using cDNA templates and primers specific for KLF-8 gene and Human β-

2microglobulin gene as normalization. Also, MTT assay was performed to determine the effect 

of TQ on pancreatic cancer cells.  According to the results, KLF-8 mRNA expression was 

decreased nearly 10-fold in Mia-PaCa-2 cells and nearly 3-fold in Panc-1 cells in presence of 

TQ. As for  MTT analyses, TQ showed anti-proliferative effect both Panc-1 cells and Mia-

PaCa-2 cells, with higher effect for Panc-1 cells. 
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Patz1 �s a transcr�pt�on factor that regulates gene express�on dur�ng T-cell d�fferent�at�on and 

has been �mpl�cated �n var�ous cancer types. The prote�n belongs to the ZBTB structural fam�ly 

and �ts tert�ary structure �s organ�zed �n an N-term�nal BTB doma�n and 7 C-term�nal Z�nc 

F�nger (ZF) doma�ns. Wh�le the ZFs recogn�ze and b�nd the target DNA sequence, the BTB 

doma�n has a well character�zed prote�n fold w�th the potent�al to form stable homo and 

heterod�mers. The BTB doma�n can recru�t co-factors (NCOR/SMRT/BCOR) that are �nvolved 

�n chromat�n remodell�ng and the repress�on of gene transcr�pt�on. The human genome 

encodes 49 ZBTB prote�ns. The Patz1 sequence (ZBTB19) �s un�que because, although �t 

shares the common pred�cted structures w�th the other members of the fam�ly, �t conta�ns a 

30aa-long fragment (central loop) �n the BTB doma�n that �s absent �n all other BTB doma�ns. 

The central loop �s conserved �n all vertebrates that express Patz1 but �s absent �n fish. The 

mouse and zebrafish Patz1 BTB prote�ns were expressed �n bacter�a and pur�fied through 

affin�ty and s�ze exclus�on
chromatography. The pure prote�ns were crystall�zed �n s�m�lar cond�t�ons and d�ffracted Xrays 

at a resolut�on of 2.4 and 2 Å respect�vely. The recently obta�ned crystal structures show the 

two prote�ns as homod�mers and resemble the prev�ously publ�shed BTB structures (BCL6; 

PLZF; RLF; M�Z1). They also reveal the h�ghly flex�ble nature of the Patz1 central loop, 

suggest�ng that �t may have funct�onal s�gn�ficance.

Keywords: Patz1, BTB doma�n, transcr�pt�on repress�on, prote�n �nteract�ons, X-ray crystallography

PT 125

mailto:asenaagunduz@gmail.com
mailto:sofiap@sabanciuniv.edu


168 169

Thymoquinone Downregulates Krüppel-Like Factor 8 Expression in 

Pancreatic Cancer Cells

1 2 2 2
Asena Z. Peker , Esra Tokay , Merve Karaman , Feray Köçkar

1
 Istanbul Technical University, Faculty of Science, Molecular Biology-Genetics and 

2
Biotechnology, Turkey  Balikesir University, Faculty of Science and Literature, Molecular 

Biology and Genetics, Turkey
*Corresponding Author: asenaagunduz@gmail.com

Krüppel like factors (KLFs) belong to the C H  zinc-finger transcription factor family proteins 2 2

that share homology with Sp1 transcription factor families [1,2]. KLF-8, a member of this 

family, has a crucial role in cancer initiation and progression, oncogenic transformation, EMT 

and invasion [3]. KLF-8 expression was increased in several cancer tissues compared with in 

normal types. Thymoquinone (TQ), (2isopropyl5methylbenzoquinone) is an active 

component isolated from N.sativa seeds. TQ has anti-cancer and anti-inflammatory effects 

[4]. In the present study, we aimed to analyze the effect of TQ on KLF-8 expression at mRNA 

level in Pancreas carcinoma cells, namely Panc-1 and Mia-PaCa-2. For this aim, the cells 

were cultured in DMEM supplemented with 10% FCS and L-glutamine. Then, the cells were 

plated out in six well plates. 150 µM of TQ and 50 ng/mL of 5-FU as a positive control were 

applied into the cells.  Total RNA was isolated using Thermo scientific RNA isolation kit and 

cDNA were synthesized with Fermentas cDNA synthesis kit. Real-Time PCR studies were 

performed using cDNA templates and primers specific for KLF-8 gene and Human β-

2microglobulin gene as normalization. Also, MTT assay was performed to determine the effect 

of TQ on pancreatic cancer cells.  According to the results, KLF-8 mRNA expression was 

decreased nearly 10-fold in Mia-PaCa-2 cells and nearly 3-fold in Panc-1 cells in presence of 

TQ. As for  MTT analyses, TQ showed anti-proliferative effect both Panc-1 cells and Mia-

PaCa-2 cells, with higher effect for Panc-1 cells. 

Keywords: TQ, KLF-8, expression, transcription factor
Acknowledgements: This study was supported by The Scientific and Technological Research Council 

of Turkey-2209/A 1919B011602378 project.
References: 
[1] Javidi, S., Razavi, B. M., & Hosseinzadeh, H.(2016). REVIEW A Review of Neuropharmacology 
Effects of Nigella sativa and Its Main Component, Thymoquinone, 1229(April), 1219-1229.
[2] Lahiri, S. K., & Zhao, J.(2012). Krüppel-like factor 8 emerges as an important regulator of cancer, 
4(3), 357-363.
[3] Vliet, J. Van, Turner, J., & Crossley, M. (2006). Human Krüppel-like Factor 8: a CACCC-box binding 
protein that associates with CtBP and represses transcription, 38(9), 1955-1962.

PT 124

The Prote�n Structure of the Patz1 BTB Doma�n Reveals New Funct�ons

1 1 2 2
Sofia P�epol� , Batu Erman , Er�ka Manc�n� , Aaron Alt

1
Faculty of Eng�neer�ng and Natural Sc�ences, Sabanc� Un�vers�ty - Istanbul,

Turkey
2School of L�fe Sc�ences, Un�vers�ty of Sussex - Br�ghton, Un�ted K�ngdom

Correspond�ng Author: sofiap@sabanciuniv.edu

Patz1 �s a transcr�pt�on factor that regulates gene express�on dur�ng T-cell d�fferent�at�on and 

has been �mpl�cated �n var�ous cancer types. The prote�n belongs to the ZBTB structural fam�ly 

and �ts tert�ary structure �s organ�zed �n an N-term�nal BTB doma�n and 7 C-term�nal Z�nc 

F�nger (ZF) doma�ns. Wh�le the ZFs recogn�ze and b�nd the target DNA sequence, the BTB 

doma�n has a well character�zed prote�n fold w�th the potent�al to form stable homo and 

heterod�mers. The BTB doma�n can recru�t co-factors (NCOR/SMRT/BCOR) that are �nvolved 

�n chromat�n remodell�ng and the repress�on of gene transcr�pt�on. The human genome 

encodes 49 ZBTB prote�ns. The Patz1 sequence (ZBTB19) �s un�que because, although �t 

shares the common pred�cted structures w�th the other members of the fam�ly, �t conta�ns a 

30aa-long fragment (central loop) �n the BTB doma�n that �s absent �n all other BTB doma�ns. 

The central loop �s conserved �n all vertebrates that express Patz1 but �s absent �n fish. The 

mouse and zebrafish Patz1 BTB prote�ns were expressed �n bacter�a and pur�fied through 

affin�ty and s�ze exclus�on
chromatography. The pure prote�ns were crystall�zed �n s�m�lar cond�t�ons and d�ffracted Xrays 

at a resolut�on of 2.4 and 2 Å respect�vely. The recently obta�ned crystal structures show the 

two prote�ns as homod�mers and resemble the prev�ously publ�shed BTB structures (BCL6; 

PLZF; RLF; M�Z1). They also reveal the h�ghly flex�ble nature of the Patz1 central loop, 

suggest�ng that �t may have funct�onal s�gn�ficance.
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Chron�c k�dney d�sease (CKD) �s assoc�ated w�th s�gn�ficant card�ovascular, neurolog�cal and 
metabol�c compl�cat�ons. The pr�nc�pal purpose of the research was to �dent�fy the presence of 
a relat�onsh�p between S�ngle Nucleot�de Polymorph�sm �n VDR gene polymorph�sms; ApaI 
and TaqI, and pat�ent w�th chron�c k�dney d�sease by us�ng Ampl�ficat�on refractory mutat�on 
system (ARMS-PCR) method. VDR gene polymorph�sm was stud�ed �n 35 pat�ents d�agnosed 
w�th chron�c k�dney d�sease (mean age 45.91±2.926) and 15 healthy controls (mean age 
44.93±4.264) recru�ted from General Ashty Hosp�tal �n Soran D�str�ct /Erb�l Governorate /Iraq. 
ARMS-PCR was performed w�th DNAs �solated from the bloods of these �nd�v�duals. The 
polymorph�sms were determ�ned by gel electrophores�s. Occurrence of alleles �n the d�sease 
group was compared w�th controls. Stat�st�cal analys�s was done by GraphPad 7.0 software. 
AA (homozygot for T nucleot�de at the polymorph�c s�te) allele �n ApaI gene was sl�ghtly more 
frequent �n CKD (48.57; 17/35) and �n controls (6.66 %; 1/15) (P<0.0001). Wh�le Aa 
(heterozygot for T/C) allele was detected �n 14 pat�ent (40 %) and  �n 14 (93.34%) control. aa 
(homozygot for GG nucleot�de), on the other hand was present �n  11.42 % �n pat�ent and none 
�n control (P<0.0001). As for TaqI gene alleles, all the samples stud�ed, �nclud�ng the samples 
from both pat�ent and the control group, presented a heterozygot genotype(Tt).The mean 
serum level of 25-hydroxy v�tam�n D �n pat�ent and control groups were 4.4 and 8.09 nmol/L, 
respect�vely, and the d�fference was s�gn�ficant (P= 0.0024). The serum concentrat�ons of 
urea, creat�n�ne, ur�c ac�d and total prote�n levels are s�gn�ficantly more �n pat�ents (P< 0.0001) 
than controls. T nucleot�de at the polymorp�c s�te of ApaI gene was h�gher  �n control than �n 
pat�ents , suggest�ng that the polymorph�sm �s produc�ng a protect�ve role aga�nst the 
development of the d�sease. For TaqI gene, all  samples showed a heterozygot genotype (Tt) 
�mply�ng that T nucleot�de has no role �n people's pred�spos�t�on to CKD. Consequently, the 
d�fference of the parametes measures �n the blood samples �s more l�kely to be ralated to ApaI 
gene polymorph�sn thaa TaqI polymorph�sm.
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5-aminosalicylic acid (5-ASA), a derivative of salicylic acid, is an effective drug that is currently 

used for treating diseases such as inflammatory bowel diseases (IBD) and particularly 

ulcerative colitis. Inflammatory bowel disease is characterized by chronic inflammation 

regulated with inflammatory and pro-inflammatory mediators including cytokines in the colon 

mucosa and epithelial cells. The anti-inflammatory mechanism of 5-ASA was investigated by 

applying two model cell lines, Caco-2 and HepG2 cell lines. Three different concentrations of 

5-ASA (10, 20 and 50 mM) were applied to determine the relative responses of Caco-2 and 

HepG2 cells. The effect of the 5-ASA on the expression level of IL-6, IL-2, IL-1b, IL-10, IL-13 

and FOXP3 in Caco-2 and HEPG2 cells were analysed. It was found that the mRNA 

expression levels of pro-inflammatory cytokines IL-6, IL-2, IL-1b were significantly repressed 

in the CaCo-2 cell lines. On the other hand, the expression level of anti-inflammatory 

cytokines IL-13 and IL-10 were induced in both cell lines. Similarly, the increase and decrease 

of the same genes in the HepG2 cell line were also observed but to lesser extent. IL-10 is 

considered to be the most important anti-inflammatory cytokine in IBD by inhibiting antigen 

presentation, and the release of pro-inflammatory cytokines thereby attenuates the 

inflammatory process in the mucosa. Thus, the possible mechanism of the anti-inflammatory 

effects of 5-ASA may be attributed to not only the downregulation of pro-inflammatory 

cytokines but also upregulating the anti-inflammatory cytokines. In addition, the expression 

level of IL-10 and IL-13 in Caco-2 cells was almost three times as much as in HepG2 cells. 

