
 



 
 

 
 

 

 

 

 

 

 

 

 

 
COORDINATOR OF CONGRESS 

 
Assoc. Prof. Dr. Serdar DURDAĞI 

Department of Biophysics 
School of Medicine, Bahçeşehir University 

Istanbul, Turkey 
 

SCIENTIFIC ORGANIZATION COMMITTEE 
Prof. Dr. Canan ATILGAN 

Prof. Ozlem Tastan BISHOP 
Prof. Dr. Henry J DUFF 
Prof. Dr. Yavuz ERGUN 
Prof. Dr. Burak ERMAN 

Prof. Dr. Thomas MAVROMOUSTAKOS 
Prof. Dr. Sergei NOSKOV 

Prof. Dr. Manthos G. PAPADOPOULOS 
Prof. Dr. Philip SEEMAN 

Prof. Dr. Claudiu SUPRAN  
Prof. Dr. Aykut UREN 

Prof. Dr. Esin Aki-YALCIN 
Prof. Dr. Ismail YALCIN 

Assoc. Prof. Dr. Gulay BULUT 
Assoc. Prof. Dr. Serdar DURDAGI 

Assoc. Prof. Dr. Elif OZKIRIMLI 
Assoc. Prof. Dr. Cenk SESAL  
Assist. Prof. Dr. Umit AKBEY 

Assist. Prof. Dr. Abdulilah ECE 
Assist. Prof. Dr. Mustafa GUZEL 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Dear Colleagues, 
 
It is my pleasure and honor to host the “4th International Bahçeşehir University (BAU) Drug Design Congress” at the 
BAU, School of Medicine, in Istanbul. It will bring together renowned industrial and academic experts to further 
discuss the recent developments and advances in the drug design field. 
 
The main theme of the BAU-Drug Design 2016 Congress will be “Recent Developments in Structure- and Ligand-based 
Drug Design Methodologies,” which will cover a wide range of critically important topics such as: 
 

 Novel Applications in Cancer Therapy 

 Synthesis of small organic molecules 

 From Bench to Clinical Applications 

 Drug Targets 

 Rare Diseases 

 Peptide Synthesis 

 Drug/Membrane Interactions 

 Potential Drug Carrier Systems 

 Design and applications of Bio-Probes in diagnosis, cell recognition and monitoring 

 Gene Network Analysis 

 Experimental techniques for Drug-Protein interactions 

 Molecular Simulations   

 NMR-Supported Structural Biology of Drug Targets 

 Stem Cells 

 Molecular Modeling 

 Molecular Docking and Molecular Dynamics (MD) Simulations 

 De Novo Drug Design 

 Analysis of Protein/Protein and Drug/Protein Interactions 

 High Throughput Screening Methods 

 Pharmacophore Modeling 

 Structural Bioinformatics 

 Fragment-based Design 

 ADME/Tox 

 Protein Flexibility and Dynamics 

 High Performance Computing 

 Virtual Screening of Large number of small molecules 

 
The congress aims to serve as a platform for interaction among leading experimental and computational scientists 
from academia and industry to discuss the latest developments in methodology, application and approaches in the 
drug design field and to accelerate scientific discovery as well as reflect the key goals of the strategic priorities of the 
university: Integration, inter-disciplinary research on basic health sciences. 
 
I look forward to welcoming the participants to this exciting congress in the magical city of Istanbul in October 2016. 
 
Sincerely Yours, 
 
Assoc. Prof. Dr. Serdar DURDAGI  
Chairman of the Congress 
 
 
 
 



 
 



 
IS-1 Development of Targeted Therapies for Ewing Sarcoma 

 

Aykut Üren, M.D. 

Georgetown University Medical Center 

 

Ewing sarcoma (ES) is an aggressive bone and soft tissue malignancy that affect predominantly children and 

adolescents with a high propensity to metastasize and poor prognosis. CD99 is a transmembrane cell surface protein 

that is highly expressed on ES cells, and routinely used as a histological diagnostic marker. We screened a set of 2,607 

compounds for their binding to recombinant CD99 protein and subsequent selective inhibition of ES cells growth. We 

identified two structurally similar FDA-approved nucleoside analogues, clofarabine and cladribine that selectively 

inhibited the growth of ES cells in a panel of 14 ES vs. 28 non-ES cell lines. Both drugs inhibited CD99 dimerization and 

its interaction with downstream signaling components cyclophilin A and PKA-RIIα as well as led to reduced ROCK2 

protein expression and migration in ES cells. A membrane-impermeable analog of clofarabine showed similar 

cytotoxicity in ES cells, suggesting that it can function through inhibiting CD99 alone without any effect on DNA 

metabolism. While both drugs drastically inhibited anchorage-independent of growth of ES cells, clofarabine was 

more effective in growth inhibition of ES xenografts. Finally, the screening of a set of chemotherapy drugs revealed a 

synergy for the combination of anti-CD99 drugs and dasatinib in ES cells, which may translate into increased survival 

and reduced toxicity. Overall, our findings suggest that clofarabine is a good candidate for early phase clinical trials in 

children with ES.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
IS-2 Impact of Nanobiotechnology on the Future of Medicine (Nanomedicine): The Road toward Precision Medicine  
Can Nanobiotechnology Shorten the Time to Drug Discovery and Drug Development? 
 
Shaker A. Mousa, PhD, MBA, FACC, FACB 
Professor, Vice Provost, Executive Vice President, and Chairman 
The Pharmaceutical research Institute, ACPHS, Albany, NY USA 
 
Over the past few years, evidence from the scientific and medical communities has demonstrated that 
nanotechnology and nanomedicine have tremendous potential to profoundly impact numerous aspects of cancer and 
other disorders in term of early diagnosis and targeted therapy. The utilization of nanotechnology for the 
development of new nano-carrier systems has the potential to offer improved chemotherapeutic delivery through 
increased solubility and sustained retention. One of the major advantages of this cutting edge technology is its unique 
multifunctional characteristics. Targeted delivery of drug incorporated nanoparticles, through conjugation of tumor-
specific cell surface markers, such as tumor-specific antibodies or ligands, which can enhance the efficacy of the 
anticancer drug and reduce the side effects. Additionally, multifunctional characteristics of the nano-carrier system 
would allow for simultaneous imaging of tumor mass, targeted drug delivery and monitoring (Theranostics). A 
summary of recent progress in nanotechnology as it relates specifically to nanoparticles and anticancer drug delivery 
will be reviewed. Nano Nutraceuticals using combination of various natural products provide a great potential in 
diseases prevention. Additionally, various Nanomedicine approaches for the detection and treatment of various types 
of organ specific delivery, vascular targeting, and vaccine will be briefly discussed.  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IS-3 Reinventing Photodynamic Therapy: Chemical Generation of Singlet Oxygen Inside the Cancer Cells 
Engin Umut Akkayaa,b 

aDepartment of Chemistry, Bilkent University, 06800 Ankara, Turkey.  bUNAM-National Nanotechnology Research 
Center Bilkent University, 06800 Ankara, Turkey. 

E-mail:eua@fen.bilkent.edu.tr 
 
Photodynamic therapy is based on the photosensitized generation of singlet oxygen inside tumors.  However, the 
light used for excitation, even at optimal wavelengths, cannot penetrate through mammalian tissues more than a few 
millimeters.  In addition, oxygen concentrations inside solid tumors are often severely hypoxic.   These issues limited 
broader applicability of PDT as a therapeutic modality for cancers.  While there are various strategies under 
investigation for alternative excitation procedures of the photosensitizers (chemiluminescence), direct chemical 
generation of singlet oxygen is a more viable strategy considering issues with hypoxia.  One potential problem is the 
fact that singlet oxygen generation becomes a stoichiometric process.  Thus, the amount of the chemical source 
delivered becomes important.  Our recent work with chemical singlet oxygen sources in cell cultures1,2 showed 
promising results. The latest results and future directions in this line of research will be discussed. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  HeLa cells exposed to singlet oxygen generated by thermal endoperoxide cycloreversion. Left: Labeling with 
apoptosis marker Annexin V. Right: Imaging with green fluorescent ROS sensor. 
References: 
1 Turan, I. S.; Yildiz, D.; Turksoy, A.; Gunaydin, G.; Akkaya, E. U. Angew. Chem. Int. Ed. 2016, 55, 2875-2878. 
2 Kolemen, S.; Ozdemir, T.; Lee, D. Kim, G. M.; Karatas, T.; Yoon, J.; Akkaya, E.U. Angew. Chem. Int. Ed. 2016, 55, 3606-
3610.  
Keywords: Photodynamic Therapy, Cancer, Hypoxia, Singlet Oxygen, Photosensitization 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 



IS-4 Sphingolipid Metabolism and Signaling in the Regulation of Drug Resistance in Chronic Myeloid Leukemia  
 
Prof. Dr. Yusuf BARAN1,2 

1. Izmir Institute of Technology, Faculty of Science, Department of Molecular Biology and Genetics, İzmir, Turkey 

2. Abdullah Gul University, Faculty of Life and Natural Sciences, Department of Molecular Biology & Genetics, 

Kayseri, Turkey 

 

Cellular resistance mechanisms developed by cancer cells and tissues in the beginning or proceeding times to applied 

anticancer agents is a significant problem preventing succesfull therapy. Trysine Kinase Inhibitors (TKIs) are very 

effective drugs used for the treatment of chronic myeloid leukemia (CML). TKIs bind to the amino acids of the BCR-

ABL tyrosine kinase ATP-binding site and stabilize the non-ATP-binding form of BCR-ABL, thereby preventing 

phosphorylation of its substrates. Although imatinib has high rates of hematologic and cytogenetic response, after 

exposure of drug, resistance to TKIs has been recognized as a major problem. Various cellular mechanisms may be 

involved in the nature of cellular resistance. Increased amount of BCR/ABL, alteration in BCR/ABL structure, inhibition 

of apoptotic mechanisms, decreased imatinib uptake and increased detoxification are well-known mechanisms of 

resistance.  

Aberrant ceramide metabolism is another one of these inherent or acquired mechanisms that contribute to cellular 

drug resistance. Stress increases de novo ceramide synthesis by Ceramide Synthase gene family or activate 

sphingomyelinases and ceramidase and elevate levels of ceramide leading to apoptosis. Many other stimuli, 

particularly growth and survival factors, convert apoptotic ceramide to antiapoptotic sphingosine-1-phosphate and 

glucosyleceramide (GlcCer) by Sphingosine Kinase-1 and glucosyle ceramide synthase (GCS). 

In this talk, the roles and mechanisms of action of ceramide metabolism, besides all other possible resistance 

mechanisms, in the regulation of TKIs-induced cell death and resistance in sensitive and imatinib resistant cell lines 

and CML patient samples will be reviewed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



IS-5 Pathway based Approcahes for developing individualized treatment strategies in Cancer 
 
Uğur Sezerman 
 
 
With advancements in omics technologies it became possible to investigate the individualized disease development 
mechanisms in complex diseases. In htis talk I will summarize pthways based approcahes we developed to study the 
individual disease ateilology in Cancer patients to identify affected pathways and possible treatment strategies 
based on pathways information. I will conclude the talk with real life examples from Glioblastoma and breast cancer 
patients. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 



IS-6 Identification and validation of novel targets overcoming drug resistance in HER2-overexpressing breast 
cancer  
 
Assistant Prof. Dr. Özgür Şahin  
 
Bilkent University  
 
Molecular Biology and Genetics  

Breast cancer is one of the most common cancers with >1,300,000 cases and 450,000 deaths each year worldwide. 
Drug resistance is one of the major problems encountered during the treatment of cancer patients, and it is 
significantly reducing the efficacy of applied therapies leading to death of patients. Cancer cells commonly develop 
resistance against all kinds of anti-cancer agents such as chemotherapeutic drugs or targeted therapy agents (small 
molecule drugs, therapeutic antibodies, etc.). In this respect, systems level approaches combined with cancer cell 
biology provide new avenues for targeting protein networks in an efficient way which may lead to blockage of by-
pass mechanisms and metastatic spread of the cells. In my talk, I will present how we develop drug resistant models 
in HER2-overexpressing breast cancer, identify altered genes using Next Generation Sequencing, perform loss-of-
function screens and elucidate the mechanisms of resistance for HER2-targeting agents. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



IS-7 Global Dynamics in Protein Allostery  

 Türkan Haliloğlu 

Proteins are of highly dynamic nature with a complex interrelation between structural dynamics and their binding 
behavior. They fluctuate to interact with other molecules in a dynamic infrastructure adopted to their functionality. 
Collective/global modes of motion describe excursions on the energy landscape and provides a means to explore 
allosteric interactions that effect the binding behavior.  Here I will present exemplary case studies where 
methodological twists based on molecular simulations and elastic network models could reveal mechanistic details 
for the understanding of intrinsic dynamics from modulating and designing of oligomeric states to disease related 
mutations. This likely to open new ways for design, discovery and therapeutics in proteins. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IS-8 Modeling KRas oncogenic protein and its dimerization 

Özlem Keskin 
 
Ras proteins recruit and activate effectors, including Raf, that transmit receptor-initiated signals. Mono- meric Ras 
can bind Raf; however, activation of Raf requires its dimerization. It has been suspected that dimeric Ras may 
promote dimerization and activation of Raf. Here, we show that the GTP- bound catalytic domain of K-Ras4B, a 
highly oncogenic splice variant of the K-Ras isoform, forms stable homodimers. We observe two major dimer 
interfaces. The first, highly populated b-sheet dimer interface is at the Switch I and effector binding regions, 
overlapping the binding surfaces of Raf, PI3K, RalGDS, and additional effectors. This interface has to be inhibitory to 
such effectors. The second, helical interface also overlaps the binding sites of some effectors. This interface may 
promote activation of Raf. Our data reveal how Ras self- association can regulate effector binding and activity, and 
suggest that disruption of the helical dimer interface by drugs may abate Raf signaling in cancer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IS-9 BIOMATERIAL BASED OPTICAL DEVICES FOR PHOTOMEDICINE –  
SEDAT NİZAMOĞLU 

The depth of light penetration in tissue is still the fundamental limitation for all of the photomedical techniques. 
When penetrating through tissue from an external light source, light is quickly attenuated by scattering and 
absorption. Light delivery into the body of a patient or an animal is currently achieved via fiber-optic catheters or 
lens-based endoscopes that are made of materials such as glass or plastic, which are readily available, but generally 
not biocompatible. Such devices can only be used for bringing a light source close to the target tissue in the body 
and they must be removed from the body soon after use. Therefore, delivering the light further into the tissue has 
remained a challenge. 
 
In this talk, I will present a new class of biomaterial-based optical devices for light-based therapy, surgery and 
diagnosis. I will discuss bioabsorbable optical waveguides for wound closure and biological single-cell lasers via 
intracellular dyes.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IS-10 Quantum and Classical Approaches to Structure, Dynamics and Interactions of human Dopamine D2 
Receptor  
 
Ramin Ekhteiari Salmasa,b, Yusuf Serhat Isa, Serdar Durdagib, Matthias Steinc, Philip Seemand, Mine Yurtsever  
 
a Department of Chemistry, Istanbul Technical University, Istanbul, Turkey; b Department of Biophysics, School of 
Medicine, Bahcesehir University, Istanbul, Turkey; c Molecular Simulations and Design Group, Max-Planck Institute , 
Magdeburg, Germany; d Departments of Pharmacology and Psychiatry, University of Toronto, Canada  
 
E-mail: mine@itu.edu.tr  
 
Background: Dopamine D2 receptor (D2R) belongs to the G-protein-coupled receptor (GPCR) family which are 
targets of more than 30% of the marketed drugs and they play a pivotal role in nervous systems. Its dysfunction 
leads to several neurodegenerative diseases such as schizophrenia, Parkinson’s disease and drug addiction. 
Discovering potent and highly selective anti-psychotic drugs with lessened/no side effects is still a big challenge for 
the researchers in the field of computer-aided drug design and require a reliable model structure since the crystal 
structure of the D2R was not solved yet.  
 
Methods: Homology modeling, docking, classical molecular dynamics (MD) simulations and density functional 
theory (DFT) methods were used to investigate the unknown structure, dynamics and drug interactions of the 
dopamine D2 receptor.  
 
Results: We modeled the 3D structure of the D2R based on the active and inactive states of β2 adrenergic receptor 
(β2AR)1 and also based on the crystal structure of dopamine D3 receptor2. The interaction of the modeled D2R 
with well known atypical and typical anti-psychotic drugs and the inhibition mechanisms of drugs at the catalytic 
domain were studied via atomistic molecular dynamic (MD) simulations. Their binding affinities and biological 
behaviors in the active site were elucidated. The key amino acids, which contributed to the regular activation of the 
D2R, were investigated by means of Normal Mode Analysis (NMA)3. The high and low affinity states of the D2 
receptor models generated were then used as drug-binding targets to investigate binding interactions of dopamine 
and apomorphine. The calculated Gibbs Free energies of binding were compared with the experimental dissociation 
constants4.The interactions of atypical anti-psychotic drugs (i.e., risperidone, aripiprazole, ziprasidone, clozapine, 
olanzapine and quetiapine) mostly used in treatment of mental illnesses with the amino acids at the binding cavity 
of D2R were also studied using density functional theory (DFT) method at M06-2x/6-31G(d,p) level of the theory5. 
The initial geometries of the drug-amino acid complexes were the MD poses which retrieved from previous MD studies1 

equilibrated at biological temperature in the implicit water medium and then subjected to single point DFT 
calculations in the water using IEFPCM solvent model.  
 
Conclusions: The predicted D2R models were validated using different methods. The structural differences between 
the active and inactive forms of the model D2R especially on the TM5 and TM6 sites were clearly indicated. The 
protein interactions and the binding efficiencies of targeted drugs were compared quantitatively. We observed that 
class-I and class-II forms of atypical and typical D2R antagonists ( Figure 1.a) follow different pathways in the 
inhibition mechanism. By superimposition, we were able to show distinct deviations between predicted active and 
inactive models of D2R monomer and also dimer at the TM6 site. This domain in the active form moved outward 
from that in the inactive state in both the monomer and dimer conformers.  
Keywords: Dopamine D2 receptor, QM, , DFT, MD 
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Figure 1: a) 2D structures of marketed anti-psychotic drugs (Hydrogen atoms are not shown for clarity).  
b) A docking pose of ziprasidone at the D2R active model. Binding interactions of ECL2 residues (Ile184 and Asn186) 
and Ser193 (TM5), Asp114 (TM3) are shown. Dashed lines indicate the salt bridge and H-bond interactions1.  
References:  
1. Salmas RE, Yurtsever M, Stein M, Durdagi S: Modeling and protein engineering studies of active and inactive 
states of human dopamine D2 receptor (D2R) and investigation of drug/receptor interactions. (2015) Mol Divers; 
19(2):321-332.  

2. Salmas RE, Yurtsever M, Durdagi S: Atomistic Molecular Dynamics Simulations of Typical and Atypical Anti-
psychotic Drugs at the Dopamine D2 Receptor (D2R) Elucidates Their Inhibition Mechanism. ( 2016) Journal of  

Biomolecular Structure & Dynamics; http://dx.doi.org/10.1080/07391102.2016.1159986.  

3. Salmas RE, Stein M, Yurtsever M, Seeman P, Mestanoglu M, Erol I, Durdagi S: The Signaling Pathway of Dopamine 
D2 Receptor (D2R) Activation Using Normal Mode Analysis (NMA) and the Construction of Universal 
Pharmacophore Models for D2R Inhibitors. (2016) Journal of Biomolecular Structure & Dynamics; 
http://dx.doi.org/10.1080/07391102.2016.1206487.  

4. Durdagi S, Salmas RE, Stein M, Yurtsever M, Seeman P: Binding Interactions of Dopamine and Apomorphine in 
D2High and D2Low States of human Dopamine D2 Receptor (D2R) using Computational and Experimental 
Techniques. (2016) ACS Chem. Neurosci.; 7( 2): 185–195.  

5. Salmas RE, Is YS, Durdagi S, Stein M, Yurtsever M: A DFT Study on the Interactions of Anti-psychotic Drugs with 
Dopamine D2 Receptor (D2R) in Catalytic Domain. (2016) in preparation.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 



IS-12 Biotechnological Drugs and Biosimiliars in Turkey and in the World 

Prof. Dr. Alper B. Iskit 

University of Hacettepe, Faculty of Medicine, Department of Pharmacology, 06100 Sihhiye, Ankara 

e-mail: alperi@hacettepe.edu.tr 

Biotechnological methods enable the development of novel biological medicinal products for many highly serious 

diseases and make it possible to create solutions for growing healthcare needs of the population. 

Biologics or “large molecules” differ from chemical drugs or “small molecules” with respect to their manufacturing 

processes, size and complexity as well as origin, composition and nature. A biosimilar product is a biological product 

that has been developed to be substantially similar to an existing biological medicinal product (the "reference, 

original product"). After the expiration of patent and data protection periods of the reference biologic products, 

biosimilar products should be placed on the market. Biosimilars are not the same as generics (copies of chemical 

medicines), which have less complex chemical structures and which are considered to be the same as their 

reference products.  

Unlike generic small molecule drugs, biosimilars are highly similar to the original medicine but not equivalent, 

therefore, the traditional generic drug pathway process is not appropriate for the development, regulatory 

assessment, licensing, prescribing and dispensing of such a biosimilar product. The regulatory pathways for 

biosimilars are stil evolving around the world with the U.S. and the European Union taking leading roles. 

International and national organizations have published numerous guidelines for biosimilars in recent years, which 

are continually updated. Principally biosimilars should be analytically compared with the reference product to 

identify and justify the differences, and the product's safety and efficacy must be supported with clinical trials, 

including immunogenicity studies as high potential of immunogenicity is a major problem associated with these 

drugs.  

Because a biosimilar product is not the same as the reference product, it is important to ensure that adverse events 

are regularly and accurately monitored. To ensure definitive identification of a suspect product, biological products 

should be clearly identifiable on the Adverse Event Report, with brand name and batch number information. For 

biosimiliars some additional pharmacovigilance and extra “Risk Management Plan” should be requested and 

extrapolation to other indications should be considered on a product-by-product basis for indications. Patients must 

get the specific product which their physicians prescribed to them. The interchangeability or substitution (at 

pharmacy) of biosimilars will also be discussed in future as there are different approaches in Europe and the US.  

Turkish Ministry of Health has a guideline regarding biosimilars. This guideline is not product-specific and covers all 

biosimilar products. According to the Decision of the Council of Ministers about State Aids in Investments; 

Investments above 20 million TL for biotechnological products (including biosimilars), oncology drugs and blood 

products are considered as priority investment areas. Scientific and Research Institution of Turkey (TÜBİTAK) has 



issued a project call with the support of Ministry of Health, for “development and production of biosimilars in 

Turkey”. 

In conclusion, biosimilars provide an important treatment option for patients and healthcare policy makers. 

Treatment decisions involving biosimilars should be centered on not the product's price, but the best health 

outcomes for individual patients. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IS-13 Targeted Surfaces for Cell Imaging and Sensing 
 
Suna Timur 
 
Ege University, Faculty of Science, Biochemistry Department, 35100, Bornova/Izmir 
 
suna.timur@ege.edu.tr 
 
 
The generation and fabrication of nanoscopic structures are of critical technological importance for future 
implementations in areas such as nanodevices and nanotechnology, bio-sensing, bio-imaging, cancer targeting, and 
drug delivery. On the other hand, theranostic treatment is one of the most promising methods in cancer research, 
which simultaneously allows treating and the real-time monitoring of cancer. In order to obtain effective results for 
the treatment of cancer, appropriate drug dose and targeting in the desired region is very important as well as early 
diagnosis. Photodynamic therapy (PDT), considered as a promising and minimally-invasive treatment strategy, 
involves the participation of harmless visible light, photosensitizer, and tissue oxygen. Working principle of PDT is to 
produce singlet oxygen radicals from tissue oxygen that cause damage of cell membrane structures, microvascular 
ischaemia, and tissue apoptosis.  This presentation involves use of niosomes for encapsulation of gadolinium 
nanoparticle (GdNp) and protoporphyrin IX (PpIX) for pasive targeting to A549 and HeLa cells lines as well as Dual-
/multi-modal imaging systems (fluorescence image and MR image) and PDT/Radiotherapy combined treatments. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IS-14 Allosteric Drug Design 
Burak Erman 
Chemical and Biological Engineering, Koc University, Istanbul 
 
Action at one site of a protein is transmitted to another site at which the protein performs its activity by allosteric 
communication. The basic problem of allosteric drug design is to identify residues that participate in allosteric 
communication and control and modify the function of the protein by designing a drug molecule that interferes 
with this communication. Allosteric communication first requires the identification of two sites, the effector site, 
i.e., the site that is acted upon, and the regulatory site where protein's activity is regulated.  Although more than 
1000 allosteric sites are known many more need to be characterized. The second aspect of allosteric drug design is 
to find the proper ligand, which is already well studied by drug designers. However, how this ligand will affect the 
allosteric communication is still an open problem. Allosteric communication primarily rests on the amount of 
entropy transfer between given sites of a protein. Quantifying entropy transfer is a novel concept recently 
introduced by Schreiber (Schreiber T. Measuring information transfer. Phys Rev Lett. 2000;85(2):461-4.) and it goes 
one step beyond evaluating entropy changes in a system upon ligand binding. In this talk, we discuss the 
fundamentals of entropy transfer in proteins and give examples of entropy sinks and entropy sources in a protein 
that control the process of allosteric communication. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



IS-15 Spatiotemporal Intracellular Near-Infrared Fluorescent Carbon Nanotube Nanosensors 
 
Fatih Sen 

 

 

Sen Research Group, Department of Biochemistry, Dumlupinar University 

 
E-mail: fatih.sen@dpu.edu.tr 
 
Nitric oxide (NO) is integral to the vascular system as a vasodilator, the nervous system as a neurotransmitter and 
the immune system as a defensive agent,1,2 but it also plays an integral role in pathology, specifically for 
inflammatory diseases, vascular diseases, diabetes, and cancer.3−6 Currently, NO detection in tissues is limited to 
assays developed to detect downstream products of NO. However, these assays fail to elucidate the implications 
of fluctuating intracellular NO levels. Single-walled carbon nanotubes are particularly attractive for biomedical 
applications, because they exhibit a fluorescent signal in a spectral region where there is minimal interference 
from biological media. Although single-walled carbon nanotubes have been used as highly sensitive detectors for 
various compounds, their use as in vivo biomarkers requires the simultaneous optimization of various 
parameters, including biocompatibility, molecular recognition, high fluorescence quantum efficiency and signal 
transduction. Many techniques have been developed to quantify nitric oxide levels in biological settings 7−12 but 
have not been studied for their ability to do spatiotemporal sensing at the subcell length scale. For this purpose, 
addressed herein, we were able to achieve intracellular spatial and temporal NO resolution by the help of single-
walled carbon nanotubes. In addition to concentration, we show that location and frequency of NO signals can now 
be detected and may play a major role in intra- and extracellular communication (Figure 1). 
 

Results: 

 

 

 



Figure 1. Experimental setup for the detection of intracellular NO. (A) The fluorescence setup with an A375 

melanoma cell of interest located on a Petri dish, a 632 nm excitation source, and a nIR sensor array.  
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(C) A cartoon of a DNA(AT)15-wrapped SWCNT capable of detecting NO. (D) Chemical pathway for the 

penetration and decomposition of JS-K, resulting in increased NO concentrations in the endosome. (E) 

Absorbance spectra for four SWCNT chiralities. (F) Chemical pathway for the binding of VEGF-A to VEGF 

receptors on HUVEC cells, causing a release of NO from eNOS bound to the cell membrane. 
 

 

Keywords: Single-walled carbon nanotube, nitric oxide, sensor, photoluminescence 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IS-16 What is Therapeutic Drug  Level and Monitoring (TDM)? 

Tuncel Özden 

Some  publicatons and presentations dealing with “Clinical Application of Pharmacogenetics”  show that the response 

rates of patients to a major drug  is too low.  For example for Alzheimer’s area efficacay rate is 30% and oncology 

25%.  These ratings are given by a lot of scientists, as well as in a publication of FDA in 2013. 

The different effect of the  same drug in different patients is caused by Pharmacokinetic and Pharmacodynamic 

factors. The different effect is more important for the drugs used for a long time i.e. repeated dose, meaning the 

concentration of the drug is at the steady state plasma concentrations. The danger is “Adverse Drug Reactions(ADR’s)” 

and this reaction  is the 5th leading cause of death in USA. 

Therapeutic Drug Level is the level for a drug where the plasma  concentration is between effective dose and toxic 

dose. Therapeutic Drug Monitoring (TDM) is the use of drug concentration measurements in body fluids as an aid to 

the management of drug therapy for the cure of disease. It is made for the elimination of side effects and toxicity of 

the drug with narrow therapeutic index as well as to a suitable effect. TDM allows the clinician to adjust the dose of 

the drug according to the characteristics of the patient. 

The guidelines used for TDM in psychiatry is given in the presentation and the list of the drugs for which TDM is useful.  

The list of the molecules that TDM is realised in Uskudar University , Centre of  Clinical Pharmacogenetics is also 

given in this presentation. 

Chemical Chaos in Analysis of Synthetic Cannabinoids 

Synthetic cannabinoids are refered to as substances with structural features which allow binding to one of the known 

cannabinoid receptors. The chemical classification of the synthetic cannabinoid is given in the presentation.  

USA Congress acted to pass federal standards scheduling the most popular synthetic drugs in use at the time. In July 

2012 president Barack Obama signed into law of the Food and Drug Administration Safety and Innovation, which bans 

over 25 specific synthetic cannabinoids and cathinones. In the second quarter of 2012, JWH-018, JWH-073, JWH-250 

and  JWH-081 appeared to have largely dissappeared in street products. The net effect of passing this law was 

distributers accelarating the development of new classes of drugs, specifically the 2,2,3,3-thetramethyl-

cyclopropylindoles, XLR-11 and UR-144. If we look to the Turkish street market in 2013 still JWH-018 and JWH-073 

are the mostly seen syhntetic cannabinoids in Turkey. 