Therefore, 5-ASA is a better anti-inflammatory agent for the colon cells than the liver cells. 
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Cell-cell �nteract�ons play �mportant roles �n embryon�c development [1] as well as �n 

patholog�cal processes such as cancer [2]. The �nteract�ons of cancer cells w�th normal and 

stromal cells are suggested to contr�bute to the tumor format�on and cancer �nvas�on [2-3]. Cell 

surface �s a very spec�al compartment covered w�th prote�ns ass�st�ng cells to recogn�ze each 

other. However, no large-scale b�ochem�cal analys�s of cell surface has been performed to 

�nvest�gate the prote�ns �nvolved �n normal and cancer cell �nteract�ons. Here we a�m to 

develop a novel method comb�n�ng the b�ot�nylat�on of �nteract�ng surface prote�ns of 

ne�ghbour�ng cancer and normal cells and quant�tat�ve proteom�c analys�s of these labelled 

prote�ns. Such b�ochem�cal assay w�ll help to exam�ne var�ous cell-cell �nteract�ons �n tumor 

m�croenv�ronment and to �dent�fy cell surface prote�ns play�ng key roles �n cancer �nvas�on �n 

the future.
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The use of genetically modified cells for therapeutic purposes shows great promise against a 

variety of diseases. Currently, viral vectors are commonly used for ex vivo genetic modification 

of human cells but there's very little information about the intracellular immune response 

pathways triggered by viral vector entry. While anti-viral responses have been studied 

thoroughly in wild-type virus infections, it has been mostly overlooked from a gene therapy 

point-of-view. In this study, we used the efficient and genome-wide screening ability of 

CRISPR/Cas9 system to discover mechanisms that confer resistance to lentiviral gene 

delivery. In order to screen antiviral pathways that become triggered in NK cells during viral 

vector entry, we utilized Genome-scale CRISPR Knock-Out Libraries (GecKO) [1] with the 

help of next-generation sequencing technologies. Using a controlled experiment setup; we 

were able to identify; RIG-I/MDA5 and several members of Toll like receptors (TLRs) as 

candidate pathways that play a crucial role in the response to lentiviral vector entry and trigger 

the secretion of antiviral factors. Our data suggests that TLR or RLR mediated detection of 

viral vector components activates an anti-viral response, negatively affecting the efficiency of 

lentiviral gene delivery. Development of novel gene transfer protocols based on the inhibition 

of intracellular antiviral responses will open up the possibility to enlarge the base of cell types 

that can efficiently be used in gene therapy protocols.
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Nuclear Factor One transcription factor family regulates important developmental processes 

such as neurogenesis, gliogenesis, and neuronal terminal differentiation in different regions of 

the central nervous system as well as neural stem cell quiescence in the adult. This family 

comprises four members, NFIA, NFIB, NFIC and NFIX. These transcription factors form 

homo- or hetero dimers, are highly conserved in their DNA binding-dimerization domain, carry 

a more diverse transcription modulation domain and bind the same DNA consensus 

sequence with similar affinity. To gain insight in the regulation of NFI function, we carried out a 

yeast two hybrid screen and identified the peptidyl-prolyl isomerase, protein interacting with 

never in mitosis A1 (PIN1), as a putative NFIB interaction partner. We found that 

overexpressed GFP-NFIB and tdTomato-PIN1 fusion proteins are co-localized in the nucleus. 

Reciprocal co-immunoprecipitation experiments and GST pull down assays showed that 

PIN1 interacts with all NFI family members. However, preliminary experiments indicate that 

both NFI domains are required for this interaction. PIN1 recognizes and binds to 

phosphorylated serine or threonine residues followed by a proline, via its WW domain: a 

systemic mutation analysis of all the conserved Ser/Pro-motifs in NFIB failed to affect NFIB-

PIN1 interactions. However, single substitution mutations (W34A and S16D) which disrupt the 

WW domain and render PIN1 inactive, respectively, also disrupted NFIB binding. We are 

currently mutating all the remaining phosphorylation sites on NFIB to determine the residues 

involved in PIN1 binding. Moreover, we are also investigating the effect of this interaction on 

NFI activity.
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In this study, oxidative stress related lipid body formation in Chlorella sp. was evaluated. 

Increasing levels of oxidative stress was created by adding 1, 5 or 20 mM H O  into the 2 2

medium of exponentially growing Chlorella sp. culture. Changes in growth was followed and 
nd th th ndsamples were harvested for analysis on 2 , 8 , 24  and 72  hours upon H O  addition. 2 2

Decrease in growth was characterized by increased intracellular H O  formation in 2 2

accordance with increased H O  level in the growth medium. Time-dependent Increase in the 2 2

volume of lipid bodies were reflected by increased cellular bio-volume. Results show that 

efficient antioxidant response is necessary for lipid body formation. Fluorescent imaging, FT-

IR analysis and spectrofluorometric measurements showed that when the H O  concentration 2 2

increased from 1 to 5mM, cytosolic lipid droplets as well as neutral lipid content of Chlorella sp. 

increases; however, 20mM H O  is detrimental which cause decreased antioxidant response 2 2

and lipid formation. 

PT 131

mailto:saritass@itu.edu.tr
mailto:eselcuk.822@gmail.com


174 175

Character�zat�on of PIN1-NFIB Interact�ons by Overexpress�on Stud�es

1 1 1
Sinem Saritaş , A. Erdal Yilmaz , Asli Kumbasar

1
 Department of Molecular B�ology and Genet�cs, Istanbul Techn�cal Un�vers�ty, Istanbul, 

Turkey
Corresponding Author:   saritass@itu.edu.tr

  
Nuclear Factor One transcription factor family regulates important developmental processes 

such as neurogenesis, gliogenesis, and neuronal terminal differentiation in different regions of 

the central nervous system as well as neural stem cell quiescence in the adult. This family 

comprises four members, NFIA, NFIB, NFIC and NFIX. These transcription factors form 
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NFI activity.
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Ulcerative colitis (UC) is a chronic, inflammatory disease with an unknown etiology, which 
clinically manifests with diarrhea mixed with blood, abdominal pain and weight loss. UC is 
treated as an autoimmune disease. In our country, fruits of Momordica charantia (MC) have 
been frequently used in folk medicine for rapid healing of cutaneous lesions, peptic ulcer and 
colitis. The present study evaluated the effect of the oily extract of MC fruit on cytotoxic T 
lymphocyte associated antigen-4 (CTLA-4) in a rat model of colitis, induced by dextran sulfate 
sodium (DSS). Colitis induced by allowing rats a free access to drinking water containing 5% 
DSS for 7 days. The rats were randomized and divided into four groups: (1) Normal control 
group [N-C, 10 rats] had free access to a water bottle containing distilled water, free of DSS, for 
14 days. (2) A colitis-control group [UC-C, 10 rats] had free access to a water bottle containing 
DSS, for 7 days and fed with normal drinking water for an additional 7 days. Fourteen days 
after induction of colitis, olive oil was administered orally by an oral gastric tube once daily to 
each rat for 14 days. (3) A colitis group [UC, 10 rats] had free access to a water bottle 
containing DSS, for 7 days and fed with normal drinking water for an additional 7 days. (4) A 
treatment group [MC, 10 rats] had free access to a water bottle containing DSS, for 7 days and 
fed with normal drinking water for an additional 7 days. Fourteen days after induction of colitis, 
oily MC fruit extract (4 g/kg/day) was administered orally by an oral gastric tube once daily to 
each rat for 14 days. At the end of the experimental period, rats were sacrificed and the colonic 
tissues were dissected. Animal body, and colonic weights and CTLA-4 expression levels were 
evaluated. Treatment with oily MC fruit extract attenuated DSS-induced ulcerative colitis as 
shown by improvement in body weight loss. In the UC and UC-C groups, the colonic 
expression levels of CTLA-4 increased significantly compared with the N-C group, and were 
also significantly higher than those in the MC-treated group. However, there was no statistical 
difference in CTLA-4 mRNA between groups UC and UC-C. In conclusion, oily MC fruit extract 
reduced colonic mucosal damage by downregulating the expression of CTLA-4, an inhibitory 
receptor expressed by activated T cells that inhibits T cell activation, proliferation and 
maintains immune homeostasis, in rats with DSS-induced UC. Therefore, M. charantia could 
be a promising protective agent recommended for UC patients.
Keywords: Ulcerative colitis, Momordica charantia, cytotoxic T lymphocyte associated antigen-4, 

dextran sulfate sodium, rat model.
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The mortality rate of lung cancer is high. Interleukin-10 (IL-10) contributes to suppression of 

the immune response in cancer microenvironment. This study aims to characterize immune 

cells in non-small cell lung cancer (NSCLC) and mesothelioma according to cell surface 

molecules and cytokine profiles. Our study focused on the detailed identification of regulatory 

B cells (Breg) that had not previously been identified in NSCLC. Therefore, T cell (CD4), Breg 

(CD19, CD24, CD38) and PD-1 surface markers and IL-10 were examined. We performed 

flow cytometry analysis of Peripheral Mononuclear Blood Cells (PBMC) and Tumor Infiltrating 

Leukocytes (TIL) from 7 healthy controls, 16 patients with NSCLC and 3 patients with 

mesothelioma from Istanbul University, Cerrahpaşa Medical School, Thoracic Surgery 

Department. PBMC and TILs were stimulated with CpG ODN K3 (0,7μg/ml) for 24 hours, then 

stained with anti-CD4, anti-CD19, anti-CD24, anti-CD38, anti-PD1, and anti-IL10. IL-10 
+ +expression of CD4  and CD19  (0.82-24.1%; 0.85-17.3%) cells were increased in bloods and 

+ + + +
also in TILs (0-23.7%; 0-20%) of patients with NSCLC. CD4 IL10  and CD19 IL10  cell 

frequencies were increased in blood samples and tumors of mesothelioma patients, 
+ + +respectively. IL-10 expression by CD19 CD24 CD38  B cells (0-75%) was also increased in 

NSCLC patients' blood. PD-1 expression on B cells were significantly increased in both blood 

(2,14-11,1%) and TILs (3,52-28,6%) of NSCLC patients compared to healthy individuals 
+ +(0,79-3,9%). PD-1 IL-10  B cells were significantly increased in both blood (0,68-5,45%) and 

TILs (1,58-7,04%) of patients with NSCLC compared to healthy individuals (0-0,94%). In 

conclusion, these results indicate an anti-inflammatory environment in NSCLC and 

mesothelioma.
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Ulcerative colitis (UC) is a chronic, inflammatory disease with an unknown etiology, which 
clinically manifests with diarrhea mixed with blood, abdominal pain and weight loss. UC is 
treated as an autoimmune disease. In our country, fruits of Momordica charantia (MC) have 
been frequently used in folk medicine for rapid healing of cutaneous lesions, peptic ulcer and 
colitis. The present study evaluated the effect of the oily extract of MC fruit on cytotoxic T 
lymphocyte associated antigen-4 (CTLA-4) in a rat model of colitis, induced by dextran sulfate 
sodium (DSS). Colitis induced by allowing rats a free access to drinking water containing 5% 
DSS for 7 days. The rats were randomized and divided into four groups: (1) Normal control 
group [N-C, 10 rats] had free access to a water bottle containing distilled water, free of DSS, for 
14 days. (2) A colitis-control group [UC-C, 10 rats] had free access to a water bottle containing 
DSS, for 7 days and fed with normal drinking water for an additional 7 days. Fourteen days 
after induction of colitis, olive oil was administered orally by an oral gastric tube once daily to 
each rat for 14 days. (3) A colitis group [UC, 10 rats] had free access to a water bottle 
containing DSS, for 7 days and fed with normal drinking water for an additional 7 days. (4) A 
treatment group [MC, 10 rats] had free access to a water bottle containing DSS, for 7 days and 
fed with normal drinking water for an additional 7 days. Fourteen days after induction of colitis, 
oily MC fruit extract (4 g/kg/day) was administered orally by an oral gastric tube once daily to 
each rat for 14 days. At the end of the experimental period, rats were sacrificed and the colonic 
tissues were dissected. Animal body, and colonic weights and CTLA-4 expression levels were 
evaluated. Treatment with oily MC fruit extract attenuated DSS-induced ulcerative colitis as 
shown by improvement in body weight loss. In the UC and UC-C groups, the colonic 
expression levels of CTLA-4 increased significantly compared with the N-C group, and were 
also significantly higher than those in the MC-treated group. However, there was no statistical 
difference in CTLA-4 mRNA between groups UC and UC-C. In conclusion, oily MC fruit extract 
reduced colonic mucosal damage by downregulating the expression of CTLA-4, an inhibitory 
receptor expressed by activated T cells that inhibits T cell activation, proliferation and 
maintains immune homeostasis, in rats with DSS-induced UC. Therefore, M. charantia could 
be a promising protective agent recommended for UC patients.
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The mortality rate of lung cancer is high. Interleukin-10 (IL-10) contributes to suppression of 

the immune response in cancer microenvironment. This study aims to characterize immune 

cells in non-small cell lung cancer (NSCLC) and mesothelioma according to cell surface 

molecules and cytokine profiles. Our study focused on the detailed identification of regulatory 

B cells (Breg) that had not previously been identified in NSCLC. Therefore, T cell (CD4), Breg 

(CD19, CD24, CD38) and PD-1 surface markers and IL-10 were examined. We performed 

flow cytometry analysis of Peripheral Mononuclear Blood Cells (PBMC) and Tumor Infiltrating 

Leukocytes (TIL) from 7 healthy controls, 16 patients with NSCLC and 3 patients with 

mesothelioma from Istanbul University, Cerrahpaşa Medical School, Thoracic Surgery 

Department. PBMC and TILs were stimulated with CpG ODN K3 (0,7μg/ml) for 24 hours, then 

stained with anti-CD4, anti-CD19, anti-CD24, anti-CD38, anti-PD1, and anti-IL10. IL-10 
+ +expression of CD4  and CD19  (0.82-24.1%; 0.85-17.3%) cells were increased in bloods and 

+ + + +
also in TILs (0-23.7%; 0-20%) of patients with NSCLC. CD4 IL10  and CD19 IL10  cell 

frequencies were increased in blood samples and tumors of mesothelioma patients, 
+ + +respectively. IL-10 expression by CD19 CD24 CD38  B cells (0-75%) was also increased in 

NSCLC patients' blood. PD-1 expression on B cells were significantly increased in both blood 

(2,14-11,1%) and TILs (3,52-28,6%) of NSCLC patients compared to healthy individuals 
+ +(0,79-3,9%). PD-1 IL-10  B cells were significantly increased in both blood (0,68-5,45%) and 

TILs (1,58-7,04%) of patients with NSCLC compared to healthy individuals (0-0,94%). In 

conclusion, these results indicate an anti-inflammatory environment in NSCLC and 

mesothelioma.
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Aldo-keto reductases (AKRs) are NAD(P)H dependent ox�doreductase that are �nvolved �n 

the polyol pathway and when overact�vated, may lead to l�p�d perox�dat�on. AKR1B10 �s one of 

the AKRs that h�ghly expressed �n small �ntest�ne and colon. However, �ts overexpress�on has 

been observed �n some tumor t�ssues. M�croarray data from colon cancer pat�ents �nd�cated 

that the express�on of AKR1B10 was s�gn�ficantly lower �n colon cancer t�ssues compared to 

matched normal t�ssues. Therefore, we hypothes�zed a tumor suppress�ve role for AKR1B10. 

To exam�ne th�s, we have overexpressed AKR1B10 �n colorectal cancer cell l�nes that do not 

express any AKR1B10. We observed that the overexpress�on d�d not alter the pr�mary 

hallmarks of cancer such as cell prol�ferat�on or cell cycle; however, a s�gn�ficant decrease �n 

cell m�grat�on was observed. Interest�ngly, we also observed a s�gn�ficant reduct�on �n the 

nuclear translocat�on, DNA b�nd�ng and transcr�pt�onal act�v�ty of NF-kB, a a transcr�pt�on 

factor controll�ng cell surv�val and �nflammat�on. Accord�ng to Gene Set Enr�chment Analyses 

(GSEA), colon cancer samples w�th h�gh express�on (h�gh 30%) of AKR1B10 were enr�ched �n 

genes related to metabol�sm. [1] Add�t�onally, pat�ents w�th h�gh (30%) express�on of AKR1B10 

showed more favorable prognos�s than the pat�ents w�th low 30% express�on. Overall, �t may 

be suggested that AKR1B10 has tumor suppress�ve propert�es and may serve as a prognost�c 

marker �n colorectal cancer. 
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Anticaecinogenic activity of thymoquinone on pancreatic cancer stem cells is investigated in 

this study. Pancreatic cancer is a very deadly disease and is usually diagnosed in an 

advanced condition. There is little or no effective treatment. It is one of the deadliest cancers in 

the world, because it remains resistant to any therapeutic approach. There is a growing 

interest in natural compounds with potential for cancer prevention. Nigella sativa is one of the 

most studied plants in this line. This plant grows in the Mediterranean and India. 

Thymoquinone (TQ) is a bioactive compound of the volatile oil of this plant.  Natural products 

have been extensively researched as potential candidates for cancer treatments and have 

been found to have anticholinergic properties in some tissues, such as Thymoquinone (TQ) 

that is extracted from seeds of black seeds. It is expressed in the literature that thymoquinone 

may have a therapeutic potential as it has the ability to affect various signal transduction 

pathways associated with proliferation and apoptosis in human cancers. However, it is not 

clear how Thymoquinone has an effect on cancer stem cells. Therefore, we aimed to reveal 

the effects of proliferation and apoptosis of thymocyte using PANC-1 cell line as a stem cell 

source of cancer and HEK-293 cell line as a control stem cell line. At the beginning of our study, 

cell culture was performed and we determined the dose by MTT assay. We then isolated the 

RNA, followed by real time PCR to examine the expression levels of our interested genes. In 

our study, we found that thymoquiinone has apoptotic effects on pancreatic cancer stem cells.
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Allatostat�ns are mult�funct�onal neuropept�de hormones, wh�ch generally �nh�b�t juven�le 

hormone b�osynthes�s released �n corpora allata and reduce food �ntake �n �nsects and 
[1]  

crustacea . There are A, B and C types of allatostat�ns that are generally local�zed �n 
[2]  

gastro�ntest�nal tract and �n neurons of central nervous system .  They act�vate the�r relevant 

G-prote�n coupled receptors, wh�ch are Allatostat�n receptos (AlstR).  AlstR-A and AlstR-C 

have been stud�ed so far. However, there �s lack of data about AlstR-B �n the l�terature. There 

are only a few prote�n sequences of putat�ve AlstR-B and they are belonged to Daphn�a magna 
[3]  and Daphn�a pulex .  It was a�med to �dent�fy AlstR-B of st�ck �nsect C.morosus  w�th�n th�s 

project. To ach�eve th�s, transcr�ptome analys�s of C.morosus was obta�ned and searched for 

the longest part�al AlstR-B sequence. As a result, four transcr�pts have been found as the most 

s�m�lar ones. Degenerate pr�mers were des�gned from the most conserved res�dues of 

transmembrane reg�ons of these part�al transcr�pts. RACE and PCR were performed to find 

the�r open read�ng frames and to check whether they are d�fferent p�eces of the same long 

transcr�pt or not. Wh�le other transcr�pts are under �nvest�gat�on, three part�al transcr�pts 

seemed to be s�m�lar to each other, so new pr�mers were des�gned to perform exper�ments as 

ment�oned above. These three transcr�pts correspond to d�fferent p�eces of the same sex 

pept�de receptor (SPR). At the end of th�s project, find�ng ORF of AlstR-B of st�ck �nsect w�ll 

lead to �dent�ficat�on of a novel AlstR-B and SPR w�ll be �dent�fied.

Keywords: allatostatin, stick insect, GPCR, RACE.

References: 
[1] HOFFMANN, KLAUS H.; MEYERINNG-VOS, M.; LORENZ, MATTHIAs W. Allatostat�ns and 

allatotrop�ns: Is the regulat�on of corpora allata act�v�ty the�r pr�mary funct�on?. European Journal of 

Entomology, 1999, 96: 255-266.
[2] HERNÁNDEZ-MARTÍNEZ, Salvador, et al. Immunosta�n�ng for allatotrop�n and allatostat�n-A 

and-C �n the mosqu�toes Aedes aegypt� and Anopheles alb�manus. Cell and t�ssue research, 2005, 

321.1: 105-113.
[3] COLBOURNE, John K., et al. The ecorespons�ve genome of Daphn�a pulex. Sc�ence, 2011, 

331.6017: 555-561.

PT 136

Investigation of IRF4 Controlled Transcriptional Gene Regulators 
in Melanoma Cells

 
1 1 1

Ulduz Sobhiafshar , Erdem Yilmaz , N.C. Tolga Emre

1
Boğaziçi University, Department of Molecular Biology and Genetics, Bebek, Istanbul, 

34342 Istanbul, Turkey 
Corresponding Author: tolga.emre@boun.edu.tr

Interferon regulatory factor 4 (IRF4) transcription factor plays a pivotal role in development 

and maintenance of different cell types such as immune cells, neurons, adipocytes and 

melanocytes. Previous studies have indicated increased levels of IRF4 expression in myeloid, 

lymphoid and melanoma cancers. Studies from our lab and elsewhere have shown that 

melanocytes and melanoma cells are sensitive to IRF4 expression levels. However, there are 

no studies published about transcriptionally regulated genes by IRF4 in melanoma. Here, we 

set out to identify and analyze genome-wide target genes of IRF4 in melanoma cell lines. To 

investigate genome-wide IRF4 localization, we carried out high-throughput sequencing of 

immunoprecipitated chromatin (ChIP-seq) in melanoma cell line. Following a transcriptomic 

analysis by RNA-seq, we identified IRF4-regulated genes. Through integration of RNA-seq 

and ChIP-seq data, we have defined a small set of IRF4 target genes for further investigation. 

Among this set, we found several genes with key roles in epigenetic and transcriptional 

regulation of melanocyte development and melanoma progression. Further, we validate those 

targets, their effects on the epigenome and their downstream pathways in melanoma cells. 