Starting from the 3rd quarter of 2015 a lot of new synthetic cannabinoids were put in internet market. AB-Chminaca 

and ADB-Chminaca were the largest findings in USA. 

Uskudar University, Centre of Advanced Toxiological Analysis started to realize the chemical analysis and 

determination of 11 synthetic cannabinoids in 2015. After the marketing of  the new compounds in internet, the 

centre  started to work to test 25 illicit drugs in urine. It really takes a lot of time to get the standards of the drugs and 

also the standards of their major metabolites since it can only be possible to see the metabolites in urine. 



While the laboratory was waiting to get the standards and start working to find a suitable in-house method and the 

method validation in 2016, 11 new synthetic cannabinoids are put in the market in USA. 

There is really a chaos in the determination of synthetic cannabinoids in body fluids. The laboratories almost can not 

find the 25% of the cannabinoids in positive samples. Secondly it is not easy to know which illicit drugs are banned in 

our country because the list is changing everyday. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



IS-17 The importance of Urine Drug Tests  analysis  in Neuropsychiatry 
         
UĞUR ATİK 

 
In clinical practice  urine  drug testing also has become widely popular tool in all countries psychiatrist and 
neuropsychiatry society.  Because it   deters illegal drugs usage and same time  help especially  to diagnose , 
treatment and  therapy of psychiatric patients . The urine usually screens  for  drugs such as;  alcohol, 
amphetamines, benzodiazepines, marijuana, cocaine, PCP ( Phencyclidine), opiates,  barbiturates, methadone, 
tricyclic antidepressants, ecstasy, and oxycodone. Drug detection time is also important for determining the 
presence or absence of most drugs. Urine is generally “the best”  one (1-3 days).There are  different  types of urine 
drug screens; A quick at-home test- immunoassay and  the  gold standard  is the use of either gas 
chromatography/mass spectroscopy  GC/MS-MS or LC/MS-MS.  We have to  think about all of the possible sources 
of error in our labs.   Because there are so many products available  which to eliminate of drugs from the urine, or  
modify the urine so that certain substances are not detected what we called “adulteration” . 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IS-18 Personalized Medicine, Drug Relations of Psychiatric Disorders, from TDM to Phenotyping and Genotyping  

 

Prof. Dr. Nevzat Tarhan, MD  

USKÜDAR University NPISTANBUL  Hospital,  

İstanbul 

 

The response of individual patients to the same drug given in the same dose varies considerably. Many patients will 

experience the desired drug effect, others may experience no effects, yet others may suffer from well-known 

adverse drug reactions, and very rarely individual patients will die from severe side effects. 

 

TDM is based on the principle that for some drugs there is a close relationship between the plasma level of the drug 

and its clinical effect. If such a relationship does not exit TDM is of little value. Like any diagnostic test, the 

measurement of plasma level is justified only when the information provided is of potential therapeutic benefit. The 

clinical value of plasma level monitoring depends on how precisely the treatment outcome can be defined.  

 

A genetic profile (DNA tests) can be considered as a reflection of the human genome project into psychiatry. In this 

project, 30,000 genes have been identified and 3 times that many proteins are being identified. The cytochrome gene 

and the isoform proteins make-up the basic pharmacokinetic foundation of psychiatric medications. In order to 

predict the possibility for the patient to experience toxicity, monitoring when the medication effect increases and 

decreases is very imperative. In order to produce important clinical results, it is important to know about gene 

polymorphisms. With the combination of the analysis of DNA series for psychiatry and therapeutic drug montoring, 

clinical pharmacogenetics has started a new period in which patients are provided with a personalized pharmaceutical 

treatment.  

 

Key words: Personalized Medicine, Drug Interactions, Psychiatric Disorders, TDM, Therapoetic Drug Monitoring, 

Phenotyping, Genotyping Pharmacogenomic. 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 
 



PP-19 Cytotoxic  Activities of Indanone Derived Mannich Bases 
 
Prof. Halise Inci GUL 
 
Ataturk University, Faculty of Pharmacy, Department of Pharmaceutical Chemistry, Erzurum, TURKEY,  
incigul1967@yahoo.com 
 
First 2-(benzylidene)-1-indanone type chalcone compounds were synthesized under basic conditions in the present 
study by using, 4-hydroxy benzaldehyde (in series A and B), 3-hydroxy benzaldehyde (in series C), 2-hydroxy 
benzaldehyde (in series D and E), 4-hydroxy-3-methoxy benzaldehyde (in series F), and 3-hydroxy-4-methoxy 
benzaldehyde (in series G) as aldehydes of the synthesis while 1-indanone was its ketone compound. At the second 
step of the study, a suitable chalcone compound was reacted with paraformaldehyde and an amine in different mol 
ratios (1:1.2:1 for mono Mannich bases and 1:4:4 for bis Mannich bases) at 200 Watt, 120⁰C, 7 or 13.8 barr. 
The rational behind the study was the fact that chalcones and Mannich bases are known with several bioactivities 
including cytotoxicity (Gul HI, Web of Science, Researchgate, etc, 1-5). Chalcone (1,3-diaryl-2-propene-1-one) has  
alpha, beta-unsaturated ketone moiety in its chemical structure  having the alkylation potential  to nucleophiles. On 
the other hand, Mannich bases have the ability to undergo deamination process to produce bioactive alpha, beta-
unsaturated ketone moiety/ies when conditions are suitable. 
Several mechanisms of action were reported for the cytotoxic activities of Mannich bases such as thiol alkylation, 
inhibition of mitochondrial respiration, inhibition of topoisomerase, and also affecting oxidant/antioxidant status 
(6,7). Of them, the widely known one is the alkylation of cellular thiols. In the case of the compounds at issue to this 
study, the expected cytotoxic activity mechanism was the alkylation of cellular thiols, especially glutathione (GSH) 
after the formation of quinone methide intermediate compound. It was also expected that bis phenolic Mannich 
bases will be more cytotoxic than their corresponding mono Mannich bases by sequential cytotoxicity, which was 
proposed by Dr. Dimmock. This theory was formulated on the observations that an initial lowering of the 
concentrations of cellular thiols followed by a second chemical attack that would exert greater deleterious effect to 
neoplasms than normal cells. 
It was given importance to introduce the atoms or groups in molecules studied at present study, which can make 
hydrogen bond being the very important property to explain the bioactivities of the compounds. In addition, amines 
were changed as N-Methyl piperazine, morpholine, piperidine, pyrrolidine, dipropylamine, diethylamine 
dimethylamine, dibenzylamine, N-phenylpiperazine N-benzylpiperazine N-(2-fluorophenyl) piperazine N-(4-
fluorophenyl) piperazine N-(2-methoxyphenyl) piperazine, since the pKa value of the amine directs the deamination 
ratio of the compound, which affects the cytotoxic activity potential of the compound if the mechanism of action is 
thiol alkylation. 
The cytotoxicities of the compounds were evaluated against Ca9-22 (human gingival carcinoma), HSC-2 (human oral 
squamous carcinoma), HSC-3 (human oral squamous carcinoma) and HSC-4 (human oral squamous carcinoma) as 
tumor cell lines and HGF (gingival fibroblasts), HPLF (periodontal ligament fibroblasts) and HPC (pulp cells) as non-
tumor cells by MTT test. 5-Fluorouracil (5-FU) and Melphalan were  the references used. The results will be presented 
in tables during my speach. It is better to explain some important terms used in  bioactivity tables such as  SI and PSE 
to understand the results. 
SI indicate the selectivity index, i.e., the quotient of the average CC50 figures towards HGF, HPC and HPLF non-
malignant cells divided by the CC50 figure of the compound towards a specific tumour cell line. Lead compounds 
should possess both marked cytotoxic potencies and selective toxicity for tumours. In order to identify such 
molecules, a potency selectivity expression (PSE) was devised which is the product of the reciprocal of the average 
CC50 values towards Ca9-22, HSC-2-, HSC-3 and HSC-4 cells (a measure of potency) and the average SI figures towards 
these cell lines (a determination of tumour-selectivity) expressed as a percentage. 
According to PSE values of the compounds, A1 with N-methylpiperazine (22.62), C5 with dimethylamine (21.6), D7 
with N-phenylpiperazine (26.1), E8 with N-benzylpiperazine (95.4), F5 with dipropylamine (50.0), G8 with N-
benzylpiperazine (62.52) from Mannich bases were found as the leader compounds of series. In addition most of the 
chalcone analogues and Mannich bases had more potent cytotoxic activities than the reference compounds used. Of 
the compounds only E8 was a bis Mannich base while the others were mono Mannich bases. It means that sequential 
cytotoxicity hypothesis did not work in most cases at the present study since generally mono Mannich bases had 
higher PSE value than its corresponding bis Mannich bases. Chalcones of C, D, and G series had more  potent and 
selective cytotoxins compared with their Mannich bases. 

mailto:incigul1967@yahoo.com


In conclusion, mono Mannich bases seem to be better derivatives than their corresponding bis Mannich bases in 
terms of cytotoxicity and selectivity (PSE) for further studies. Our studies have been going on to find out the 
mechanism/s of action for the synthesized compounds having impressive selective cytotoxicity results. 
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Journal of Medicinal Chemistry,  85, 758-777, 2014. 
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human hepatoma and breast cancer cells, 29,420-26, 2014. 
7. Mete E., Gul H. I.; Canturk P., Topcu Z., Pandit B., Gul M., Biological Activity of 1-Aryl-3-phenethylamino-1-
propanone Hydrochlorides and 3-Aroyl-4-aryl-1-phenethyl-4-piperidinols on PC-3 Cells and DNA Topoisomerase I 
Enzyme, Zeitschrift Fur Naturforschung Section C-A Journal of Biosciences,  65,  647-652, 2010. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 



IS-20 Novel Drug Discovery and Delivery Approaches for Leishmaniasis Treatment as Antiparasitic Agents  
 
Mustafa Guzel 
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Leishmaniasis is a type of parasitic disease that is widely seen in more than 60 countries worldwide, including 
Turkey and its subcontinental region. In recent years, Pentosam and Glucantime were applied for theraphy of 
Leishmaniasis. However, it is observed that parasites has gained resistance to these drugs. 
Lately, liposomal amhotericin B and miltephosin ,which have pentavalent antimony compounds used for theraphy 
of Leishmaniasis, have some disadvantages in terms of  therapeutic efficacy, lenght of treatment period, selectivity,  
biocompatibility. The success of chemoteraphy that is applied for the treatment of parasitic diseases has fallen 
behind just because of low selectivity and lack of biocompatibility of the drug candidates. Due to all those reasons, 
to develop novel drugs has vital importance. 

Latest studies has shown that BNIP derivatives that can interact with DNA have higher anti-leishmania activity. 
Furthermore, it has much more efficiency than Amphotericin B which is preferebly used for standard teraphies of 
Leishmaniasis. 

Despite the fact that BNIP derivatives have higher anti-parasitic effect, their low solubility in water and toxicity on 
human macrophage cells are considered as the the most crucial hindrance to use these molecules as drugs. 

In our study, we aimed to synthesize water soluable and novel BNIP analogues. Additionaly, we also aimed the 
targeted delivery of BNIP derivatives into macrophages encapsulated within a lipidbased nanoparticular system, 
namely emulsomes. 

We have designed novel BNIP analogs in order to increase activity, solubility and oral bioavalibility as well 
druggablity. The studies towards synthesizing these novel analogs and their biological activity studies will be 
highlighted on the this oral presentation. 

 
This study (project number: 115Z846) is funded by TUBITAK within the scope of TUBITAK 2215 COST project. We 
kindly appreciate TUBITAK and EU-COST organization for their support.  
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IS-21 Process Development of Drugs – Synthesis and Polymorphism 
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Each year, CDER (FDA’s Center for Drug Evaluation and Research) approves hundreds of new medications, most of 
which are variations of previously existing products, such as important new dosage forms of already approved 
products, or cost-saving generic formulations. These new products contribute to quality of care, greater access to 
medication, more consumer choice, and a competitive marketplace that enhances affordability and public health. 
Therefore, it is important to develop new products and synthetic methods for the production of known active 
pharmaceutical ingredients (API). 
During synthesis of APIs, process related impurities or degradation products may form. As per the general guidelines 
recommended by International Conference on Harmonisation (ICH) to qualify the drug substance, the amount of 
acceptable level for a known and unknown related compound (impurity) should be less than 0.15% and 0.10%, 
respectively. In order to meet the stringent regulatory requirements, impurities should be identified and their 
amounts should be controlled carefully. Impurities observed on LC-analyses during the process development studies 
of APIs should be identified, synthesized, characterized and mechanism of their formation should be clarified. 
Another critical issue in drug substances is the formation of different crystalline forms (polymorphism). Molecules in 
different polymorphic forms may exhibit significant conformational differences due to their different intra- and 
intermolecular interactions, which affect their physicochemical properties such as bulk density, melting point, 
solubility, stability and processability. Manufacturing process of solid-drug products included granulation, 
compression, coating and drying may cause polymorphic conversions. Therefore, polymorphic content of the drug 
substance and product should be controlled during quality control and stability testing. 
In this concept, antihypertensive agent benidipine hydrochloride1 (long-acting calcium antagonist), 
antihyperlipidemic agent ezetimibe2 (inhibits cholesterol absorption across the intestinal wall) and anti-cancer drug 
imatinib mesylate3 (tyrosine kinase inhibitor) were studied and produced for commercial use as a drug substance in 
highly pure form. 
 
Keywords: Benidipine, Ezetimibe, Imatinib, Impurities, Polymorphism 
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IS-22 Electrochemical Nucleic Acid Biosensors 
 
Arzum ERDEM GURSAN* 
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*E-mail: arzum.erdem@ege.edu.tr and arzume@hotmail.com 
 

Recent developments in advanced nucleic acid biosensors could impact significantly the areas of genomics, 
proteomics, biomedical diagnostics and drug discovery (1-4). Electrochemical biosensors coupling the inherent 
specifity of biorecognition reactions with high sensitivity of physical transducers, hold great promise for detection of 
drugs, sequence-specific nucleic acids, or proteins for clinical, environmental or forensic investigations (1-6).   
An overview to electrochemical biosensors developed for detection of nucleic acid interactions, or sequence-selective 
nucleic acid hybridization has been presented herein with their advantages and further applications. 
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IS-23 Molecular Modeling and ADMET Studies of some heterocylics on Human Protease Activated Receptor-1 as 
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Background: Protease-Activated Receptor 1 (PAR1) has been studied as a promising target in many diseases, newly in 
cancer including metastasis. PAR1 can induce numerous cell phenotypes, i.e. proliferation, differentiation. A strong 
link between PAR1 gene overexpression and high levels of ß-catenin was suggested by the study of the PAR1–Gα(13)–
DVL axis in ß-catenin stabilization in cancers.  
Methods: Our previously synthesized benzoxazole (XT2B) and benzamide (XT5) derivatives were tested in vitro MTT 
assays and they revealed significant inhibitory activity on PAR1. We provide docking studies of these newly tested 
novel compounds to compare with the known PAR1 inhibitors using Autodock Vina in order to examine the binding 
mechanisms. In addition, the docking results are validated by using HYDE binding assessment and Neural Network 
(NN) scoring function. Additionally, for the ADMET prediction of the compounds, the Discovery Studio 3.5 ADMET and 
TOPKAT were used. 
Results: The results that we obtained from our in silico analysis may be useful for identifying possible novel 
compounds that may interact with PAR1 and hence modulate its activity as an antagonist.  
Conclusions:  
The in vitro activity test results have shown that our new test compounds, XT5 and XT2B, exhibited significant PAR1 
antagonist activity while possessing lower IC50 concentrations, showing a unique interaction with TYR337 in the 
receptor binding site, which might have an important role in PAR1 inhibition. 
 