Our results suggest a potential role for IRF4 as regulator of the epigenome in melanoma.
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Allatostat�ns are mult�funct�onal neuropept�de hormones, wh�ch generally �nh�b�t juven�le 

hormone b�osynthes�s released �n corpora allata and reduce food �ntake �n �nsects and 
[1]  

crustacea . There are A, B and C types of allatostat�ns that are generally local�zed �n 
[2]  

gastro�ntest�nal tract and �n neurons of central nervous system .  They act�vate the�r relevant 

G-prote�n coupled receptors, wh�ch are Allatostat�n receptos (AlstR).  AlstR-A and AlstR-C 

have been stud�ed so far. However, there �s lack of data about AlstR-B �n the l�terature. There 

are only a few prote�n sequences of putat�ve AlstR-B and they are belonged to Daphn�a magna 
[3]  and Daphn�a pulex .  It was a�med to �dent�fy AlstR-B of st�ck �nsect C.morosus  w�th�n th�s 

project. To ach�eve th�s, transcr�ptome analys�s of C.morosus was obta�ned and searched for 

the longest part�al AlstR-B sequence. As a result, four transcr�pts have been found as the most 

s�m�lar ones. Degenerate pr�mers were des�gned from the most conserved res�dues of 

transmembrane reg�ons of these part�al transcr�pts. RACE and PCR were performed to find 
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lead to �dent�ficat�on of a novel AlstR-B and SPR w�ll be �dent�fied.
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Mitogen Activated Protein Kinases (MAPKs) function as signal transducing modules 

cascading between stimulus activated sensors and response mechanisms. The last step 

MAPKs are divided into at least four subgroups (A-D). ZmMAPK14, a member of the group C 

MAPK, was identified as a differential expression-showing message in cDNA-AFLP studies of 

both susceptible and resistant genotypes. A gradual induction in the resistant genotype is 

detected while clear repression is observed in the susceptible genotype in response to P. 

sorghi inoculations. This pattern of expression was also confirmed in sqRT-PCR studies of 

both genotypes. Observed expressional change is consistent with the effector mediated 

MAPK repression during Pattern Tr�ggered Immun�ty (PTI) and conditioning Effector 

Tr�ggered Sens�t�v�ty (ETS) in the susceptible genotype while gradual expressional induction 

in the resistant genotype in response to rust inoculation suggests that it participates in Effector 

Triggered Immunity (ETI). Current study presents new evidence for the involvement of 

ZmMAPK14 in plant defense: ZmMapk14 expression was studied in response to chitin (a 

PAMP) and salicylic acid (SA) and H O  (as defense associated and signaling molecules) 2 2

applications, and all of the treatments induced marked expressional changes. 10 mM SA 

induced ZmMapk14 expression above the control level soon after application and a gradual 

increase making a peak at the six post-application hour period was observed, thereafter, the 

induced level of expression was continued with a slight decrease. Both chitin and H O  2 2

applications repressed ZmMapk14 expression during the first two-post-application hours at 

different levels, then, a sharp induction was observed at the 4-hour post-chitin application 

period, thereafter, induced expression level was continued with a slightly decrease. Similarly, 

an induction at the 6-hour post-application sample was observed and expression was 

continued with an apparent repression in H O  treatment. Overall, the findings reveal that 2 2

ZmMAPK14 functions in both PTI and ETI and appears to be an active component of the plant 

defense. Its functional characterization can provide significant contributions plant-microbe 

interactions and its manipulations.

Keywords: Ma�ze, MAPK, sqRT-PCR, SA, Ch�t�n, H O , plant-m�crobe �nteract�on2 2
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T-DM1, an ant�body-drug conjugate (ADC) of trastuzumab and a m�crotubule-target�ng agent, 

DM1 �s frequently used for treat�ng trastuzumab-refractory, HER2-pos�t�ve breast cancer 

pat�ents. Although the surv�val of those pat�ents �s generally �mproved for 5-6 months, relapse 

�s very common due to the acqu�s�t�on of res�stance. Therefore, understand�ng the res�stance 

mechan�sms has a v�tal �mportance �n �mprov�ng the cl�n�cal outcome. Here, we a�med to 

�dent�fy key med�ators of T-DM1 res�stance comb�n�ng transcr�ptom�cs, funct�onal genom�cs, 

med�c�nal chem�stry and �n v�vo exper�ments. In th�s l�ne, we have developed T-DM1 res�stant 

HER2-pos�t�ve breast cancer cell l�nes (SKBR-3 and BT-474) by cont�nuously expos�ng them 

to �ncreas�ng doses of T-DM1. The res�stance was character�zed by next-generat�on 

transcr�ptome sequenc�ng, and the genes wh�ch were s�gn�ficantly d�fferent�ally expressed 

between parental and T-DM1 res�stant models have been �dent�fied. We have then performed 

a targeted s�RNA screen for the genes wh�ch are both upregulated �n res�stant clones and 

druggable for therapeut�c �ntervent�on. We observed that genom�c �nh�b�t�on w�th s�RNAs 

and/or pharmacolog�cal �nh�b�t�on w�th spec�fic �nh�b�tors of these cand�date prote�ns 

overcame res�stance to T-DM1. Currently, we are test�ng these cand�dates �n �n v�vo 

sens�t�zat�on exper�ments and also perform�ng �n s�l�co screens to develop better �nh�b�tors. 

Overall, our study w�ll prov�de a pre-cl�n�cal support for test�ng our new targets/compounds �n 

T-DM1 refractory pat�ents for wh�ch there �s currently no effect�ve therapy. 

Keywords: HER2-pos�t�ve breast cancer, T-DM1, drug res�stance 
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This study were analysed 5 Myotis myotis (Borkhausen, 1797) specimens collected from 

Konya province and 8 Myotis blythi (Tomes, 1857) specimens collected from Kirikkale 

province by using ISSR-PCR (Inter-Simple Sequence Repeat-Polymerase Chain Reaction) 

technique. 20 primers were purchased from commercial sources for ISSR amplification. 

Seven of these primers were optimised ((AG)8T, (AG)8G, (CT8)C, (TG8)A, (GACA)4, 

(GGAG)5, and  (CAA)5GC). DNA band profiles were scored based on DNA ladder from gel 

photographs. Scoring was done by writing in the presence of band (1) and in the absence of 

band (0). The genetic distance matrix created by the presence and absence of bands is 

calculated according to Nei (1978). To calculate genetic diversity, MultiVariate Statistical 

Package (MVSP) v. 3.22 and POPGENE v. 1.32 (Population Genetic Analysis) were used. 

This was done by the UPGMA analysis, which was calculated based on the Dendrogram 

Jaccard coefficient. These 7 primers amplified 86 polymorphic loci, of estimated sizes from 

150 to 2200 bp, varying from 19 polymorphic loci for primer (GGAGA)5 to 6 locus for the primer 

(AG)8G. The polymorphism rates of the primers range from 85% to 100%. Total polymorphism 

rate was recorded as 95%. In our study, 2 cryptic taxa Myotis myotis (Borkhausen, 1797) and 

Myotis blythii were separated from each other and some markers were identified for 

phylogenetic investigations among different species using ISSR analysis.

Keywords: ISSR markers, Myotis myotis, Myotis blythi, Genetic variations, Turkey.
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Mass spectrometry-based proteomics is an indispensable tool for the global identification and 

quantification of proteins in complex samples. In the framework of cytokinesis, the last step of 

the cell cycle, Aurora kinase B acts as one of the major kinases to promote the final separation 

of the daughter cells. To reveal targets of Aurora B, we analyzed the global phosphoproteome 

of Xenopus laevis oocytes upon AZD1152-induced aurora kinase inhibition. Dimethyl isotope 

labeling and phospho enrichment with TiO2 were applied for MS-based quantitative analysis 

of peptides. Here we report the identification of a total of 6,288 phosphopeptides, of which 

1,467 were significantly downregulated and 373 upregulated, respectively, in response to 

Aurora B inhibition. Regarding predicted target peptides of Aurora B, 66 phosphopeptides 

were significantly downregulated and 12 were upregulated, respectively. Our data provides 

new insight into the aurora kinase-mediated regulation of the cell cycle in Xenopus laevis.
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Telomeres are reg�ons of repet�t�ve nucleot�de sequences (5'-TTAGG-3') at each end of 

chromosomes and serves to protect these ends from deter�orat�on. Telomer�c sequences 

shorten �n each cell d�v�s�on due to the end repl�cat�on problem of DNA polymerase. After a 

cr�t�cal length loss, cells enter a phase called cellular senescence. Some cells can avo�d 

cellular senescence by act�vat�ng telomerase reverse transcr�ptase (TERT). Dysker�n, 

telomerase RNA component (TERC), and telomerase catalyt�c subun�t (hTERT) �s requ�red 

for telomerase act�v�ty. Dysker�n and hTERC �s const�tut�vely expressed �n cells but hTERT �s 

s�lenced �n adult somat�c t�ssues. In most of the cancer types, hTERT �s react�vated and thus 

these cancer cells evade cellular senescence. Po�nt mutat�ons or ep�genet�c changes can 

�nduce hTERT express�on. Moreover, DNA methylat�on status of hTERT promoters �s also 

cr�t�cal for telomerase act�vat�on and shown to be d�fferent between cell types. To treat cancer, 

DNA methyltransferase �nh�b�tors and other drugs that �nact�vate hTERT are be�ng used. In 

our prel�m�nary work, we observed d�fferences �n reg�ons that are hypomethylated between 

young and old zebrafish bra�ns. We hypothes�zed that these reg�ons are assoc�ated w�th 

telomere shorten�ng. We dec�ded to test the effect of po�nt mutat�ons and methylat�on status of 

spec�fic promoter reg�ons on hTERT act�v�ty �n d�fferent bra�n cancer cell l�nes. For these 

purposes, we �solated hTERT promoter reg�on, �ntroduced po�nt mutat�ons w�th the 

megapr�mer PCR techn�que, cloned and transfected the cell l�nes. W�th the luc�ferase assay 

we detected the effect of po�nt mutat�ons at hTERT promoter on telomerase act�v�ty. After 

�nvest�gat�ng the effects of each mutat�on that we �ntroduced, we plan to look at the local�zat�on 

of SP1 transcr�pt�on factor w�th ChIP, and treat our cells w�th
DNMT1 s�RNA, and look at the telomerase act�v�ty after �nh�b�t�on of methylat�on �n the 

presence of mutat�ons.
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5,10-Methylenetetrahydrofolate reductase (MTHFR) enzyme plays an important role in folate 

metabolism and C677T polymorphism (rs1801133) is the most frequently seen mutation 

causing its activity to decrease. This polymorphism has been linked to many different 

diseases in the literature and accompanied with high homocysteine levels. The latter is 

considered as an indicator of bone diseases and triggers the osteoclast formation, leading to a 

decrease in bone density and causes apoptosis in bone marrow derived mesenchymal stem 

cells (MSCs). As MSCs are known to be the major source of bone, cartilage and adipose 

tissue regeneration, there could be a link between MTHFR C677T polymorphism and MSC 

differentiation capacity. However, there is no study investigating the effect of MTHFR C677T 

polymorphism on MSCs. Moreover, there are not many studies involving the use of the 

CRISPR/Cas9 system in the genome of MSCs. In this project, we aim to investigate the effects 

of MTHFR C677T polymorphism on MSC viability, morphology, physiology and differentiation 

capacity by using CRISPR/Cas9 technology. For this purpose we designed a guide RNA and a 

single stranded oligo nucleotide (ssODN) to introduce C677T polymorphism. The 

recombination will be first tested in HEK293T cells to make sure that the CRISPR/Cas9 

system works. If the designed CRISPR/Cas9 system is found to introduce the desired 

mutation successfully to the genome then MSCs will be transfected with the recombination 

system and the effect of the polymorphism on their viabilities, morphologies, physiologies and 

differentiation capacities will be investigated.
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The tumor suppressor protein p53 is the main mediator of growth arrest, senescence, and 

apoptosis in response to cellular damage.  p53 protein levels are increased by various stress 

types and p53 prevents inappropriate proliferation of cells with DNA damage. In the absence 

of stress, normal cells keep p53 protein levels suppressed and upon stress signaling, p53 is 

stabilized and activated. The oncogenic protein MDM2 is the main cellular antagonist of p53 

as an E3 ubiquitin ligase and it induces the degradation of p53 by polyubiquitination and 

subsequent proteasomal degradation. Hetero-oligomerization of MDM2 and MDM4 via their 

RING domains is crucial for the suppression of p53 activity. Although MDM2 and MDM4 have 

similar structures, the association of MDM4 with p53 inhibits p53 transactivation without 

altering p53 stability. We aim to examine the p53-dependent apoptosis inducing activity of 

novel compounds generated by in silico design and organic synthesis, which were designed 

to block the interaction of p53 and MDM2. The activity of these compounds was tested by 

western blot analysis of cellular p53 levels in HCT116 p53-WT cell lines. The cytotoxic effects 

of these compounds were determined by an MTT assay in HCT116 WT and HCT116 p53-/- 

cell lines. The dissociation of MDM2 from p53 by novel molecules was also examined using a 

fluorescence two hybrid assay (F2H) with live cell microscopic imaging. Moreover, we 

generated HCT116 p53-/-Mdm2-/-, HCT116 p53-/-Mdm4-/- and HCT116 P53-/-Mdm2-/-

/Mdm4-/- cell lines by CRISPR/Cas9 genome editing as a novel assay system to test the 

activity of selected drugs.
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In adult organ�sms, sens�ng the env�ronment �s cruc�al and accompl�shed by d�fferent sensory 

neurons. These neurons emerge from sensory organ precursor (SOP) cells and d�fferent�ate 

�nto sensory neurons w�th d�fferent spectral sens�t�v�ty. The olfactory system represents a 

str�k�ng example of neuron d�vers�ficat�on. L�ttle �s known about how th�s d�vers�ty �s acqu�red. 