Keywords: PAR1 Antagonists, Anticancer, Pharmacophore, Docking, ADMET 
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Background: Glutathione S-Transferases (GST) are a family of enzymes that play an important role in detoxification 
by catalyzing the conjugation of many hydrophobic and electrophilic compounds with reduced glutathione. [1] 
However, human GST P1-1 enzyme leads to resistance against chemotherapeutic agents. So, it is clinically named 
multi-drug resistance (MDR) and nowadays it becomes a challenge in cancer treatment. GST is overexpressed in many 
cancers and contributes to MDR by directly conjugating to chemotherapeutic agents including cisplatin, adriamycin, 
etoposide, thiotepa, and chlorambucil. [2] Therefore, hGST is considered a promising target for inhibition in cancer 
treatment. 
Methods: Pharmacophore models were established using HipHop method and docking study was carried out by using 
CDocker [3] for predict of binding properties between the hGST P1-1 enzyme H-side and the heterocyclic compounds, 
which were found active as the in vitro GST enzyme inhibitors.  
Results: According to the results of the observed hGST P1-1 enzyme inhibitory activities, the most active compounds 
were used as references during the HipHop study and the best pharmacophore model was generated. Additionally, 
in order to explain the interactions with hGST P1-1 enzyme, the docking studies were performed. 
Conclusions: The para position of the phenyl ring in the benzamide moiety at the 2nd position on the benzothiazole 
system was found as significant for the inhibitory activity and structure-activity relationship analysis revealed that 
increasing the aromaticity of the benzothiazole ring system enhances the activity. 
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IS-25 Neuroprotection and mitochondria: electrochemistry meets medicinal chemistry to make a selective drug. 
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Background: Multiple sclerosis (MS) is an autoimmune disease in which the myelin sheath surrounding nerves is 
attacked by the immune system resulting in nerve damage, axonal degeneration and progressive disability.  MS is the 
primary cause of disability in young adults. We are interested in the potential for neuroprotective agents that interact 
with the mitochondrial protein cyclophilin D (PPIF).  This protein is implicated in necrotic cell death.  We have utilised 
the principles of electrochemistry to design molecules tagged with lipophilic cation that selectively block cyclophilin 
D protein in mitochondria. 
Methods: We utilized X-ray co-crystal structure to design and refine our molecules. Selective alkylation and Grubbs 
metathesis chemistry was used. Compounds were evaluated using assays of protein binding, mitochondrial Ca2+ 

retention, and an in vivo experimental model of MS.  
Results: potent and selective binding molecules were identified; they were effective in the in vitro and in vivo 
systems.   
Conclusions: a coordinated approach has produced selective and potent in vivo tools which can be used to evaluate 
the mitochondrial cyclophilin D protein as a target for neurodegeneration in MS.  
 
Keywords: cyclophilin, PPIF, metathesis, neuroprotection. 

 
 
Figure 1: X-ray structure of inhibitor with electron density shown as wire mesh. 
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Transcriptional activation entails a series of factors, including the class designated as coactivators.  Of these, the 30-
subunit Mediator complex appears to be involved in the regulation of all RNA Polymerase II (Pol II) target genes and 
has emerged as the key integrative componant for transcription. Mediator action entails interactions of distinct 
subunits (for example, MED1 has been identified as one of the critical targets of nuclear receptors (NR), including 
ER whereas MED17 is a target of p53 and MED15 is a target of multiple activators, including SREBP1, that are 
involved in fatty acid metabolism). Due to the massive size of the Mediator and the resulting technical limitations 
in dissecting its mechanisms of action, detailed activation pathways entailing this coactivator have not been 
elaborated yet. However, because the subunits are organized into discrete head, middle, tail, and kinase modules, 
a systematic structure-function approach is nonetheless feasible.  Recently, we were able to reconstitute a 
functional 15-subunit human Mediator complex and define it as the “core” through over expression of the individual 
subunits of the head and middle modules in insect cells via the state-of-the-art Multibac baculovirus expression 
system (Cevher et al., 2014). Importantly, this reconstituted core displays significant basal and activator (p53) driven 
transcription activity, as well as strong interactions with some of the (but not all) componants of the transcriptional 
machinery. Through collaboration, using the newly developed cross-linking/mass-spectrometry (XLMS) method, we 
further show the 3D architecture of this core-human Mediator complex. Our on-going work is to build the entire 
human Mediator complex, understand its interaction with ERa and fully understand the recruitment mechanisms 
of the entire transcription machinery to ERa target genes. This way by designing small molecule inhibitors that 
prevent ER-Mediator interaction, we will have alternative therapeutics against the development of breast cancer.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



IS-27 Developing Tools to Expand Hematopoietic Stem Cells in vitro or ex vivo 
 
MELİH ACAR 
 
Hematopoietic stem cells (HSC) are one of the most studied adult stem cell types. Despite many publications about 
the localization of the HSCs and their interaction with the niche cells, there still remains uncertainty about where 
HSCs are localized in the bone marrow due to conflicting reports. Resolving this uncertainty and eventually 
understanding the HSC niche in detail are critically important to develop techniques that will ultimately allow 
researchers and clinicians to keep and expand HSCs in vitro or ex vivo. By taking advantage of a new reporter mouse 
model, alpha-catulinGFP, which expresses an endogenous HSC marker, and by developing a tissue clearing and imaging 
technique that allows us to visualize hematopoietic tissues in 3D, now we are able to comprehensively analyze the 
entire set of HSCs in the marrow of long bones. These novel techniques and tools we developed, not only will allow 
us to analyze the HSC niche in detail in 3D for the first time, but will also help us design and execute drug screens to 
identify factors that keep HSCs in vitro or ex vivo as undifferentiated and factors that induce HSC self-renewal and 
HSC expansion.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



IS-28 Recent Advances in Drug Discovery and Drug Development (DDD): The Cycle of Drug Design, Discovery, and 
Development 

 
Shaker A. Mousa, PhD, MBA, FACC, FACB 
Professor, Vice Provost, Executive Vice President, and Chairman 
The Pharmaceutical research Institute, ACPHS, Albany, NY USA 
 

 
Abstract: Key components of drug discovery and development in order to successfuly take a concept from the bench 
to bedside to the market require mutidisciplinary approaches and well coordinated teams. This include highly skilled 
team members in pharmacology, medicinal chemistry, molecular biology, biochemistry, immunology, formulation, 
delivery, Pharmacodynamic, pharmacokinetic, Pharmacogenomic, patent filing, regulatory affair, clinical research, 
clinical trials, business development, medical affair, marketing, and sales,. 

 
  We will discuss the cycle of suucessful drug design, discovery and developemnt with examples from novel small     

molecules to biologics, biosimar, and Nano products . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



IS-29 Drug Delivery and Gene Silencing Using DNA Origami Nanostructures 

Mustafa Çulha, Cansu Ümran Tunç, Pınar Akkuş Süt 

Genetics and Bioengineering Department, Yeditepe University, Istanbul 34755, Turkey 

E-mail: mculha2@gmail.com 

Background: DNA nanotechnology concept has been introduced for construction of novel vehicles and tools using 

DNA as building blocks. Using simple base pairing, DNA based nanomaterials can be prepared and used for the 

delivery of drugs or other therapeutics such as antisense oligonucleotides, which allows specifically silencing of 

target genes [1]. As a treatment strategy of cancer, therapies targeting the genes, which is expressed in higher 

levels in cancer than healthy tissue, have been developed and studied in clinic [2]. Silencing of a specific gene is a 

widely studied research area that holds promise for therapy of diseases. 

DNA tiles were constructed to contain the sticky ends, which allow modifications. In order to enhance cellular 

uptake of the DNA tile, sugar molecules and AuNPs [3] incorporated to the structure through its sticky ends. In the 

first part of the study, chemotherapy drug doxorubicin was chosen as a model drug and intercalated to DNA tile. 

The cellular uptake of sugar modified doxorubicin loaded DNA tile structures was investigated. In the second part, 

gene-silencing experiments were performed using morpholino antisense oligonucleotides embedded DNA origami-

AuNPs. Breast cancer proliferation related genes were targeted and the protein expression levels were determined 

with western blotting. 

Methods: DNA tile structures were prepared in hybridization buffer by the use of complementary oligonucleotides. 

For cell culture studies, MDA-MB-231, Hela, BT-474, MCF7 cell were used. Doxorubicin was intercalated to DNA tile 

and cellular uptake of drug loaded DNA based carrier with/without lactose modification was investigated in vitro. 

Using fluorescence spectroscopy, flow cytometry and confocal microscopy, cellular uptake behavior of DNA tile and 

cell cycle distributions of the cells were investigated. Western blotting was used for determination of protein 

expression levels. The cytotoxicity of DNA tile structures was determined with WST-1 assay. 

Results: DNA structures modified with sugar molecules showed increased cellular uptake by the cancer cells. 

Morpholino embedded DNA origami-AuNPs nanostructures effectively inhibit the expression of the target genes. 

 

Figure 1: A) Intracellular uptake of free doxorubicin and DNA tile structures with/without lactose modification by 

BT-474, HeLa, and MDA-MB-231 cells. B) Relative protein expression of HER2 oncogene. 

 



Conclusions: The findings of these study show that DNA based structures can be used as carriers for the delivery of 

therapeutic molecules. The cellular uptake of the DNA origami structures can be enhanced by the use of gold 

nanoparticles or sugar moieties.  

The authors acknowledge the financial support from TUBITAK (Project no:115Z426) and Yeditepe University. 

Keywords: DNA origami, gene silencing, doxorubicin, gold nanoparticle, targeting. 
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IS-30 Synthesis of small inhibitors for arp2/3 complex 

Levent Cavas – Mustafa Yavuz Ergun 
Dokuz Eylül University, Faculty of Sciences, Department of Chemistry, Kaynaklar Campus,  
İzmir, Turkey 
  

Important cell processes such as motility, endocytosis, vesicle transportation need actin filaments. Therefore, 
polymerization of actin filaments from globular and monomeric actin is of great importance in cell. Actin related 
protein 2/3 complex is consisted of seven subunits and it is an ATPase that plays roles in actin polymerization. The 
studies on this protein reveals that the entire roles of this complex during cell life is not totally discovered. Therefore, 
there is a great need for synthesis of small inhibitors which will inhibit arp2/3 complex in nM levels. The present study 
shows the organic synthesis of novel small inhibitors for this complex.  

Key words: arp2/3, organic synthesis, actin filaments, cell motility 
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IS-31 Full Frame of Biological Activity of a Palladium (II)-Saccharinate Complex of Terpyridine on Cancer In Vitro 
and In Vivo  
 
Prof. Dr. Engin Ulukaya (MD, PhD) 
Medical School of Uludag University, Department of Clinical Biochemistry, Bursa, TURKEY 
Some of the data presented in this talk have been obtained through two TUBITAK projects,  212T147 and 114Z269 
 
Cancer patients still need more effective therapies, especially chemotherapy-based treatments. According to the 
recently-published in vitro and in vivo studies, the combination of a general cytotoxic and a targeted therapy seems 
to yield much more successful outcomes. Therefore, a need for new general cytotoxics is still desirable. For this aim, 
the synthesis of new palladium (II) complexes provides a new arsenal. Therefore, the designation and creation of new 
palladium (II)-based compounds are in increase.  
The bioinorganic and medicinal chemistry of 2,2':6',2''-terpyridine (terpy) complexes of Pd(II) (1) and Pt(II) (1,2) is an 
active and growing area of interest.  To date, many different compounds including palladium (II) as a metal have been 
synthesized and tested in terms of their cytotoxic activities against various tumor types. It seems that the ligands 
attached to the palladium (II) results in big differences in cytotoxic potential of the complexes. In the literature, 
varying ligands have already been used, such as pyrazoles, oxamate, triphenylphosphine, 2, 6-diacetylpyridine bis (p-
chlorophenylthiosemicarbazone, thioures, hydrazine, tetraaza [N 4], sulfur, thiosemicarbazones, hydrazine, oxalato, 
proflavine, triazole, organoarsenic, curcumin. All these new Pd(II)-based compounds yield different cytotoxic 
potentials depending on the tumor types. In addition to the ligands above, the bioorganic and medicinal chemistry of 
2,29:69,20-terpyridine (terpy) complexes of Pd(II) and Pt(II) is also an active and growing area of interest (3,4). We 
have investigated the anti-cancer activity of two different  Pd (II) complexes of terpy with saccharinate (sac), one 
being formulated as [Pd(sac)(terpy)](sac)•4H2O and the other being as [Pd(Cl)(terpy)](sac)•2H2O.  
These complexes were synthesized by our research group (3) and some publications were already made (5-7).  
However, the little of them has been tested against the cancer stem cells, which are thought to be responsible drug 
resistance thereby causes recurrencies in the patients. It is needed to do extensive research on their effects on cancer 
stem cells either on their own or in combination with the other anticancer drugs/compounds.  
Taken together, in this talk, novel Pd(II)-based compounds synthesized by the other groups will be discussed in 
comparison with our Pd(II)-based compounds in vitro and in vivo. Some pharmacokinetic data will also be discussed.   

1. I. Eryazici, et al. Chem. Rev. 108 (2008) 1834–1895.; 2. S.D. Cummings. Coord. Chem. Rev. 253 (2009) 1495–1516.; 
3. E. Guney, et al. Inorg. Chim. Acta. 363 (2010) 438-448.; 4.A. Valentini, et al. J. Med. Chem. 52 (2009) 484-491.; 5. E. 
Ulukaya, et al. J Cancer Res Clin Oncol. 137(10):1425-34, 2011. SCI; 6. E. Ulukaya E, et al. Eur J Med Chem. 46(10):4957-
63, 2011 SCI; 7. E. Ulukaya E, et al. PLOS ONE. 8: 1-13, 2013 

 

 

 

 

 

 

 

 

 

 

 



IS-32 Competition in bacterial populations under time-dependent environments 
 
Ali Rana Atılgan 
 
Toprak and his collaborators have been studying evolution of drug resistance of the enzyme dihydrofolate reductase 
(DHFR) in E. coli. In their experiments, drug concentrations are arranged dynamically, depending on the feedback 
provided by the growth rate of the strains. They have already found that each evolved strain has undergone three 
mutations in the coding region of the enzyme and also a mutation in the promoter. They have recently purified 48 
DHFR mutant enzymes having all possible combinations of resistance-conferring mutations and characterized their 
kinetic properties. Based on these kinetic measurements and extensive molecular dynamics simulations, we study 
the competition between DHFR’s catalytic activity and drug binding affinity as mutations accumulate. We simulate 
evolution of the enzyme in different drug environments to observe how these individual mutations adaptively select 
paths to create sustainable growth. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IS-33 Identification of potent androgen receptor BF3 inhibitors 

NATHAN LACK 

Prostate cancer is one of the most commonly diagnosed cancer in men and one of the leading causes of cancer-
related death in Europe. If diagnosed early, the cancer is frequently curable by surgery or radiotherapy. However, 
locally advanced, recurrent or metastatic prostate cancer is far more difficult to control and patients are commonly 
treated with androgen deprivation therapy. This is designed to either target the production of androgens or their 
binding to the androgen receptor (AR). While initially successful, the effectiveness of this type of treatment is usually 
temporary and the surviving tumour cells almost always progress to a “castrate-resistant” state. The treatment 
options for these patients are very limited and the median patient survival is only 1-2 years. While the molecular 
mechanisms responsible for the progression to castration-resistance are poorly defined, there is strong evidence that 
in most cases, the inappropriate activation of the AR drives the recurrent growth of the cancer. Therefore, inhibiting 
the AR offers the best validated therapeutic strategy to treat castrate-resistant prostate cancer. 
 
Recent studies have identified a novel site on the AR called the binding function 3 (BF3) that is proposed to induce an 
allosteric modification that inhibits critical co-activator interactions. In an effort to identify inhibitors that target the 
BF3, an in silico screen was conducted using a database of ~50 million chemical substances. From these results, >600 
compounds from several diverse chemical classes were selected and assayed using an eGFP cell-based AR 
transcription assay. Several potent AR inhibitors were identified, some with similar activity as MDV3100 (IC50 <1 µM). 
Based on MTS assays and cell morphologies, the majority of these compounds were found to be non-cytotoxic at the 
concentrations tested. Interestingly, these compounds also effectively inhibit AR transcriptionally activation in 
MDV3100 resistant cell lines. Critically, the mechanism of action of the “hit” compounds were validated by several 
different biochemical assays including Biolayer Interferometry, AF2 and ligand binding site fluorescence polarization 
assays and x-ray crystallography. Based on these results several lead compounds were tested in a novel fluorescent 
preclinical model and were found to inhibit AR activity in vivo. By working through a novel mechanism that does not 
target the ligand binding site, these compounds offer a new way of inhibiting AR that may potentially circumvent 
antiandrogen resistance. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



IS-34 Sphingolipid Protein Interaction Network As A Drug Target 
 
Kutlu Ülgen, Dept of Chemical Engineering, Boğaziçi University, Istanbul 
 
Sphingolipids regulate cellular processes that are critically important in cell’s fate and function in cancer development 
and progression. The pharmacological manipulation of the sphingolipid metabolism in cancer therapeutics 
necessitates the detailed understanding of the pathway. In our previous studies, we used computational tools such 
as dynamical and stoichiometric models to identify potential drug target enzymes.  In this study, the protein-protein 
interaction networks of both yeast and human sphingolipid metabolisms were constructed, and their topologies were 
elaborately analyzed in a comparative manner. A power law degree distribution is obtained for human sphingolipid 
protein interaction network with a degree exponent of 1.68. As most of the biological networks, yeast and human 
PINs are scale-free networks, with a few highly connected nodes and most of the nodes with just a few degrees. The 
human sphingolipid network is more heterogeneous (1.66) than the yeast sphingolipid network (1.34). The newly 
constructed network of human sphingolipids is a small-world network (easily interconnected, four edges is sufficient 
to link any two nodes on average). The network diameter for human sphingolipid network is calculated as 13, which 
is consistent with the range of data obtained from the literature surveys. Our network is modular as most of the 
complex and real networks. We first attempted to identify the characteristic topological properties, that make any 
protein a drug target. Specifically closeness centrality, betweenness centrality, degree, clustering coefficient and 
average shortest path length of the potential drug targets appearing in sphingolipid PIN are examined. The knowledge 
achieved from topological analysis of commercial and predetermined putative drug targets leads us to search for 
novel plausible drug targets in sphingolipid metabolism. The top 100 proteins with low betweenness centrality as well 
as with high closeness centrality are selected among the proteins with low degree in the newly reconstructed 
network. This algorithm points out two proteins, sphingoid base kinase (in yeast and human) and M(IP)2C synthase 
(in yeast).  The phosphorylated sphingoid base in human is known for its tumor promoting properties due to its 
regulatory function in cell proliferation.  
The next step to identify drugs (inhibitors or pharmacological chaperons) against the SL related enzymes causing 
diseases such as cancer, Gaucher, Metachromatic Leucodistrophy, Tay-Sachs, Krabbe etc. Our recent findings on the 
discovery of putative drug-like molecules for the mutant glucocerebrosidase and arylsulfatase A enzymes will here be 
discussed in detail. This research has been funded by TÜBİTAK through project 115S208. 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 



IS-35 GENERATION OF EARLY-ONSET TAY-SACHS DISEASE MOUSE MODEL AS A NEW PRECLINICAL STUDY TOOL 
 
DR. VOLKAN SEYRANTEPE 
İZMİR INSTITUTE OF TECH. DEPT. OF MOLECULAR BIOLOGY AND GENETICS 
 
Tay–Sachs disease (also known as GM2 gangliosidosis ) is a rare autosomal recessive genetic disorder which is 
caused by a genetic mutation in the HEXA gene on chromosome 15. Deficiency in lysosomal h -
hexosaminidase leads to excessive accumulation of ganglioside GM2 in brain and visceral tissues. The most common 
form of Tay-Sachs disease becomes apparent in infancy. Infants with Tay-Sachs appear normal until the age of 3 to 6 
months, when their development slows and muscles used for movement weaken. Affected infants lose motor skills 
such as turning over, sitting, and crawling. As the disease progresses, children with Tay-Sachs disease experience 
seizures, vision and hearing loss, intellectual disability, and paralysis. Children with this severe infantile form of Tay-
Sachs disease usually live only into early childhood. It has been reported that disruption of the Hexa gene in mouse 
embryonic stem cells resulted in mice that showed no neurologic abnormalities to one year of age (Sango et 
al.,1995, Phaneuf et al.,1996). The phenotypic differences between Tay-Sachs mouse model and Tay-sachs patients 
were explained by a major difference in the ganglioside degradation pathways in humans and mice. It was 
hypothesized that mouse neurons are enriched in a lysosomal ganglioside neuraminidase activity that removes the 
terminal sialic acid from GM2 ganglioside converting it into glycolipid GA2 which is further degraded by HexB. The 
inability to treat Tay-Sachs disease has stimulated interest in the development animal models, to enable 
experimentation with different approaches to therapy. To this end, we recently generated Tay-Sachs disease mouse 

-HexA and neuraminidase Neu3.  Double knock-out HexA-/-Neu3-/- mice display 
profound neurological involvement and massive storage of GM2 ganglioside throughout the brain at about 4.5 
months with sudden death. Our model might be used as a tool to study the therapeutic efficacy of small molecule 
inhibitors such as N-butyldeoxynojirimycin (NB-DNJ) of glucosylceramide synthase to reduce downstream 
biosynthesis of GM2 and other gangliosides. We aim to prolong longevity in our Tay-Sachs mice reducing the 
production and load of stored GM2 ganglioside in the near future.   
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IS-36 A ligand centric approach to examining protein families 

Elif Ozkirimli 
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E-mail: elif.ozkirimli@boun.edu.tr 
 
Sphingolipid (SL) metabolism is critical for cell survival and sphingolipids are implicated in many disease states ranging 
from cancer to inflammation to diabetes. Here, we take a systems biology approach to examining protein – ligand 
interactions for the proteins that participate in SL metabolism. Using the data available in public databases, we collect 
information about protein – ligand interactions and build protein – protein interaction networks based on shared 
ligands (Ozturk et al., 2015). Analysis of protein families with this ligand centric perspective provides valuable clues 
about possible polypharmacological effects of drugs, and opens a new gate toward the design and discovery of 
selective therapeutics.  
 
 
Keywords: protein interaction network, protein – ligand interactions,   
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Virtual Screening of Small Molecules Databases: Combination of Molecular Modeling and Experimental Studies  
 

Serdar Durdagi 

 

Department of Biophysics, School of Medicine, Bahcesehir University, Istanbul, Turkey 
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In this talk, examples of structure-based and ligand-based screening of small molecules databases for different 
targets will be highlighted. Filtered structures based on predicted binding energy results using high throughput 
virtual screening (HTVS) techniques were then used in more sophisticated molecular simulations (i.e., Glide/SP, 
Glide/XP, Induced Fit Docking- IFD, and Quantum Mechanics Polarized Ligand Docking- QPLD). Potent high binding 
affinity compounds that are predicted by molecular simulations were then tested by long molecular dynamics (MD) 
simulations. The molecular mechanism analysis, Free Energy Perturbation calculations using long multiple MD 
simulations for the identified compounds which show high predicted binding affinity against specific target 
structures, as well as structure-based pharmacophore development (E-pharmacophore) studies (Figure 1) will be 
summarized.1,2  
 

 
Figure 1. E-pharmacophore modeling resulted 6-sited AAADRR hypothesis as top-scored 
hypothesis for both known PARP-1 inhibitors CHEMBL2322618 and olaparib. 
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IS-37 Evaluation of Gentamicin and Geneticin for Nonsense Suppression Therapy in Fabry Disease 
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Background: Recently some compounds known as nonsense suppression or stopcodon readthrough drugs, which 
decrease translational fidelity to promote readthrough of termination codons, were shown to restore enzyme activity 
deficiencies in genetic diseases caused by nonsense mutations. During nonsense suppression, the translational 
machinery recognizes the nonsense mutation as a triplet coding for an amino acid resulting in the translation of a full-
length protein from mutant messenger RNA. As it is generally assumed that a threshold activity of approximately 10% 
is sufficient to prevent storage in lysosomal storage diseases, even a minor increase in enzyme activity due to 
nonsense suppression is likely to have an impact on disease pathology. Fabry disease results from deficient activity 
of the enzyme α-galactosidase and progressive lysosomal deposition of globotriaosylceramide in cells throughout the 
body. Loss of the enzyme activity results from mutations in GLA gene located on Xq22. Although enzyme replacement 
therapy (ERT) has been shown to have a positive effect on kidney and heart manifestations at an early phase of the 
disease, the long-term clinical benefits of ERT are still unclear. Nonsense mutations accounts for nearly 10% of all 
pathological variations in GLA gene. Correction of nonsense mutations with nonsense suppression drugs that make it 
possible for protein synthesis machinery bypassing these mutation could be an interesting therapeutic option for 
Fabry disease. Although such correction has been reported as being successful for several diseases  using both in vitro 
and animal models, to the best of our knowledge, it has not been applied for Fabry disease. 
 
Methods: Fibroblasts of a patient who was diagnosed as Fabry and hemizygous for p.R227X mutation 
were used to evaluate read-through effects of gentamicin and geneticin. Cells were cultured and grown to 80-90% 
confluence in DMEM, supplemented with 10% fetal bovine serum at 37°C and 5% CO2. To evaluate the effects of 
gentamicin and geneticin on nonse mutations that may be relavant to Fabry therapy, we incubated the culture in 
various concentrations of these aminoglycoside drugs (gentamicin, 0.25-3.0 mg/ml) and (geneticin, 0.125-1.0 mg/ml) 
for 48 h. The induction of readthrough was analyzed as a percentage of α-galactosidase activity relative to control. 
 
Results: Although high concentrations of gentamicin did not change α-galactosidase activity, 0.25 mg/ml gentamicin 
resulted in three-fold increase in activity. Treatment of patient fibroblasts with geneticin resulted in higher level of α-
galactosidase activity compared to gentamicin where the best results were around 20% recovery (6 fold increase) 
with 0.125 mg/ml geneticin. 
 
Conclusions: Collectively, these results substantiate the feasibility of applying gentamicin and geneticin to restore 
enzyme activity of alfa-galactosidase and provide the first in vitro evidence supporting nonsense suppression as a 
therapeutic strategy for the treatment of Fabry disease. 
 
Keywords: Fabry disease, nonsense mutations, nonsense supression, stopcodon readthrough 
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IS-38 Homology Modeling of Malarial OTU Proteins Allow Identification of Malarial OTU Antagonists  
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Background: We have previously identified inhibition pocket of CCHFV OTU deubiquitinase that could be 
pharmacologically targeted. Intriguingly, three different species of Plasmodium, which are known to cause malaria, 
pose previously uncharacterized proteins similar to CCHFV OTU deubiquitinase with corresponding conserved 
residues and inhibition pocket. Viruses and intracellular parasites utilize OTU deubiquitinase to shut down any cellular 
defense mechanisms. Thus, targeting malarial OTU proteins is a plausible strategy to develop new antimalarial drugs. 
However, structure and inhibitors of malarial OTU proteins have not been previously determined.  
Methods: We have performed homology modeling of OTU-like proteins of Plasmodium falciparum, Plasmodium 
vivax, Plasmodium yoelii species based on CCHFV OTU. We have utilized Schrödinger Prime and Swiss homology 
modeling server (SWISS-MODEL). Generated models are confirmed by Ramachandran plot and by analysis of 
conserved residues located at catalytic and Y-W pockets. Receptor grids are generated and centered to catalytic and 
Y-W pockets.  Docking and virtual screening in a library of viral OTU inhibitors and pathogen box compounds were 
performed by Glide, Autodock Vina and PaDEL-ADV platforms.  
Results: 3D models of Plasmodium falciparum, Plasmodium vivax, Plasmodium yoelii OTU proteins were completed. 
Over 900 viral OTU inhibitors and 400 orphan compounds from pathogen box utilized to screen malarial specific OTU 
inhibitors.  
 