The Drosoph�la olfactory system has to olfactory organs, the antenna and the max�llary palp. 

Both organs conta�n sens�lla, wh�ch are ha�r-l�ke structures and harbor dendr�tes of olfactory 

receptor neurons (ORNs). There are 50 d�fferent ORN classes and they are local�zed as one to 

four neurons w�th�n each sens�llum. Each neuron expresses at least one olfactory receptor 

(OR) gene and Drosoph�la has 60 OR genes �n �ts reperto�re. Neuron-spec�fic olfactory 

receptor gene cho�ce �s thought to rely on a comb�nator�al code of c�s-act�ng elements. In th�s 

study, we focus on a spec�fic gene fam�ly, Iroquo�s Complex (IroC), �n the regulat�on of 

olfactory neuron express�on. The Iro fam�ly compr�ses three well-conserved genes, araucan 

(ara), caupol�can (caup), and m�rror (m�rr), wh�ch encode hel�x-loop-hel�x transcr�pt�on factors. 

We have shown prev�ously that IroC genes are expressed �n both olfactory organs of 

Drosoph�la antenna and max�llary palps and �n�t�al analys�s of a tr�ple mutant �nd�cate that �roC 

prote�ns are �nvolved �n the regulat�on of OR genes. In th�s study, we use a genome-w�de 

transcr�ptome approach to �dent�fy �roC target genes �n the olfactory system. In�t�ally we have 

done RNA Sequenc�ng on antenna and max�llary palp t�ssue �solated from tr�ple mutant fl�es. 

Future stud�es w�ll �nvolve RNA sequenc�ng of s�ngle mutants that we have generated for each 

of these genes. We w�ll present our analys�s of target genes and w�ll focus on olfactory 

receptor genes and transcr�pt�on factors wh�ch are �mportant �n olfactory system 

development. Val�dat�ons w�ll be done by RT-PCR and �n s�tu hybr�d�zat�on. Overall, th�s study 

w�ll enl�ghten IroC funct�on �n the regulat�on of Drosoph�la olfactory system development. Th�s 

work was supported by TUBITAK Project 215Z369.
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Inflammasome activation is a developing process differently from classical inflammatory 

responses which can be activated by external and internal stimuli to trigger natural immune 

responses. Inflammasome activation is triggered by the presence of PAMP (Pathogen-

associated molecular patterns) or DAMP (Damage-associated molecular patterns). Once 

activated, caspase-1 leads the maturation and release of IL-1beta, IL-18 cytokines. 

Furthermore, inflammasome activation may cause cell death via pyroptotic pathway. Dimethyl 

fumarate (DMF) is an anti-inflammatory molecule that has pro-metabolic effects, such as anti-

oxidant, immunomodulatory, neuroprotective. DMF has provided improvement in clinical 

parameters of multiple sclerosis and decreased frequency of attacks. It's been reported DMF 

inhibited inflammasome activation in THP-1 monocyte cells which came from same ancestor 

of microglial cells. In this study, our aim is to evaluate the effects of DMF on NLRP3 

inflammasome activation in N9 microglial cells. For this purpose, inflammasome activation 

was triggered with LPS, and ATP and inflammasome activation parameters were determined. 

Our results demonstrated DMF significantly suppressed LPS+ATP-induced NLRP3 

inflammasome by decreasing secretion of IL-1beta and IL-18 cytokines, altering active 

Caspase-1 and NLRP3 protein levels, reducing the level of pyroptotic cell death.
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Metastas�s �s the pr�nc�pal cause of cancer mortal�ty, account�ng for 90% of all cancer-related 

deaths. St�ll, even the latest therapeut�c �ntervent�ons aga�nst metastas�s rema�n �nsufficent at 

�ts best to cure pat�ents. Th�s �s, �n part, due to s�ngle gene/prote�n approaches, wh�ch hope to 

overcome metastat�c spread or �mpa�r metastat�c colon�zat�on by the modulat�on of act�v�ty of 

s�ngle key prote�ns such as GPCRs, �on channels or k�nases. However, metastas�s exh�b�ts a 

great heterogene�ty and d�vers�ty at both cellular and molecular level among pat�ents ow�ng to 

the complex nature of cancer, y�eld�ng the current therap�es �neffect�ve v�a de novo or acqu�red 

res�stance. Here, we developed human-�n-mouse (H�M) and mouse-�n-mouse (M�M) models 

of tr�ple negat�ve breast cancer lung metastas�s �n nude and Balb/c m�ce, respect�vely. Pr�mary 

tumors and metastat�c counterparts were sequenced to uncover whole transcr�ptome profiles. 

We then performed pathway enr�chment analys�s us�ng d�fferent�ally expressed genes, wh�ch 

revealed �ntegr�n cell surface �nteract�ons, syndecan-med�ated s�gnal�ng and transcr�pt�onal 

regulat�on by AP-1 transcr�pt�on factors as potent�al regulators of metastat�c colon�zat�on. The 

hub prote�ns from the �nteractome of these 3 processes pred�ct worse d�stant metastas�s-free 

surv�val (DMFS) �n breast cancer pat�ents. Therefore, �nterference w�th the central nodes �n 

th�s �nteractome at mult�ple levels may ach�eve a s�gn�ficantly better outcome �n cl�n�c. We are 

currently perform�ng further �n s�l�co, �n v�tro and �n v�vo analyses to unravel the deta�led 

mechan�sms of metastat�c colon�zat�on regulated by the coord�nated act�on of prote�ns �n th�s 

�nteractome. 

Keywords: triple negative breast cancer, metastasis, colonization, interactome

Acknowledgements: Th�s study �s supported by TUBITAK-CNRS B�lateral Grant w�th project 

number 214S364.

PT 147

http://Turkey.bora.tastan@ogr.deu.edu.tr
mailto:sahinozgur@gmail.com


190 191

The Effects of Dimethyl Fumarate on Inflammasome Activation in Microglial 

Cells.
 

1,2 1,2 1,2
Bora Taştan , Burak İbrahim Arıöz , Şermin Genç

1
Izmir Biomedicine and Genome Center, Dokuz Eylul University, Izmir, Turkey.

2
Department of Neuroscience, Dokuz Eylul University Institute of Health Science, Izmir,  

Turkey
bora.tastan@ogr.deu.edu.tr

Inflammasome activation is a developing process differently from classical inflammatory 

responses which can be activated by external and internal stimuli to trigger natural immune 

responses. Inflammasome activation is triggered by the presence of PAMP (Pathogen-

associated molecular patterns) or DAMP (Damage-associated molecular patterns). Once 

activated, caspase-1 leads the maturation and release of IL-1beta, IL-18 cytokines. 

Furthermore, inflammasome activation may cause cell death via pyroptotic pathway. Dimethyl 

fumarate (DMF) is an anti-inflammatory molecule that has pro-metabolic effects, such as anti-

oxidant, immunomodulatory, neuroprotective. DMF has provided improvement in clinical 

parameters of multiple sclerosis and decreased frequency of attacks. It's been reported DMF 

inhibited inflammasome activation in THP-1 monocyte cells which came from same ancestor 

of microglial cells. In this study, our aim is to evaluate the effects of DMF on NLRP3 

inflammasome activation in N9 microglial cells. For this purpose, inflammasome activation 

was triggered with LPS, and ATP and inflammasome activation parameters were determined. 

Our results demonstrated DMF significantly suppressed LPS+ATP-induced NLRP3 

inflammasome by decreasing secretion of IL-1beta and IL-18 cytokines, altering active 

Caspase-1 and NLRP3 protein levels, reducing the level of pyroptotic cell death.

Keywords: Inflammasome, NLRP3, Dimethyl Fumarate, Microglia

Acknowledgements: The project was funded by The Scientific and Technological Research Council of 

Turkey (Tubitak, grant number: 215Z473) 

PT 146

Target�ng the Interactome Controll�ng Metastat�c Colon�zat�on of Tr�ple 

Negat�ve Breast Cancer

1 1 1 1
Ünal Metin Tokat , Pelin Gülizar Ersan , Erol Eyüpoğlu , Umar Raza , Den�s 

2 3 1
Th�effry , Dan�el Gautheret , Özgür Şah�n

1
B�lkent Un�vers�ty, Department of Molecular B�ology and Genet�cs, 06800 Ankara, Turkey

2
IBENS - UMR ENS - CNRS 8197 - INSERM 1024, Ecole Normale Supérieure, 

Département de Biologie, 46 rue d'Ulm, 75230 Paris Cedex 05, France
3
Université Paris-Sud, Institute for Integrat�ve B�ology of the Cell, CNRS, CEA, Bâtiment 400 

91405 Orsay Cedex – France
Correspond�ng Author: sah�nozgur@gma�l.com

Metastas�s �s the pr�nc�pal cause of cancer mortal�ty, account�ng for 90% of all cancer-related 
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URG4/URGCP was firstly found in 2002 with subtractive hybridization in hepatocellular 

carcinoma and was strongly expressed Hepatit B infected liver when compared with 

uninfected liver [1]. This gene was studied in different cell lines such as gastric, leukemia, 

bladder, HCC (Hepatocellular Carcinoma Cells) and also tissues such as osteosarcoma and 

glioma tissues [2].  They generally found that URG4/URGCP enhanced survival and 

proliferation feauture of the cells and induced the entry of the cells to the S phase and cell 

growth by regulating cyclin D1 protein [3]. Literature search indicated that over expression of 

URG4/URGCP was performed in Hep3B, Hepatocarcinoma model, but not in Osteosarcoma 

cell line (Saos-2). Therefore, in this study, we wanted to show the relation between 

proliferative and apoptotic genes in URG4/URGCP over expressed Osteosarcoma cell line. 

For this aim, the cloned URG4/pCDNA3.1 was stably transfected into Saos-2 cell lines. Total 

RNA was isolated from stable and mock tranfected Saos-2 cells. One microgram RNA was 

reverse-transcriptased into cDNA using Fermentas cDNA synthesis kit. The expression   

panel of survival and apoptotic genes (Bcl-2, Bcl-XL, Bak, Bad and MMP-9 ) were determined 

with qRT-PCR at mRNA level using SYBR Green qPCR Master Mix (Thermo Scientific, USA). 