Conclusions: Homology modeling of malarial OTU proteins allowed the identification of malarial OTU antagonists. 
Inhibition of malarial OTU activity using these inhibitors may be further studied to develop novel therapeutics against 
malaria.   
Keywords: Malaria, OTU, DUBs, homology modeling, docking, pathogen box 
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OP-1 Safety, disposition and efficacy assessment of a palladium-based compound as part of preclinical drug 
development stage 
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Background: A palladium (II) complex (C20H26ClN5O4Pd) with substantial in vitro anti-cancer efficacy is assessed for its 
anti-cancer drug potency in terms of safety, disposition kinetics and interactions with drug transporters.  
Methods: In vitro, cell viability assays were performed using ABC overexpressing MDCKII cells. In vivo, wild-type mice 
received various doses of the palladium compound to assess the dose-dependent toxicity after intraperitoneal or 
intravenous administrations. Wild-type and ABC transporter knock out mice were used to investigate the impact of 
these transporters in oral bioavailability and tissue disposition of the compound.  
Results: Cell viability assays using MDCKII cell lines expressing various ABC transporters suggested that Pd (II) complex 
is a transported substrate of MRP2, and to a lesser extent of MDR1 and BCRP. In vivo studies showed that intravenous 
administration of the Pd compound was favorable compared to oral or intraperitoneal route in terms of absorption, 
tissue disposition and/or toxicity. Tissue disposition of this compound was highly affected by ABC efflux transporters, 
such as MRP2 (e.g. 20-fold in liver exposure), P-GP and BCRP.  
Conclusions: As these transporters are widely expressed in a wide-range of tumors and several metabolically 
important, yet toxicity-prone tissues like liver, kidney and small intestine, safety and efficacy of the palladium 
compound is very likely to be affected. In order to assess this, tumor efficacy of the palladium compound will be 
investigated when these transporters are pharmacologically inhibited systemically using ABC transporter-expressing 
tumor xenograft models. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



OP-2 The miR-644a/CTBP1/p53 axis suppresses drug resistance by simultaneous inhibition of cell survival and 
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Background: Metastasis and drug resistance are interlinked hallmarks of cancer. Within tumor mass, cells evade 
therapy treatment and develop resistance overtime which leads to recurrence and distant metastasis. MicroRNAs 
are key regulators of tumor pathogenesis and have been implicated in drug resistance and metastasis; however, 
little is known whether they can sensitize cells to therapy and block metastasis simultaneously. Hence, we aimed to 
identify novel miRNA modulators of tumor progression, metastasis and chemo-response in breast cancer.  
Methods: In addition to different in vitro experiments, real time cell analyser (RTCA) was used for cell proliferation 
and migration assays. CRISPR-Cas9 targeted genome editing system was used to develop knockout cell lines and 
lentiviral transfection based gene knockdown and miRNA overexpressing cells were also prepared. Later, these cells 
were used for in vivo experiments e.g. primary tumor progression and tail vein metastasis assays. For in silico 
validation, analyses of publically available patients’ gene expression datasets, survival analyses and gene set 
enrichment analyses (GSEA) were done to further support the findings.  
Results: we report miR-644a as a novel inhibitor of both cell survival and EMT whereby acting as pleiotropic 
therapy-sensitizer in breast cancer. We showed that both miR-644a expression and its gene signature are 
associated with tumor progression and distant metastasis-free survival. We found transcriptional co-repressor C-
Terminal Binding Protein 1 (CTBP1) as direct functional target of miR-644a whose knock-outs by the CRISPR-Cas9 
system inhibit tumor growth, metastasis, and drug resistance, mimicking the phenotypes induced by miR-644a. We 
showed that, mechanistically, upon CTBP1 downregulation by miR-644a, p53 (irrespective of mutation status) gets 
upregulated and works as a switch deciding between induction of cell cycle arrest in case of wt-p53 (by upregulating 
cell cycle inhibitor p21 at downstream of p53) and apoptosis in case of mut-p53 (by upregulating pro-apoptotic 
Noxa at downstream of p53). This inhibition of EMT and metastasis along with induction of apoptosis or cell cycle 
arrest at downstream of miR-644a/CTBP1/p53 axis lead towards drug sensitization in breast cancer. p53 is mutated 
in 30% breast cancer and transcriptionally inactive mutant p53 can still induce pro-apoptotic genes upon DNA 
damage. Our results support these findings as miR-644a mediated increase in mutant p53 levels induces apoptosis 
by upregulating Noxa. Interestingly, p53-mutant breast cancer patients with high CTBP1 expression have a shorter 
survival as compared to those having low CTBP1  
 
levels. This suggests that CTBP1 could be a potential prognostic factor for p53-mutated breast cancer patients. This 
discrimination was not seen in p53-wild type patients which may be due to the fact that apoptosis induction is more 
effective on prolonging overall survival of patients than wild type p53-dependent growth arrest.  
Conclusions: miR-644a/CTBP1/p53 axis suppresses drug resistance by inhibiting cell survival and epithelial 
mesenchymal transition in breast cancer, and re-activation of this axis may represent a new strategy for overcoming 
both therapy resistance and metastasis in breast cancer.  
Keywords: miRNAs, CTBP1, p53, EMT, therapy resistance, breast cancer  
Figure 1: Schematic representation of miR-644a/CTBP1/p53 axis-mediated drug resistance by simultaneous 
modulation of cell survival and EMT in p53-wt (left) and p53-mut (right) cells. 
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Thiazole is the common term of heterocyclic compounds holding quandary ring structures including a nitrogen and a 
sulfur atom. In addition to the biologic active natural compounds such as thiamin (vitamin B1); bacitracin and 
penicillin, numerous active pharmaceutical ingredients obtained in a synthetic way, some of chemical substances 
used in dye and industry also contain a thiazole ring. Thiazoles also exist in some organisms [1]. Metastatic cancers 
often occur after the real cancer cases. Fascin protein is associated with progression of the tumors, its invasion, its 
metastasis and the progression of the illness [2]. 
In this study, biological activity of a series from thiazole derivatives was estimated by Molecular Conformer Electron 
Topology (MCET) method using pharmacophore (Pha), auxiliary group (AG) and antipharmacophere Shielding (APS). 
This method has achieved remarkable progress both in identifying activities of the molecules and also in their models 
of biological interactions. This study attempts to explain the structure responsible for the activity in drug design 
approximately, although the structure mechanism causing the interaction between receptors and molecules is not 
known. With the help of structure-activity relation, drug design was shown up to design potential drug molecules 
whose pharmacological activities are predictable and to describe the electronic properties of the molecular structure.  
Spreading of 64 thiazole compounds, whose biological activities were experimentally defined, within the metastatic 
cancer and their effects on fascin protein were observed [3]. This study aims to find out the Pha structure by analyzing 
the thiazole compounds which inhibit the spreading of metastatic cancer, to discover the groups increasing and 
decreasing the activity and to investigate whether they can be used as active pharmaceutical structures. 48 molecules 
in the training set and 16 molecules in the test set were determined with their cross-premise  
power coefficient (Q2) and predictive correlation coefficient (R2) values. 
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Background: Cell membranes consist of two layers of lipid molecules and are impermeable to ions. Ion 
transportation across the membrane comes true by means of membrane proteins which are pumps, transporters 
and ion channels. Voltage gated sodium (NaV) channels are essential elements in ion channels family that 
responsible for the rapid upstroke of the action potential. The crystal structures of bacterial NaV channels that have 
been determined recently, have made way for studies of mammalian NaV channels through homology modelling. 
However, homology modelling becomes difficult because of differences between mammalian and bacterial NaV 
channels. Selectivity Filter (SF) plays a key role in ion permeation has EEEE residues in bacterial channel also differs 
from mammalian channel which has DEKA residues.  
 
Methods: Homology model for NaV1.4 channel constructed from crystal structure of NaVMs (PDB ID: 4CBC) 
bacterial channel  (Magnetococcus marinus) using alignment in Figure 1.   A recent study indicate that there are 
four stable inter-domain links between SF and neighboring domains[1].We additionally realized that there are 
extra residues making interdomain links around the SF in NavMs channel which are also conserved in the 
alignment between Nav1.4 and NavMs channel.  We calculated the spatial distances between that linked 
residues using VMD (Visual Molecular Dynamics) and then we used that distances as restraints in our homology 
model using Modeller. Time series of the interdomain linkings analyzed by means of molecular dynamics (MD) 
simulation. The MD simulation is performed using NAMD with the CHARMM36 force field. 
 

  
 
 
 
 
 
 
 

Figure 1: Alignment used in homology modelling of Nav1.4 
 
Results: We have obtained the time series of N-O distances between linked residues from a 100 ns MD 
simulation. As shown in Figure 2, the N-O distances have a good stability with the extra links around SF. Here σ 
and xavg represents the standard deviation and average N-O distance in Angstroms.   
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2 : Time series of the N–O distances 

 
Conclusions:We also studied the characterizations of channel stability, sodium ion hydration and coordination as 
well as the permeation mechanism. Comparison of the our simulation results with experiments show that our 
homology model of mammalian Nav1.4 is a realistic structure.  
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Background: The emergence of multi-drug resistant (MDR) bacterial pathogens is a global health threat. Antibiotic 
resistance (AR) is widespread especially in low and middle-income countries due to easy access to antibiotics.  On the 
other hand, in developed countries, broad spectrum of antibiotics are initially prescribed as a first-line treatment after 
which series of tests run and the appropriate antibiotic is selected and re-prescribed to the patient.  Determination 
of the most appropriate antibiotic requires microbiological laboratory settings, which may not be available for AR 
surveillance.  Therefore it is crucial to create new tools/methods for rapid determination of AR resistance and 
indication of appropriate therapy by combining chemistry/photochemistry with optics and spectroscopy to generate 
chemical probes as well as optical devices for use at hospital and non-hospital sites. One of the most common causes 
of AR is thought to be bacterial beta-lactamase enzyme.  Therefore, a rapid test characterizing the antibiotic 
susceptibility of this resistance mechanism would be appropriate to start addressing the global AR problem.  
 
Methods: We have developed a unique photochemical technology to provide both diagnosis and treatment against 
beta-lactamase positive bacteria.  A probe, called beta-lactamase activated fluorophore (B-LEAF), was designed and 
developed in the light of photochemical principles by employing beta-lactam ring to mimic beta-lactam antibiotics.  
Basically, two fluorophores are anchored to opposite sites of beta-lactam ring where they were located in close 
proximity to each other.  As a result of static quenching, fluorophores were in quenched state and the system did not 
produce any fluorescence read out.  When the probe was cleaved by beta-lactamase enzyme, the fluorophores diffuse 
away from each other and the system produces fluorescence read out.  The probe was tested in several beta-
lactamase producing and nonproducing strains.   In addition, the probe was tested in competition with antibiotics to 
determine antibiotic resistance.   B-LEAF probe was further introduced to a microfluidic device, which was designed 
and assembled by our group that can characterize beta-lactamase derived antibiotic resistance for direct human 
specimens.  
 
Results:  Using the developed B-LEAF probe, it is possible to determine antibiotic resistance and appropriate type of 
antibiotic to prescribe for the patient in 20 minutes.  In addition, similar time point is required to detect AR for direct 
human specimens.   
 
Conclusion: The new assay reported here fills an unmet need by providing prompt and inexpensive guidance It is 
especially critically important for low and middle income countries.  The protocol is extensible, and the antibiotic 
spectrum that is in interest can be feasibly adapted for the pathogens of regional applicability. 
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Background:  
Stimuli-responsive nanoparticles have attracted great interest recently owing to their potential application in areas 
such as targeted drug delivery, tissue engineering and cancer therapy. Among these systems, pH- or temperature-
responsive nanocarriers have been widely studied in the biomedical field since these two factors can be easily 
controlled during in vitro application and are applicable for in vivo conditions. Poly(N-isopropylacrylamide) (PNIPAM) 
is a member of temperature-responsive polymers with the sharpest transition of all thermosensitive alkyl acrylamide 
polymers.[1,2] 
 
Methods:  
In this study, PNIPAM bound Fe3O4 (SPION-PNIPAM) a thermo-pH responsive and superparamagnetic nanoparticle 
was synthesized via surface initiated ATRP (atom transfer radical polymerization) to be used in drug delivery studies. 
We tried to design this polymeric nanocarrier more applicable as drug delivery system by increasing the LCST from 
32°C to mild hyperthermia temperatures about 42°C. Loading efficiencies of doxorubicin, one of the most widely used 
anticancer drugs, was carried out in PBS buffer and DIW. The release studies performed at different temperatures 
(25°C, 37°C, 42°C) and pH (7.4, 5.6). Cytotoxic efficacy of the system investigated applying MTT and Trypan Blue assays 
in HeLa cells. In order to track internalization of free doxorubicin and doxorubicin-loaded SPION-PNIPAM, the 
Olympus xcellence RT live cell imaging system with a 37°C, 5 % CO2 chamber on an Olympus IX81 inverted microscope 
was used. 
 
Results:  
The results show that the release efficiency of drug from doxorubicin loaded PNIPAM-Fe3O4 nanoparticles depends 
on both the pH and temperature of the buffers. (Figure 1) MTT assay, Trypan Blue method and confocal microscope 
studies also proved the time, temperature, and pH dependency of drug release from synthesized nanoparticles. 
(Figure  
 
 

 
 
Figure 1. a) Schematic representation of developing and application of synthesized PH/temperature responsive 
delivery system. b) Time, pH, and temperature dependent release of doxorubicin from synthesized nanoparticles. 
 

mailto:rkhodadust@ku.edu.tr
mailto:fyagci@ku.edu.tr


 
 
Figure 2. a) MTT assay and b) Tryphan Blue method representing the cytotoxic results of free and PNIPAM-Fe3O4 
loaded doxorubicin. c) Release of doxorubicin from nanoparticles and endosomal escape at 25, 37 and 42 ⁰C. 
 
Conclusions:  
Here, a smart drug delivery system with temperature and pH double switch was established, which may protect 
the drug release in blood stream conditions (pH 7.4 and temprature 37 ⁰C) and could efficiently delivered and 
release the drug inside the tumor cells.  
Keywords: Stimuli-responsive nanoparticles, Doxorubicin, PNIPAM, Fe3O4 and drug delivery  
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Background: In complex organisms, lipids are critical for supplying energy and the basic components of the cellular 
membrane structure, and enabling tightly regulated and controlled cellular signaling [1]. Phospholipids are building 
blocks of membrane, and play important roles in cell signaling, especially during cancer cell growth and metastasis 
[2]. Emerging evidence indicates that cancer and diverse human diseases are strongly correlated with changes in the 
levels of lipids [2,3]. Cancer is a leading cause of mortality worldwide, accounting for around 13% of all deaths. 
Prostate cancer is the second most frequently diagnosed cancer of men and the fifth most common cancer overall in 
the world [4].  
Phospholipase A2 (PLA2) are esterases that cleave glycerophospholipids at the sn-2 ester bond, releasing a fatty acid 
and a lysophospholipid [5]. They are broadly defined into five different types; secretory PLA2(sPLA2), cytosolic 
PLA2(cPLA2), Ca2+-independent PLA2(iPLA2), platelet-activating factor hydrolases (PAF-AH) and lysosomal PLA2 [6-
8]. A major mechanism by which PLA2 may also mediate carcinogenesis by releasing of arachidonic acid and 
lysophospholipids [5]. iPLA2 is essential to phospholipid remodeling in many cells [9]. It also mediates cell growth in 
many cell types, including pancreatic, ovarian, kidney and prostate cancer cells [10-13]. PLA2 inhibitors are attractive 
anti-cancer targets as they would theoretically decrease the formation of both arachidonic acid and LPA congruently. 
Several inhibitors of PLA2 have been developed [14]. Bromoenol lactone (BEL) inhibits iPLA2, but not cPLA2 or sPLA2, 
and can be used to distinguish between cPLA2 and iPLA2 [15].  
With the development of a lipid study, lipidomics was defined as “the full characterization of lipid molecular species 
and of their biological roles with respect to expression of proteins involved in lipid metabolism and function, including 
gene regulation” [16]. Lipidomics can identify how alterations in lipid metabolism alter cellular homeostasis and 
disease.  
This study utilizes a lipidomics approach to identify novel markers of exposure to BEL in PC-3 cells. To do so, shotgun-
based ESI-MS lipidomics was used to examine alterations induced from BEL exposure in the lipid profiles of treated in 
comparison to un-treated group  
 
Methods: PC-3 cells were grown and treated with 10 μM BEL in for 6 h and 24 h. Lipids were extracted from according 
to the method of Bligh and Dyer [17]. Phosphorus assay was performed according to the reported procedure with 
slight modifications [18,19]. Characterization and quantitation of phospholipids using electrospray Ionization-mass 
spectrometry (ESI-MS) was performed as described previously (20-22).  
Multivariate analyses, such as Principal Component Analysis (PCA) and Partial Least Squares Discriminant Analysis 
PLS-DA, were performed using MetaboAnalyst 2.0 (http://www.metaboanalyst.ca/MetaboAnalyst/faces/Home.jsp)  
 
Results: As seen in Fig. 1 (a), numbers of fatty acids (FA), glycerolipids (GL), glycerophospholipids (GP) and 
sphingolipids (SP) altered after BEL treatment. The biggest alteration was observed in the GP species. We next 
analyzed individual phospholipid species and identified a lot of different m/z values whose variance were found to be 
significantly altered in the BEL treated group, representing phosphotidylcholine (PtdCho), phosphotidylethanolamine 
(PtdEtn) and phosphotidylserine (PtdSer) in Fig. 1(b).  
 
 
Conclusions: It was observed that, iPLA2 inhibition by BEL treatment changed lipid profile of PC-3 cell lines.  
Keywords: Lipidomics, Phospholipase A2, Electron ionization-mass spectrometry, Bromoenol lactone, PC-3  
(a) (b)  
Figure 1: Effects of iPLA2 inhibition on (a) lipids and (b) phospholipids species in PC-3cells  
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Background: The pyrrolidine and indole ring system found in the structure of various biologically important 
compounds used in the treatment of various diseases (1) and has a significant place in the pharmaceutical R&D 
studies (2). Thus the combination of the two ring system into compounds; A and B were attractive, we studied 
apoptotic effect of these compounds on the human breast cancer MCF-7 cells. The balance between cell 
proliferation and apoptosis is very important in the formation of cancer. Caspases are the major executioners which 
lead to apoptotic cell death. Caspases 8 and 9 are the most important members of this group (3). 
Methods: Pyrrolidine derivatives bearing the indole ring have been synthesized and characterized as indicated our 
previous studies (4). Three replicates of each group were used and the experiment was ended at 100 th h. All data 
have been recorded by the supplied RTCA software. MCF-7 cells were grown on six-well plate petri dishes as 
monolayer culture until they reach 50-60% confluence. After 24 and 48 h of treatment, cells were harvested and 
resuspanded in 100 µl of D-PBS for the biochemical investigations. Caspases 8 and 9 were determined according to 
the manufacturer’s instructions (BioVision Research Product, Mountain View, CA, USA). Results were expressed as 
the caspase enzyme as measured by optical density (OD 405 nm).  
Results: Treatment with A at 10 and 20 μM caused a significant increase of cell index whereas at 50 and 100 µM 
caused a significant drop of cell index. Our analysis of IC 50 value of A was resulted in 30 µM. Treatment with B at 
10, 20 and 50 μM caused a significant increase of cell index whereas at 100 µM caused a significant drop of cell 
index. B at 100 µM inhibited cell proliferation 50%. There was no significant in caspase 8 in all the groups. The 
elevation in caspase 9 enzyme activity in B 48h was observed compared with the DMSO (p < 0.05). 
Conclusions: Compound A and B may not be considered as an apoptotic agent on MCF-7 cells. Further investigation 
is need to be made for different doses and intervals to get its real  potential activity. 
 
Keywords: pyrrolidine, indole,Caspase, MCF-7 cells, apoptosis  
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Introduction: Systemic candidiasis caused by non-albicans Candida sp. has recently emerged with 
increasing mortality and drug resistance1. Especially, some C. glabrata strains are less susceptible to 
first-line antifungal drugs, such as fluconazole and itraconazole2, which are known inhibitors of fungal 
lanosterol 14 α-demethylase (CYP51)3. Herein we present inhibitory activities of some (arylalkyl)azoles 
against clinically resistant C. glabrata strain which were reported to be potent against C. albicans3,4. Via 
molecular modelling with C. glabrata CYP51 (CGCYP51) crystal structure (PDB code: 5JLC) we provide 
some mechanistic insights.  

 

Table. MICa values (µg/mL) of 15, 19, 28, and 30 against C. albicans and C. glabrata 

 

 

 

 

 

 

 

Methods: MIC values of the compounds were determined by microdilution method in compliance with 
CLSI protocols5. We used AutoDock (v4.2), VMD (v1.9.2), and NAMD (v2.10) for molecular modeling 
studies.  

 
Results: 19 and 28 were more effective against C. glabrata than 15, 30, and fluconazole which had showed 
potent inhibitory activity against C. albicans (Table). Molecular modeling studies predicted that 19 and 28 
made lipophilic contacts with Y127, L130, and T131 side chains of CGCYP51 (Figure), stable during a 2-ns 
simulation. 

 

Discussion: Our derivatives proved promising against clinically resistant C. glabrata infections.  Y127, 
L130, and T131 could be key residues for CGCYP51 inhibition 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure: Binding modes of  19 (yellow) and 28 (orange) in CGCYP51 catalytic domain 

 

Comp
. 

R1 R2 
C. albicans 

C. 
glabrata 

15 H -C6H4pC6H4 0.125 2 
19 Cl -(CH2)3CH3 0.5 0.25 
28 Cl -C6H11 1 0.50 
30 Cl -C6H4pC6H4 0.25 4 

Fluconazole  0.25 32 
a MIC: minimum inhibitor concentration (µg/mL) 
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Background: Mushrooms have been using as food as well as in folk medicine since centuries all over the world. It 
has unique flavor, nutritional and medicinal properties. It has been estimated about 140,000 mushroom species 
exist and only 10% is known. Among all known mushroom species only 10% are edible and rest are poisonous 
species1. The last 10 years, mushrooms, received great attention in developed countries, and continue to take 
attention. Medicinal mushrooms are sources of polysaccharides that prevent the cancer and increase the strength 
of the immune system (as immunomodulatory) properties. In this study, immunomodulatory activity of the 
commercial mushroom species growing in Anatolia; namely, Inonotus dryadeus (Willd.) P.Karst, Porodaedalea pini 
(Brot.) Murrill, Fuscoporia torulosa (Pers.) T. Wagner & M. Fisch., Bjerkandera adusta (Willd.) P. Karst, Ganoderma 
resinaceum Boud., were determined. 
Methods: Mushroom samples were dried under shadow, grounded, and extracted with methanol and hot water, 
successively. The solvent of methanol was removed by using rotary evaporator under vacuum. The water was 
removed by using lyophilisation. Peripheral blood mononuclear cells (PBMC) were isolated from heparinized 
venous blood of healthy adult donor by Ficoll–Hypaque gradient centrifugation. Cells proliferated following a 
method reported by Nielsen et al.2 Luminol-enhanced chemiluminescence assay was performed using Helfand et 
al. protocol3.  
Results: Immunomodulatory activity results of methanol extracts of I.dryadeus, P.pini, F.torulosa, B.adusta, 
G.resinaceum with IC50 values are ; 250, 21.3, 13.9, 187, 67,2 µg/ ml respectively.  I.dryadeus, P.pini, F.torulosa, 
B.adusta, G.resinaceum water extracts exhibited 82.7, 126.6, 31.4, 250, 12.8 µg/ ml IC50 values respectively.  
Conclusions: We can say that from the results, the mushrooms have significant immunomodulatory activity. 
Exracts have compared with Ibuprofen (IC50 is 11.2 µg/ ml) as a standard. Especially; methanol extracts of P.pini, 
F.torulosa and water extract of G.resinaceum showed highest activity (13.9, 21.3 and 12.8 µg/ ml IC50 values 
respectively) and their activities compete with value of commercial standard (Ibuprofen) . Methanol extract of 
G.resinaceum and water extract of F.torulosa exhibited moderate immunomodulatory activity (67.2 and 31.4 µg/ 
ml IC50 values respectively). 
 
Acknowledgements: This study is supported by a grant (114Z550) from The Scientific and Technological Research 
Council of Turkey (TÜBİTAK). 
 
Keywords: Immunomodulatory activity, Inonotus dryadeus, Porodaedalea pini, Fuscoporia torulosa, Bjerkandera 
adusta, Ganoderma resinaceum 
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Background: Oxadiazoles are frequently occurring pharmacophores in drug-like molecules due to their metabolic 
profile and ability to engage in hydrogen bonding with receptor site. In recent studies, 1,3,4-oxadiazole derivatives 
have been reported to show potent antitumor activity against different cancer cell lines through the inhibition of 
different growth factors, enzymes and kinases including telomerase, histone deacetylase, methionine 
aminopeptidase, thymidylate synthase, glycogen synthase kinase-3, epidermal growth factor, vascular endothelial 
growth factor and focal adhesion kinase.1 
 
Methods: New oxadiazole derivatives were obtained via the reaction of 5-[[(5,6,7,8-tetrahydronaphthalen-2-
yl)oxy]methyl]-1,3,4-oxadiazole-2(3H)-thione with 2-chloro-N-(thiazol/benzothiazol-2-yl)acetamide derivatives in 
the presence of potassium carbonate. MTT assay was carried out to determine the cytotoxic effects of the 
compounds on A549 human lung adenocarcinoma and C6 rat glioma cell lines. The detection of early and late 
apoptotic cell percentages, Caspase-3 activation and depolarized mitochondrial membrane potential were 
performed using Annexin V-FITC apoptosis, Caspase-3 and JC-1 mitochondrial membrane potential detection assay 
kits, respectively. 
 
Results: Among the tested compounds, compounds 2, 6 and 9 showed significant cytotoxic effects on C6 cell line 
with IC50 values of 42.67±6.43, 1.63±1.02 and 30.7±8.33 µg/mL and on A549 cell line with IC50 values of 47.0±7.0, 
18.67±2.52 and 55.0±5.0 µg/mL, whereas cisplatin showed its cytotoxic activity against C6 and A549 cell lines with 
IC50 values of 13.3±1.53 and 22.33±1.15 µg/mL, respectively. Compound 9 increased early and late apoptotic cell 
population (25.3 and 12.3% for A549 and C6 cells) more than cisplatin (17.8 and 11.4% for A549 and C6 cells). 
Compound 9 also caused more mitochondrial membrane depolarization in both cell lines (95.5 and 98.0% for A549 
and C6 cells) compared to cisplatin (10.0 and 55.0% for A549 and C6 cells). On the other hand, compound 6 caused 
higher Caspase-3 activation (25.0 and 33.9% for A549 and C6 cells) than cisplatin (10.5 and 9.6% for A549 and C6 
cells) in both cell lines. 
Conclusions: In conclusion, compounds 2, 6 and 9 were found to be the most potent anticancer agents against 
A549 and C6 cell lines in this series. Compound 6 caused significant Caspase-3 activation in both cells, whilst 
compound 9 showed notable effects on apoptosis and mitochondrial membrane depolarization in both cells.  
 

Keywords: Apoptosis, Cancer, Mitochondrial membrane potential, Oxadiazole, Thiazole. 
 

 
 
Figure 1: The Synthesized Compounds.    
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One of the main challenges in bioinorganic chemistry is to synthesize new DNA-targeting complexes as a potential 
anticancer drug leads providing better efficiency with low tissue resistance compared to cisplatin1-4. For this 
purpose, three novel platinum complexes have been synthesized, identified and their DNA binding ability has been 
studied by spectroscopic techniques and gel electrophoresis.  
Calculated binding constant values were demonstrated that the synthesized drugs have a significant interaction 
and induce a double strand cleavage.  Current studies suggest that as a promising anticancer agent the biological 
activities of this drug can be examined. 
 
Keywords: Antitumor Drugs, Platinum Complexes, suphur-nitrogen donor ligands, DNA Binding Ability, 
cytotoxicity 
 
 
 
 
 
 
 
 
Figure 1: Molecular structure of 2,3-bis(2-tiyophenyl) pyrazine containing platinum(II) complexes 
 
 
References:    
   
16. Wilson J J, Lippard S, Synthesis, characterization, and cytotoxicity of platinum(IV) carbamate complexes. (2011) 

J. Inorg. Chem.;50:3103-15 . 
17. Reedijk J, Metal-ligand exchange kinetics in platinum and ruthenium complexes. (2008) Platinum Met. Rev. 

;52(2):2-11.  
18. Guo Z J , Hambley T W, MurdochP D , Sadler P J, Frey U J, Chelate-ring-opened adducts of [Pt(en)(Me-Mal-

O,O′)] (en = ethane-1,2-diamine, Me-Mal = 2-methylmalonate) with methionine derivatives: relevance to the 
biological activity of platinum anticancer agents. (1997) Chem. Soc., Dalton Trans.; 4:469–478.  

19. Lempers, E L M, Reedijk J, Interactions of platinum amine compounds with sulfur-containing biomolecules and 
DNA fragments. (1991) J. Adv. Inorg. Chem.; 37:175–217. 

 
 
 
 
 
 
 
 
 
 
 
 
 

NN

SS

Pt Cl

Cl

NN

SS

Pt NH3

Cl

Cl NN

SS

Pt

N

N

S

S Cl2

http://pubs.rsc.org/en/content/articlelanding/1997/dt/a604210d
http://pubs.rsc.org/en/content/articlelanding/1997/dt/a604210d
http://pubs.rsc.org/en/content/articlelanding/1997/dt/a604210d


OP-13 Synthetic Route for Novel Fluoroquinolone and Conazole Derivatives Containing Different 
Pharmacophore Groups Starting from Antipyrine 
 
Yıldız Uygun Cebecia, Hacer Bayrakb, Ahmet Demirbaşa, Serap Başoğlu Özdemira, Neslihan Demirbaşa 

a Karadeniz Teknik Üniversitesi, Fen Fakültesi Kimya Bölümü, 61080 TRABZON; b Karadeniz Teknik Üniversitesi, 
Maçka MYO, Kimya ve Kimyasal İşleme Teknolojileri Bölümü, 61750 TRABZON;  
E-mail: h.bayrak@ktu.edu.tr 
 
Background: Antipyrine is the first pyrazoline-5-one derivatives used for the treatment of pain and inflammation 
as anti-inflammattory, analgesic, antipyretic and antimicrobial agents.1 Beside this, 1,2,4-triazole ring is also known 
compound as their important biological activites such as antimicrobial, anti-inflammatory, analgesic, antitumorial, 
antihypertensive, anticonvulsant and antiviral activities.2 Fluoroquinolones such as norfloxacin, pefloxacin, 
enoxacin, ofloxacin, and ciprofloxacin play a major role in the treatment of bacterial community or hospital 
acquired diseases by displaying excellent pharmacokinetic properties, high antimicrobial activity, and low side 
effects.3, 4 
 
Results: In this study we synthesized new compounds containing different pharmacophore groups including 
antipyrine, triazole, norfloxacin or ciprofloxacin in one molecule, or conazole analogues with antimicrobial activity.  
 