Our results showed that the mRNA level of Bcl-2, Bcl-XL, Bad and Bak genes didn't 

significantly effect in over-expressed osteosarcoma cells but MMP-9 (Matrix 

metallopeptidase 9) expression was up regulated when compared with mock tranfected 

Saos-2 cells. In conclusion, URG4/URGCP known as potential oncogene was over expressed 

in osteosarcoma cells and resulted in the induction of MMP-9 gene expression, which is 

implicated in increased metastatic feature. 
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Heart d�sease cont�nues to cause death worldw�de. It �s st�ll controvers�al to select the most 
su�table regenerat�ve opt�on for bas�c stud�es and cl�n�cal appl�cat�ons for card�ac repa�r. 
Therefore, �n order to determ�ne the opt�mal adhes�ve and conduct�ve env�ronment for 
card�omyocytes; card�ac cell-sheets (CCS) and three-d�mens�onal (3D) card�omyocytecultures 
were comparat�vely evaluated by �mmunocytochem�stry and qRT-PCR. F�rst, mouse neonatal 
hearts at post-natal day 0-4 were d�ssected and card�omyocytes were�solated v�a Collagenase II 
treatment. Card�omyocytes were cultured on temperaturerespons�ve polymer PIPAAm-coated 
and/or fibronect�n-coated d�shes for 4-5 days. In parallel, card�myocytes were seeded �n 3D 
prote�n gels conta�n�ng Collagen I and lam�n�n, matr�gel or fibronect�n. Overall, CCS cultures 
showed more and stronger synchronously beat�ng card�omyocytes as well as h�gher v�ab�l�ty 
compared to 3D cultures. Among 4 matr�ces, Collagen I �n comb�nat�on w�th Lam�n�n showed 
h�gher adhes�ve propert�es for card�omyocytes. After observat�ons under l�ght m�croscope, both 
CCS and 3D cultures were fixed and sta�ned for Connex�n43 (Cx43), N-Cadher�n (N-Cad), 
Card�ac Tropon�n T (cTnT) prote�ns and DAPI. From parallel cultures, mRNA was �solated and 
card�ac-spec�fic gene express�on was measured for the Cx43, N-Cad and card�ac genes. Both 
mRNA and prote�n analys�s of card�ac genes �n CCS were expressed s�gn�ficantly h�gher 
compared to 3D cultures. CCS demonstrated h�gher number of cell junct�ons than 3D cultures 
as ev�dent by l�ve �mag�ng and qRT-PCR for N-Cad and Cx43 gene express�ons. Our 
observat�ons suggest CCS as a more su�table form to study card�ac funct�on and may be a better 
therapeut�c tool compared to 3D cultures. Construct�ng 3D scaffolds w�th synthet�c or natural 
prote�n components and adjust�ng pore s�ze may �mprove funct�onal�ty.
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Plants are frequently exposed to various stress conditions such as salinity and drought in 

nature. Due to their sedentary life, their ability to cope up with stress is crucial. These stress 

conditions, in particular salinity, make agricultural land incapable of being used day by day. 

That is why, to ensure the sustainability of agriculture, stress-resistant plants should be 

developed by unraveling the molecular mechanisms of the plants stress responses. In our 

previous study, after application of NaCl and ABA in vitro to Arabidopsis thaliana plants and 

calli, the morphological, physiological responses were investigated and genomic DNA 

methylation analyzes were performed. It is a known fact that, phenotypic changes under 

stress conditions are also dependent on epigenetic modifications and siRNA mediated 

mechanisms in addition to DNA sequence variants. In this terms, we analyzed global DNA 

methylation patterns and their influence on transcription in methylation related genes. We 

found that while NaCl application caused hypomethylation in plants, ABA application did not 

make a change in genomic methylation. According to the qPCR results, the most obvious 

difference was the increase in expression of Pol IV after NaCl application in both samples and 

for the DRM2 gene is the increase in plant samples after ABA application. In conclusion, 

although we found evidence for epigenetic regulation after NaCl treatment, but not related to 

ABA treatment. These results demonstrate the interaction between morphophysiology, DNA 

methylation and the associated gene expression, and provide insight into the abiotic stress 

response of Arabidopsis.
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Connex�ns (Cx) are pr�mary components of gap junct�ons. The�r role �n gap junct�onal 

�ntercellular commun�cat�on (GJIC) �s to select�vely allow molecules to pass between 

adjo�n�ng cells to regulate many cellular processes. Connex�ns play a var�ety of roles �n 

d�fferent stages of tumor�genes�s, both dependent and �ndependent of gap junct�on channel 

funct�ons [1]. Wh�le, Cx26 and Cx43 were expressed �n healthy breast t�ssue, they were found 

to be downregulated �n early stages of breast cancer [2]. On the other hand, cytoplasm�c 

accumulat�on of Cx32 was shown �n some breast cancers, and compared to the pr�mary 

tumors Cx32 �s further upregulated �n metastas�s [3]. However, the complete p�cture for the 

role of Cx32 �n breast cancer rema�ns to be elus�ve. By overexpress�ng Cx32 �n non-

metastat�c (MCF7) and metastat�c (Hs578T) breast cancer cells, we �nvest�gated the 

local�zat�on of Cx32 prote�n as well as �ts effect on gap junct�on and hem�channel funct�ons. 

Trans�ent transfect�ons of Cx32 showed cytoplasm�c accumulat�on of Cx32 prote�ns �n both 

cell l�nes and no gap junct�on plaques were observed between adjacent cells. In parallel w�th 

th�s, overexpress�on of Cx32 �n MCF-7 cells d�d not result �n the format�on of funct�onal gap 

junct�ons but �t s�gn�ficantly reduced dye transfer between Hs578T cells �n scrape load�ng 

assay. Furthermore, Cx32 overexpress�on d�d not have any effect on hem�channel funct�ons �n 

ne�ther cell. The eluc�dat�on of the effect of Cx32 overexpress�on on cell cycle, apoptos�s and 

m�grat�on �n both cells w�ll help us to understand �ts funct�on �n breast cancer.
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L�poxygenases (LOX) are enzymes that can metabol�ze fatty ac�ds to generate �nflammatory 

med�ators such as leukotr�enes that have been strongly �mpl�cated �n the development of 

allerg�es, asthma and card�ovascular d�seases. One member of th�s fam�ly of enzymes called 

15-l�poxygenase-1 (15-LOX-1) has several un�que propert�es. Express�on of 15-LOX-1 �s lost 

�n many cancers, �nclud�ng colorectal cancer through mechan�sms that are pr�mar�ly 

ep�genet�c; therefore the enzyme has been ascr�bed a tumor suppress�ve funct�on �n many 

d�fferent tumor types. 15-LOX-1, �n add�t�on to free fatty ac�ds such as LA or AA, can also 

oxygenate complex l�p�ds such as the ester�fied forms of naturally occurr�ng polyeno�c fatty 

ac�ds even when they are bound to b�omembranes or l�poprote�ns [1]. The enzyme has been 

shown to b�nd to b�omembranes through �ts N-term�nal doma�n [1] and �s therefore thought to 

be �n close prox�m�ty for d�rect oxygentat�on of complex l�p�ds. It �s h�ghly plaus�ble that 15-

LOX-1 �tself, or �ts oxygenat�on products, may cause alterat�ons �n the b�ophys�cal propert�es 

of membranes and may lead to alterat�ons �n the plasma membrane �n cancer cells, thereby 

potent�ally affect�ng cellular behav�or and/or s�gnal�ng cascades or�g�nat�ng from the 

membrane. To exam�ne th�s further, we have used a novel tool called nanod�scs that are 

b�omembrane m�met�cs that cons�st of self-assembled d�sco�dal fragments of l�p�d b�layers 

that are stab�l�zed �n solut�on by amph�path�c scaffold prote�ns, that can d�rectly capture 

membrane prote�ns �nto a funct�onal l�brary. [2] We show the successful preparat�on of 

nanod�scs along w�th the �ncorporat�on of soybean l�pox�dase (plant �soform of 15-LOX-1) and 

funct�onally oxygenate l�nole�c ac�d to 13(S)-HODE. 
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Mastitis is an inflammation of the mammary glands in dairy cattle which is usually caused by 

bacterial intramammary infections. It is believed that mastitis is one of the most important 

causes of economic losses in dairy industry, due to reduced milk production, discarded milk, 

and additional inputs to reduce the level of mastitis. S. aureus is one of the most prevalent 

pathogens isolated from bovine mastitis. Also, it is one of the leading causes of broad range of 

human infections and also associated with food poisonings worldwide [1]. Recently, biofilm 

formation is believed to play an important role in staphylococcal resistance [2]. The ability of S. 

aureus biofilm formation is considered to be responsible for chronic or persistent infections [3]. 

This study aimed to evaluate biofilm production in 30 S. aureus isolates from bovine 

subclinical mastitic milk. Qualitative detection of biofilm production in S. aureus strains was 

performed by cultivation on Congo red agar (CRA) [4]. Biofilm forming characteristics of the 

strains were determined using the microtiter plate methods (MTP), [5] and test-tube method 

[6]. The analysis of phenotypic expression in CRA indicated that 93% of the S. aureus isolates 

produced biofilm. The results showed that levels of biofilm formation of S. aureus strains on 

hydrophobic surfaces (polystyrene) were higher than on hydrophilic surfaces (glass). This 

study demonstrated a high prevalence of biofilm production among S. aureus strains isolated 

from bovine subclinical mastitis in Kocaeli, Turkey.
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Dysregulated apoptosis is one of the major drug resistance mechanisms. Programmed cell 

death 10 (PDCD10) is a novel apoptosis regulator, involving in modulation of apoptosis and 

cell survival. Despite its importance in apoptotic regulation, the role of PDCD10 in drug 

resistance has not been understood yet. We screened parental and doxorubicin-resistant 

MCF7, HeLa and K562 cells for PDCD10 expression. Our results showed that PDCD10 

expression is cell-specific; significantly downregulated in MCF7 and upregulated in HeLa 

whereas there is no significant alteration in K562 cell line when the parental cells acquire 

resistance to doxorubicin. Transient downregulation of PDCD10 expression resulted in 3 fold 

increase in IC  value of doxorubicin, leading to enhanced resistance in MCF7 cell line. 50

Similarly, overexpression of PDCD10 partially resensitized drug-resistant MCF7 cells to 

doxorubicin. PDCD10-downregulated parental MCF7 cells were shown to be resistant to 

apoptosis when exposed to apoptosis inducer, etoposide. Expression levels of anti-apoptotic 

BCL2 and Survivin increased after PDCD10 silencing, resembling the gene expression 

pattern of doxorubicin-resistant subline. Moreover, inhibition of PDCD10 expression in MCF7 

cell line aggressiveness and led to higher cellular motility which is a characteristic attributed to 

doxorubicin-resistant cells. Our study showed that PDCD10 expression is cell-specific and 

inhibition of PDCD10 expression enables doxorubicin resistance in MCF7 breast cancer cells.  
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Epithelial-mesenchymal-transition (EMT) has important roles in carcinogenesis and 

tumor formation. Epithelial cells gain the ability of invasion and metastasis by EMT, 

which is the most important contribution of EMT to carcinogenesis. At the systems 

level, there is little information about how EMT globally changes structure and function 

of the cell although it has been actively studied subject. Therefore, during EMT it is 

critically important to analyze dramatic biochemical changes occurring in cells in a 

systematic way. In this research, our aim is to systematically analyze EMT to find out 

novel regulatory factors providing cells with the ability of invasion and metastasis as a 

cell undergoes EMT. We analyzed the effects of EMT on cell proteins using 

quantitative proteomic and phosphoproteomic approaches developed in our recent 

research. We obtained the changes in both proteome and phosphoproteome of cells, 

and the signaling pathways regulating these changes during EMT. Furthermore, we 

investigated the effects of designated biochemical changes on the migration ability of 

cells by RNAi-mediated knockdown of the related proteins in cells and verified the 

biological function of these biochemical changes on the migration ability of cells. We 

provided the systematic analyses of biochemical changes as a cell undergoes EMT by 

employing comparative proteomic and phosphoproteomic methods developed in our 

group. This study investigated many novel regulatory proteins and their signaling 

pathways which provide a better understanding of molecular mechanism behind this 

multidirectional complex event.
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It is well known that some natural products inhibit cancer cell growth and metastasis by 

changing several different mechanisms including apoptosis. Honeybee (Apis mellifera) 

venom (BV) is one of these natural products that have been used traditionally for cancerous 

tumors, skin diseases, the relief of pain and the treatment of chronic inflammatory diseases, 

such as rheumatoid arthritis in oriental traditional medicine. It contains many active 

ingredients including enzymes, peptides and biogenic amines such as melittin, 

phospholipase A2, apamin. Although studies in our laboratory showed that BV can induce 

apoptosis in many cancer cell lines, changes in epigenetic markers are not elucidated yet. 

Therefore, the aim of this study is to investigate the effect of BV on the mRNA level of enzymes 

that are involved in DNA methylation and acetylation in human hepatocarcinoma cells 

(HepG2). For this purpose, the cytotoxicity of BV in HepG2 cells was investigated by crystal 

violet staining assay. It was found that 350 µg/ml BV was 50% cytotoxic dose for these cells. 

This dose was applied to the cell for 12 and 24 hour and cells were harvested. RNA was 

isolated from these cells by using TRIzol.  The effects of the BV on the expression level of 

DNMT1, DNMT3a, DNMT3b, HDAC1 genes were determined by Real Time PCR. mRNA level 

of DNMT1 has decreased 18% and 35% following 12h and 24h BV application, respectively. 

Similar results were observed for DNMT3a (49% decrease for 12h and 52% decrease for 

24h). BV treatment caused 30% decrease in DNMT3b mRNA level at 12h and 80% decrease 

at 24h.  Similarly, BV application caused 39% and 50% decrease in HDAC1 mRNA level. 

Previous results and these results showed that BV affected gene expression mediated 

apoptosis via targeting apoptotic signaling pathway and chromatin remodeling.
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ZEB2, also known as Smad-Interacting Protein 1 (SIP1) and v-ets erythroblastosis virus E26 

oncogene homolog 1 (ETS-1) are transcriptional factors that play crucial roles in epithelial 

mesenchymal transition (EMT), and invasion and migration of cancer cells. ZEB2 and ETS1 

are members of a transcriptional network for TGF-β-mediated induction of EMT. Although the 

regulation of ZEB2 expression by TGFβ-induced ETS1 is well established, there is no 

information about whether ZEB2 reciprocally influences ETS1. Upon our observation that 

ETS1 and ZEB2 have similar expression pattern in HCC cells, we explored ETS1 expression 

profile in ZEB2-knockdown and –overexpressed conditions. shRNA-mediated repression of 

ZEB2 in SNU398 cells resulted in decreased expression of ETS1. In line with this, we detected 

increased ETS1 transcript and protein levels in doxycycline-induced ZEB2 expressing DLD1 

cells. To test ZEB2 binding to its consensus sequences in ETS1 gene regulatory regions, we 

performed a chromatin immunoprecipitation (ChIP) by using our homemade anti-ZEB2 

monoclonal antibody 6E5. ChIP-qPCR showed more than 20-fold enrichment of the promoter 

region of ETS1 that comprises 3 E-box motifs.  In luciferase reporter assays, ETS1 promoter 

activity decreased in ZEB2-repressed SNU 398 and increased in ZEB2-induced DLD1 cell 

lines. Analysis of ETS1 and ZEB2 expression in cDNA arrays of human tumors indicated a 

positive correlation between the expression of ZEB2 and ETS1. In conclusion, our results 

suggest that ZEB2 and ETS1 reciprocally regulate each other. This in turn, adds another layer 

of complexity to the understanding of EMT program and cancer metastasis.  
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Colorectal cancer is an important public health issue because of it is the third most commonly 

diagnosed cancer in the world and the fourth cancer type that causes cancer-related deaths. 

In recent yaers, chemotherapeutic agents and alternative herbal treatment methods have 

gained importance for colon cancer treatment. Curcumin is an effective extract of the plant 

Curcuma longa and has a chemopreventive and chemoterapatic function as well as many 

other important effects. Curcumin shows anticancer effects mainly through induction of 

apoptosis. In the light of the literature that we have examined, it is aimed to investigate the 

apoptotic effect of curcumin by determining the appropriate dose and time interval, on SW-480 

colon cancer cell line. In our study, CCL-228-SW 480 human colon adenocarcinoma cell line 

was replicated in appropriate production conditions. Effective curcumin concentration was 

determined as 24 h 50 µM, 48 h 75 µM and 72 h 100 µM for experimental groups. The efficacy 

of the administered doses for proliferation and apoptosis, were analyzed by cell viability test, 

Brdu and Tunnel methods with comparison to nontreated control group. As a result, we found 

that in the curcumin groups, there was a significant decrease in cell viability and proliferation 

compared to the control groups and there was an increase in apoptotic ratio depending on 

dose and time (p˂0,05).
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Cilia are microtubule based structure extending from the most cell surfaces. Cilia are found in 

nearly all eukaryotic cells, including those of vertebrate and invertebrate. Cilia carry out a 

number of critical functions including sensory functions (visual, olfactory and in the inner ear), 

embryo development, sperm motility, homeostasis, cell migration, and cell growth.  Cilia 

function is essential for human development and important for human health.  Defects in cilia 

biogenesis leads to a range of diseases including cystic kidneys. C.elegans is a frequently 

employed model organism which has 60 sensory neurons out of 302 neurons, where cilia are 

found at the end of dendrites. Cilia is required for C.elegans to navigate themselves towards 

the nutrition, and avoid from dangers. Findings from C.elegans have enhanced our 

understanding of molecular mechanisms underlying cilia assembly. Proteomics, genomics 

and bioinformatics have revealed a comprehensive list of putative ciliary genes. Two major 

ciliary databases comprising over 4000 genes are combined with a recent work and have 

been compiled into a single database. 52 genes shared by three databases are considered for 

further investigation. While 29 genes with known ciliary functions are ignored, the current 

study has focused on the remaining 23 genes that have not beestudied before in the context of 

cilia biogenesis. The mutation databases revealed the availability of 11 mutants for 23 genes. 

We will present the initial findings from our analysis of these mutants.
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Colorectal cancer is an important public health issue because of it is the third most commonly 

diagnosed cancer in the world and the fourth cancer type that causes cancer-related deaths. 

In recent yaers, chemotherapeutic agents and alternative herbal treatment methods have 

gained importance for colon cancer treatment. Curcumin is an effective extract of the plant 

Curcuma longa and has a chemopreventive and chemoterapatic function as well as many 

other important effects. Curcumin shows anticancer effects mainly through induction of 

apoptosis. In the light of the literature that we have examined, it is aimed to investigate the 

apoptotic effect of curcumin by determining the appropriate dose and time interval, on SW-480 

colon cancer cell line. In our study, CCL-228-SW 480 human colon adenocarcinoma cell line 

was replicated in appropriate production conditions. Effective curcumin concentration was 

determined as 24 h 50 µM, 48 h 75 µM and 72 h 100 µM for experimental groups. The efficacy 

of the administered doses for proliferation and apoptosis, were analyzed by cell viability test, 

Brdu and Tunnel methods with comparison to nontreated control group. As a result, we found 

that in the curcumin groups, there was a significant decrease in cell viability and proliferation 

compared to the control groups and there was an increase in apoptotic ratio depending on 

dose and time (p˂0,05).
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Ticks are considered as transmission vectors of several diseases in humans and animals. 

Although numbers of tick species are prevalent in different geographic regions of turkey, there 

are limited studies reporting detection of pathogenic bacteria in ticks, especially black sea 

region of the country. The aim of our study was to determine the presence of rickettsia, 

francisella and borrelia species using molecular techniques. A total of 313 ticks were collected 

from several host animals in samsun and ordu provinces of black sea region through out 2006-

2013. All ticks were screened by polymerase chain reaction (pcr) for the presence of borrelia, 

francisella and rickettsia. The primers flagellin gene (flab), membrane protein (tul4), outer 

membrane protein gene (ompa) and citrate synthesis gene (glta) were used for borrelia, 

francisella and rickettsia, respectively. The positive amplicons were sequenced by macrogen 

inc. (amsterdam, the netherlands). The consensus nucleotide sequences were compared 

with sequences present in the genbank (national center for biotechnology information, ncbi) 

using the basic local alignment search tool (blast). Our results demonstrated that borrellia and 

fransicella were not detected from the collected tick samples, while rickettsial dna was 

detected in 14 tick samples belonging to 2 ticks (hyalomma marginatum and dermacentor 

marginatus) by using the pcr targeting glta and ompa genes. The sequencing and blast 

analysis indicated that h. Marginatum infected with rickettsia aeschlimannii wheras 

dermacentor marginatus infected with rickettsai raoulti and rickettsia slovaca. To our 

knowledge, these findings are reported for the first time from coastal area of black sea region, 

turkey. The results of this study indicate that tick-borne rickettsia, including the pathogenic 

species r. Aeschlimannii, r. Raoulti, r. Slovaca, have a remarkably prevalence in black sea 

region of turkey ticks. The findings of previous and current studies suggested that ticks 

significantly contribute to the transmission of rickettsial pathogens and should be taken into 

account for the patients with tick-bites in turkey. 
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Melanoma �s a sk�n cancer w�th a melanocyte or�g�n that can occur �n any part of the body that 

conta�ns melanocytes. Wh�le melanoma �s less common than other sk�n cancers, �t causes the 

major�ty of sk�n cancer related deaths. Several gene express�on databases have shown 

�ncreased �nterferon regulatory factor 4 (IRF4) levels �n melanomas, and genome w�de 

assoc�at�on stud�es l�nked var�at�on at IRF4 locus w�th sk�n cancers �nclud�ng melanoma. A 

cand�date approach �dent�fied a member of the nuclear factor of act�vated T-cells (NFAT) 

transcr�pt�on factor fam�ly as an upstream regulator of IRF4. NFAT fam�ly was first �dent�fied �n 

T-cells as an �nduc�ble DNA-b�nd�ng factor of �nterleuk�n (IL2) and regulates the transcr�pt�on 

of many genes �nvolved �n mult�ple processes. Wh�le NFAT �s regulated v�a �ntracellular 

calc�um s�gnal�ng, stud�es showed calc�um sens�t�ve s�gnal�ng �n melanoma cells as well. The 

a�m of th�s study �s to �nvest�gate the regulatory role of NFAT on IRF4 �n melanoma cell l�nes. To 

�nh�b�t the NFAT pathway, Cyclospor�n A and FK506 were used, lead�ng to a melanoma cell 

l�ne spec�fic �ncrease �n cell death compared to a breast cancer cell l�ne. Add�t�onally, �nh�b�t�on 

of NFAT pathway resulted �n decreased IRF4 �n melanoma cell l�nes. Th�s decreased IRF4 

was cons�stent when shRNA target�ng the spec�fic NFAT member was used. On the other 

hand, NFAT overexpress�on �ncreased IRF4 �n melanoma cell l�nes. Upon these find�ngs, our 

prel�m�nary data �nd�cates a transcr�pt�onal regulat�on of IRF4 by NFAT. Increased cell death �n 

melanoma cell l�nes �nd�cates that a better understand�ng of th�s regulatory ax�s w�ll �ncrease 

our knowledge about melanoma development and progress�on, consequently may prov�de 

targeted therapy potent�al �n melanoma.
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NLRs are members of pattern recognition receptors (PRRs), which sense microorganisms via 

recognizing pathogen-associated molecular patterns (PAMPs) and danger associated 

molecular patterns (DAMPs), which in turn results in expression of inflammatory proteins to 

deal with the infection. NLRP13 is a primate specific member of the NLR family containing 

PYRIN domain and its role in inflammation and apoptosis are still unknown. To figure out which 

inflammatory pathways have an influence on the levels of NLRP13, we studied which PAMPs 

(LPS) or DAMPs (ATP) increase or decrease RNA and protein levels of NLRP13 in human 

monocytic THP-1 cells. THP-1 cells, differentiated into macrophages, were treated with 

several inflammasome inducers and NLRP13 levels were analysed. LPS and ATP were 

determined as upstream regulators of NLRP13 during inflammation. We also investigated the 

effects of NLRP13 overexpression on the secretion of cytokines and chemokines. In 

accordance with this purpose, THP-1 cells which stably express NLRP13 and control cells 

were differentiated into macrophages and treated with LPS and ATP and we observed that 

increasing NLRP13 levels result in increased secretion of TNF-α and IL-1β. Apart from 

treatments with LPS and ATP, THP-1 monocytes stably expressing NLRP13 were infected 

with Pseudomonas aeruginosa and secretion of several cytokines were analysed via ELISA 

and Cytokine Bead Array. We found that the higher levels of NLRP13 resulted in the higher 

secretion levels of TNF-α and IL-1β upon live infection with P. aeruginosa. Moreover, we 

showed that NLRP13 can form inflammasome like structures when overexpressed with 

Caspase-1 and ASC in HEK293 cells. Therefore, we can conclude that NLRP13 is a pro-

inflammatory NLR and we will proceed with our investigation of NLRP13's roles in 

inflammation regulation.
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Familial Mediterranean fever (FMF) is a recessively inherited systemic autoinflammatory 

disorder originated by mutations in the MEFV gene. The protein product of MEFV named pyrin 

(or marenostrin). Pyrin is a negative regulatory of a specific inflammatory pathway, and that 

loss of Pyrin function is responsible for the enhanced inflammation seen in the FMF patients. 

Endoplasmic reticulum (ER) stress is a very conserved pathway that provides the cell for 

regulating endoplasmic reticulum (ER) stress that is caused by the secretory requirements 

associated with environmental conditions. In this role, the ER stress has increasingly been 

revealed to have important roles in immunity and inflammation. Ten patients were included in 

the study. Five patients were examined prior to treatment and five during treatment with 

colchicine (1-2 mg/day). Total RNA was extracted from peripheral blood mononuclear cells 

(PBMCs) by Trizol Reagent and standard chloroform extraction method. cDNA was 

synthesized from 1 μg of total RNA using Transcriptor High Fidelity cDNA synthesis kit. 

Expression levels of genes (GRP78, CHOP, EDEM1) associated with endoplasmic reticulum 

stress were analyzed by RT-qPCR. Fold changes were calculated using the CT method. The 

statistical significances were estimated applying two-tailed student's t-test and analysis of 

variance (ANOVA). Results: When we compared the results of the analysis of the group using 

colchicine with the group that did not use it, we found that ER stress-related gene expression 

levels were a difference in the group not using colchicine. This demonstrates that colchicine is 

effective on ER stress in FMF patients.
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Ciliopathies are human genetic disorders characterized by a diverse set of phenotypes, 

including renal disease, retinal degeneration, polydactyly, neurocognitive deficits and obesity. 

Mutations affecting components of the centrosome and primary cilium cause ciliopathies. 

CEP290 is the most frequently mutated gene in multiple ciliopathies including Meckel-Gruber 

syndrome, Joubert syndrome and Bardet-Biedl syndrome. Previous studies identified 

CEP290 as a centrosome and centriolar satellite protein that function in primary cilium 

formation and ciliary trafficking. Centriolar satellites are an array of granules that localize 

around the centrosome. Work from our laboratory identified satellites as important regulatory 

components of the centrosome/cilium complex. Although satellite localization of CEP290 is 

known, we do not know the functional significance of this localization in centrosome/cilium-

mediated cellular processes. To address this question, we first generated a satellite-localizing 

defective mutant of CEP290 by fusing a centrosome-targeting sequence to CEP290. Next, we 

generated RPE1::p53-/-::CEP290-/- cells using the CRISPR/Cas9 approach to use this cell 

line in rescue experiments with the satellite-localization defective CEP290 mutant. We 

validated the CEP290 knockout cells by immunofluorescence and western blot analysis. In 

functional studies, we showed that RPE1::p53-/- CEP290-/- cells had significant defects in 

ciliogenesis and that the centriolar satellites in these cells all clustered around the centrosome 

in contrast to their broader distribution throughout the cytosol in wild-type cells. In future 

studies, we will use these cells to assay the contribution of satellite and centrosome-

localization of CEP290 to its functions in ciliogenesis, ciliary trafficking and satellites 

organization. The results of this study will be significant in revealing the functional significance 

of satellite localization of CEP290 and its link to ciliopathies. 
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The aim of this study was to determine whether Orosomucoid-like 3 (ORMDL3) gene exons 

have single nucleotide polymorphisms (SNPs) associated with susceptibility to adult asthma 

in an Algerian population. Three exons (exon 2, exon 3 and exon 4) of the ORMDL3 gene were 

sequenced using high-sensitivity Sanger sequencing for a number of adult asthmatics and 

controls. Sequence alignment of each exon was performed using the Multalin software 

(version 5.4.1). The sequences of exons obtained showed no differences compared to the 

reference sequence of human ORMDL3 gene. For asthmatics, the alignment of sequences 

obtained showed no difference from the control sequences. This result may suggest that the 

three exons 2, 3 and 4 of ORMDL3 gene are highly conserved regions and do not present 

potentially asthma-related polymorphisms that may affect the expression of the disease in the 

Algerian population.
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Since the definition of the structure of DNA by Watson and Crick in the 1950s, the greatest aim 

has been the discovery of many DNA markers by scientists. This discovery has become 

possible with the development of Next-Generation Sequencing (NGS) technology in recent 

years. In this work, it is mainly focused on Genotyping By Sequencing (GBS) which is one of 

sequencing techniques. Advances in next generation technologies have driven the costs of 

DNA sequencing down to the point that genotyping-by sequencing (GBS) is now feasible for 

high diversity, large genome species. This approach is simple, quick, extremely specific, 

highly reproducible, and may reach important regions of the genome that are inaccessible to 

sequence capture approaches. By using methylation-sensitive restriction enzymes, repetitive 

regions of genomes can be avoided and lower copy regions targeted with two to three fold 

higher efficiency. 
Genotyping by sequencing (GBS) is a technique to discover large numbers of single 

nucleotide polymorphisms (SNPs) within a sample pool (1). Single nucleotide polymorphisms 

(SNPs) are the most abundant variations in genomes and, therefore, constitute a powerful tool 

for mapping and marker-assisted breeding. In this approach,a large number of new SNP 

markers have been produced. Newly developed SNP markers provide a great contribution to 

the identification of plant population structure, the combination of phenotypic data from 

populations with genomic information and the investigation of the genetic control 

substructure. Recently, this method has been successful in studies of important plant varieties 

such as corn, barley, zucchini, peas, potatoes and tomatoes. By means of these studies, 

enough reference information is obtained for GBS studies which have been successfully used 

in plant genome. However, the greatest barrier to its broader use is the challenge of data 

analysis. Decreasing these difficulties by bioinformatics tools and using approaches like GBS, 

producing superior diversities in lots of plant species will be useful for both future works and 

society.
Keywords: Next generation sequencing (NGS), Genotyping by sequencing (GBS), Single nucleotide 

polymorphisms (SNP)
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C�rcad�an clock �s an �nternal t�me-keep�ng system wh�ch generates rhythms �n behav�or, 

phys�ology and gene express�on w�th 24h per�od�c�ty. Both an�mal models and ep�dem�olog�c 

stud�es suggest that d�srupt�on of the clock plays a prom�nent role �n many d�seases such as 

cancer, premature ag�ng, or metabol�c syndrome. In part�cular, �t �s shown that the clock �s 

effect�ve �n the Endoplasm�c Ret�culum (ER) Stress-related metabol�c syndrome. Genet�c 

d�srupt�on of the clock results �n rap�d ag�ng w�th concom�tant accumulat�on of React�ve 

Oxygen Spec�es (ROS) �n mouse t�ssues. It �s not known how the c�rcad�an clock affects 

ox�dat�ve stress-dependent ER-stress control. Therefore, th�s study a�med to �nvest�gate how 

c�rcad�an clock regulates the relat�onsh�p between ER stress and ox�dat�ve stress at the 

molecular level.  MDAMB231, wh�ch �s an �nvas�ve breast cancer ep�thel�al cell l�ne, and �ts 

knockout subclones were used �n th�s study. Clock, Bmal1, and Cryptochrome genes were 

d�srupted us�ng CRISPR techn�que. ER-stress response was tested by us�ng ER and 

ox�dat�ve stress �nduc�ng agents �n w�ld type and clock mutant cells. ER stress markers such 

as spl�ced (s)XBP1, pIRE1-a, B�P and apoptos�s marker cleaved PARP were detected by 

us�ng western blot. Core clock genes, Rev-erbα and Rorα, sXbp1 and Rtcb express�on were 

also analysed by sem�-RT-qPCR to find out the�r response to ER- or ROS-�nduced stresses. 

Add�t�onally, we analyzed how RNA l�gase gene, Rtcb, for spl�ced Xbp1 �s modulated by stress 

response and c�rcad�an clock. Th�s study reveals the relat�onsh�p c�rcad�an modulat�on of ER-

stress response �nduced by ROS.

Keywords: Circadian clock, Endoplasmic Reticulum (ER) stress, Reactive Oxygen Species (ROS), 
oxidative stress
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Cryptochrome (dCRY) is the sole photoreceptor for circadian clock resetting in Drosophila. 

Light-induced dCRY starts a signaling cascade ending in the rapid removal of TIM and PER 

proteins from an oscillatory core clock. In the core clock, CLOCK and CYCLE proteins 

transactivate TIM and PER expression, which later inhibits CLOCK/CYCLE activity in order to 

generate an oscillatory expression pattern in genes which are under the control of 

CLOCK/CYCLE complex. Light activates dCRY by relaxing its C-terminus, which is bended 

over the FAD binding region under dark condition. TIM, JET and BRWD3 bind to dCRY to form 

the photoreceptor complex after light opens C-terminus of dCRY. In this photoreceptor; JET 

and BRWD3 ubiquitylate TIM and dCRY for degradation, respectively. Degradation of dCRY 

ensures that the photoreceptor is removed to prevent a continuous resetting. The degradation 

of TIM also leads to PER degradation which resets the circadian clock by releasing the 

inhibition of CLOCK/CYCLE activity. We aimed to discover the binding/interaction sites of JET 

and TIM on dCRY protein. Point or deletion mutations generally prevents proper folding of 

dCRY on its light sensitive co-factor FAD, therefore we used partial trypsinization to detect 

probable interaction sites of dCRY for JET and TIM, under dark and light conditions. JET and 

TIM block certain trypsin attack sites via attaching its docking site on light induced dCRY. 

Conserved fragments were detected by immunoblot and SDS-PAGE/protein staining 

techniques. With the guidance of these data, we have mapped approximate light-dependent 

binding sites of JET and TIM on dCRY.

Keywords: Circadian Clock, Drosophila Cryptochrome, Conformational Change, Protein-Protein 

Interactions, Partial Trypsinization
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CONGRESS VENUE

Congress will be held in Boğaziçi University South Campus Albert Long Hall. You can examine the 
sketch below to reach there from South Campus entrance.

Transportation to Boğaziçi University, South Campus:

From Istanbul Ataturk Airport:
Private Taxi
You can take a taxi outside of the Arrivals Hall. An average trip takes 30-40 minutes and can cost 
approximately 70 TL, depending on traffic density the cost can rise by 5-10 TL.
Subway
You can take subway M1 to the direction of Yenikapı, get off at Yenikapı Station. Then, you can take 
M2 to the direction of Hacıosman and get off at Levent Station. Finally, you can take M6 to the 
direction of Boğaziçi Universitesi and get off at the terminal station. This trip takes almost an hour 
and costs 12 TL if you have Istanbul Card. You can obtain Istanbul Card from vending machines at 
every station in exchange for 6 TL.

Transportation to Kilyos;
You can take 59 RK numbered bus from South Campus to the Saritepe (Kilyos) Campus which is 
the terminal station. However, Istanbul Card is required.
Other than autobus, there will be shuttles to Kilyos Campus from Güney Campus at below-
mentioned times.

Shuttle Schedule
To arrive Bogazici University- Guney Campus;
From Kabataş: 43R
From Beşiktaş: 43R, 559C
From Taksim: 559C
From Mecidiyekoy: 59R
From Sariyer / Haciosman: 59RS
From Levent : 59R, 59RS numbered buses can be taken.

Note: For departure times you can download “Trafi” app from both Google Play Store and App 
Store.

Besides, by using subway you can come to Bogazici University. First, from any station at M2 
subway line one should come to Levent station then transfer to M6 Levent-Bogazici University 
subway line and get off at terminal station.

Istanbul European Side Subway Map:
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