Conclusions: All the newly synthesized compounds were characterized by 1H NMR, 13C NMR, FT IR, EI MS 
spectroscopic techniques and these compounds were screened for their antimicrobial activity and they showed 
good-moderate activity against some of test microorganisms.  
 
Keywords: Antipyrine, Fluoroquinolone, 1,2,4-triazole,Mannich Base 
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Figure 1: Synthetic Route for New Heterocylic Compounds 
This study is supported by Karadeniz Technical University of Scientific Research Project (BAP) with the project 
number FBB-2015-5289. 
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Backround: The natural products derived from plants are the important sources that can be used in the treatment 
of breast cancer. Salvia species and their derived products were recommended as potential anti-tumor substances. 
 
Aim of the study: In this study, it has been investigated that the potential cytotoxic and genotoxic effects of the 
methanol extract of Salvia kronenburgii on breast cancer cell lines, MCF-7 and MDA-MB-231.  
 
Method: Determination of chemical compounds of S. kronenburgii was done by using a GCXGC-TOF/MS system 
and a dual stage commercial thermal desorption injector. Growth inhibition of the S. kronenburgii was measured 
by the MTT and ATP viability assays.  The mode of cell death was detected by with fluorescent dyes (Hoechst 33342 
+ Calcein-AM + Propidium iodide staining). Genotoxic effect of S. kronenburgii was measured by COMET assay.  
 
Results: S. kronenburgii showed anti-proliferative effect in a dose dependent manner on MCF-7 and MDA-MB-231 
cell lines by inducing apoptosis like cell death. The pyknotic cell nuclei were observed at the cell lines in response 
to S. kronenburgii. Furthermore, significant increase was shown in genetic damage index and frequencies in the 
damaged cells.  
 
Conclusion: We propose that an endemic plant S. kronenburgii might be used for the cancer chemoprevention via 
cytotoxic and genotoxic effects. 
Key words: Salvia kronenburgii, breast cancer, cytotoxicity, genotoxicity, in vitro 
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The Klotho is known as lifespan enhancing protein involved in antagonizing the effect of Wnt proteins. Wnt 
proteins are stem cell regulators, and uninterrupted exposure of Wnt proteins to the cell can cause stem and 
progenitor cell senescence, which may lead to aging1,2. Keeping in mind the importance of Klotho in Wnt signaling, 
in silico approaches have been applied to study the important interactions between Klotho and Wnt3 and Wnt3a 
(wingless-type mouse mammary tumor virus (MMTV) integration site family members 3 and 3a). The main aim of 
the study is to identify important residues of the Klotho that help in designing peptides which can act as Wnt 
antagonists. For this aim, a protein engineering study is performed for Klotho, Wnt3 and Wnt3a. During the 
theoretical analysis of homology models, unexpected role of number of disulfide bonds and secondary structure 
elements has been witnessed in case of Wnt3 and Wnt3a proteins. Different in silico experiments were carried out 
to observe the effect of correct number of disulfide bonds on 3D protein models. For this aim, total of 10 molecular 
dynamics (MD) simulations were carried out for each system. Based on the protein-protein docking simulations of 
selected protein models of Klotho with Wnt3 and Wnt3a, different peptides derived from Klotho have been 
designed. Wnt3 and Wnt3a proteins have three important domains: index finger, N-terminal domain and a patch 
of ~10 residues on the solvent exposed surface of palm domain. Protein-peptide docking of designed peptides of 
Klotho against three important domains of palmitoylated Wnt3 and Wnt3a yields encouraging results and leads 
better understanding of the Wnt protein inhibition by proposed Klotho peptides. Further in vitro studies can be 
carried out to verify effects of novel designed peptides as Wnt antagonists3, 4.  
 
Keywords: Klotho protein, wnt proteins, wnt3, wnt3a, stem cell, cognitive factors, Palmitoleic acid, peptides, 
standard peptdes, in-silico drug discovery, Schrodinger Maestro drug designing suit.  
 
Novelty: Klotho protein play an important role in improving cognition as well as decreasing the cellular senescence. 
Some klotho peptides are proposed as inhibitors of abbarent wnt3 and wnt3a proteins.  
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Background: Valproic acid (Valproate, VPA) is a medication widely used to treat bipolar disorder and epilepsy in 
human. Besides its usage in treatment, it has potential deleterious  
effects on tissues by disrupting the oxidant and antioxidant balance (1,2). Edaravone (3-methyl-1-phenyl-2-
pyrazoline-5-one, EDA) is a free radical scavenger and acts as an antioxidant (3). Spleen is an organ which has a 
crucial role in blood cell circulation and also in immune system by synthesizing antibodies. Its absence or 
dysfunction may cause a tendency to infections and inflammation. In the present study, the putative protective 
role of EDA on VPA administered rats was investigated.  
 
Methods: Female Sprague Dawley rats were randomly divided into four groups: control group, VPA (0.5 
g/kg/day,i.p.) given group, EDA (30 mg/kg/day, i.p.) given group, and VPA+EDA (in same dose and time, i.p.) given 
group. Both VPA and EDA were given to the animals for seven days. On the 8th day of the experiment, animals 
were fasted overnight, then sacrificed under anesthesia and spleen samples were taken and homogenized. Some 
oxidant and antioxidant biochemical parameters; lipid peroxidation (LPO)(4), sialic acid (SA)(5), superoxide 
dismutase (SOD)(6), glutathione-S-transferase (GST)(7) glutathione peroxidase (GPx)(8) were determined in spleen 
homogenates.  
 
Results:LPO and SA levels were significantly increased and SOD, GST and GPx activities significantly decreased in 
VPA given group compared to the control group. In VPA+EDA given group, LPO and SA levels were significantly 
decreased and SOD, GST and GPx activities significantly increased compared to the VPA given group.  
 
Conclusions: According to the results, EDA treatment may have beneficial effects against VPA induced oxidative 
damage in spleen through its antioxidant effects.  
 
Keywords: Valproic acid, edaravone, oxidant and antioxidant parameters, spleen  
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OP-17 Web Server-Based Structure Prediction as Supplementary Tool for Secondary Structure Analysis of 
Proteins with FT-IR 
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Background: Secondary structure changes of proteins are of biological importance. Several prediction algorithms 
serve on the Web using protein amino acid sequences as inputs to estimate their secondary structures.  We 
claim that such prediction can reliably supplement secondary structure analysis of proteins through their Fourier  
Transform Infrared (FT-IR) spectra.  FT-IR spectroscopy is commonly used to evaluate secondary structure 
changes of proteins in response to changing environmental conditions or effector molecules.  However, 
extracting protein secondary structure percentages from FT-IR data is difficult.  Crystal structures of proteins 
commonly supplement such analysis but these approaches are inapplicable when crystal (or NMR) structure of 
the protein is unavailable.  It is suggested that Web-based predictors can be used as well with the same purpose. 
 
Methods: Basic fibroblast growth factor (FGF) is a biologically significant protein. Seven predictors are tested for 
their ability in determining the structure of the FGF protein, for which the structure is already known. Four major 
secondary structural elements (helix, sheet, turn, coil) are considered to represent the essential secondary 
structure variation in proteins.  Predictors yielding results with the lowest root mean square deviation (RMSD) 
to the experimental values are considered to perform the best. All predictors are inspected for their overall 
secondary structure prediction potentials using 42 additional proteins and protein parts in order to see if 
performances change for other proteins. Predictors are finally evaluated for their prediction capacities of each 
structural element.  As the second part of the work, FGF secondary structure will be analyzed using experimental 
data; i.e., by curve-fitting the amide-I band, Curve-fit analysis will first be applied to the spectral data of the 
protein’s stable form, to optimize the curve-fit parameters, as the first parameter set.  To test the applicability 
of the Web Server-based secondary structure tools, the same task will be performed through using their 
prediction outcomes as reference, to attain the second parameter set. Then, both parameter sets will be used 
during curve-fitting of the FT-IR data of the protein measured in other conditions.  The results will be compared. 
 
Results: Initial part of the work is finalized.  Average RMSD value of one of the inspected predictors is found to 
be as low as 1.90.  This is due to high prediction capacity and partial compensation of the lengthwise prediction 
errors during overall secondary structure calculations.  The second part of the work is in progress.  Present 
results will be reported. 
 
Conclusions: It is concluded that the Web Server-based protein structure prediction for overall secondary 
structure analysis is possible with high precision. Although such prediction algorithms are yet to be conclusive 
in determining the secondary structure of an unknown protein, their supplementary role for the secondary 
structure analysis with FT-IR will be validated with this work. 
 
 
Keywords: Protein secondary structure; Web Server-based structure prediction; FT-IR; method combination 
 
 

 

 



 
OP-18 A new pollen-derived microcarrier for Pantoprazole delivery 
 
Lalehan Akyuza, Idris Sarginb, Murat Kayab, Talip Ceterc, Ilgaz Akatad 
 

 

aAksaray University, Technical Vocational School, Department of Chemistry Technology, 68100, Aksaray, Turkey; 
bAksaray University, Faculty of Science and Letters, Department of Biotechnology and Molecular Biology, 68100 
Aksaray, Turkey; 
cKastamonu University, Faculty of Arts and Sciences, Department of Biology, 37100 Kastamonu, Turkey; 
dAnkara University, Faculty of Science, Department of Biology, 06100, Ankara, Turkey. 
 
E-mail: lale_akyuz@hotmail.com 
 
 
Background: Pantoprazole is a proton pump inhibitor and widely used for treatment of duodenal ulcer, gastric 
ulcers and gastroesophageal reflux disease. It is effective in reducing acid secretion and elevates pH levels of gastric 
juice [1, 2]. The duration of action of pantoprazole is generally a full 24 h and encapsulation of drug can prolong 
the action of the drug by controlling the drug release rate in the duodenum for absorption [2]. Plant-derived 
carriers have emerged as promising materials for drug encapsulation. Especially, sporopollenin microcapsules 
extracted from diverse pollen species have been proved to be effective drug carriers due to their biocompatibility, 
homogeneity in size, resistance to harsh chemical conditions and high thermal stability. In this study, sporopollenin 
microcapsules were extracted from pollens of C. avellana for the first time, loaded with pantoprazole and used in 
release of pantoprazole under in vitro conditions at pH 7.4 simulating the environment of intestinal tract. 

Methods: In the present study, pantoprazole was encapsulated into the C. avellana using passive loading 
technique reported by Mundargi et. al [3] with some modifications. The morphology and bonding characterization 
of the microcapsules were carried out by with SEM and FTIR analysis, respectively. The thermal stability of 
microcapsules was tested using TGA. In order to determine of delivering ability of pantoprazole released from 
sporopollenin microcapsules, in vitro drug release mechanism was examined in the simulated biological fluid at pH 
7.4 for both microcapsules and non-formulated drug (control). Also, kinetics analysis of the drug-loaded 
microcapsules was also performed using zero-order, first-order and Higuchi models. Drug entrapment efficiency 
was carried out for determination of the drug amount in the microcapsules. 
 
Results: The drug entrapment efficiency was recorded as 29.81%. SEM micrographs (Fig. 1) clearly showed the 
drug was loaded into the microcapsules through the apertures of microcapsule and also some drugs were adsorbed 
on the surface of microcapsules. FT-IR spectra analysis confirmed the drug loading. Thermogravimetric analysis 
revealed that thermal stability of pantoprazole was enhanced by encapsulation. In vitro release studies showed 
that pantoprazole-loaded sporopollenin microcapsules exhibited better release performance than the control. C. 
avellana sporopollenin microcapsules can make an efficient carrier for delivery of pantoprazole. Analysis of the 
release kinetic data suggested that Higuchi model is more appropriate for the pantoprazole loaded microcapsules. 
 
Conclusions: This study demonstrated that hollow sporopollenin microcapsules are easily obtainable from C. 
avellana pollen grains and sporopollenin microcapsules are ideally suited to loading of pantoprazole. In particular, 
the three apertures on the microcapsule surface enabled drug loading into the microcapsules. Also, outer surface 
of the sporopollenin microcapsules served as surface for binding of drug particles. Pantoprazole-loaded 
sporopollenin microcapsules exhibited a better release performance than the control in in vitro release 
experiments at intestinal pH conditions. Sporopollenin microcapsules are remarkably resistant to harsh conditions 
and are capable of withstanding conditions within the gastrointestinal tract. Therefore, the C. avellana 
sporopollenin microcapsules can be used as a carrier for delivery of pantoprazole. 
 
Keywords: proton pump inhibitor; delayed-release; colon delivery; hazelnut pollen; kinetics 
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Figure 1. Scanning electron micrographs of raw Corylus avellana pollens (a, b), hollow Corylus avellana 
sporopollenin microcapsules (c, d), pantoprazole (e, f) and pantoprazole-loaded and sporopollenin microcapsules 
(g, h). 
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Two-dimensional (2D) cell culture and in vivo cancer model systems have been used to understand cancer 

biology and develop drug delivery systems for cancer therapy. Although cell culture and in vivo model studies 

have provided critical contribution about disease mechanism, these models present important problems. 2D 

tissue  culture models  lack  of three dimensional (3D) structure, while  animal  models are expensive,  time  

consuming,  and inadequate to  reflect human tumor biology. Up to the present, scaffolds and 3D matrices have 

been used for many different clinical applications in regenerative medicine such as heart valves, corneal implants 

and artificial cartilage. While tissue engineering has focused on clinical applications in regenerative medicine, 

scaffolds can be used in in vitro tumor models to better understand tumor relapse and metastasis. Because 3D in 

vitro models can partially mimic the tumor microenvironment as follows. This review focuses on different 

scaffold production techniques and polymer types for tumor model applications in cancer tissue engineering and 

reports recent studies about in vitro 3D polymeric tumor models including breast, ewing sarcoma, pancreas, oral, 

prostate and brain cancers.  

 
Keywords: Polymeric scaffolds, 3D tumor models, Cancer tissue engineering, In vitro cancer research 
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Antibiotic resistance, resulting from the misuse or underuse of antimicrobial drugs, has been acknowledged since 
the discovery penicillin. The co-administration of beta-lactam antibiotics and beta-lactamase inhibitors has been a 
favored treatment strategy against beta-lactamase-mediated bacterial antibiotic resistance. Peptide-based drugs 
are favored as alternative to small molecule drugs, due to their high efficacy and low toxicity, despite the 
disadvantage of their larger size and hydrophobicity restricting their uptake. Along with the discovery of cell 
penetrating peptides, which can translocate through the cell membrane without the need for a receptor, the 
studies on peptide-based drugs that target intracellular proteins have regained attention. Guiding the field of novel 
beta-lactamase inhibitor design is the beta-lactamase and the beta-lactamase inhibitory protein (BLIP) interface, 
which has served as the basis for designing BLIP-based peptide inhibitors. In our previous studies, we have 
proposed a novel chimeric peptide that has a potential to translocate across the bacterial cell wall and inhibit 
intracellular beta-lactamase [1]. Here, our goal was to modify a previously identified BLIP-based beta-lactamase 
inhibitory peptide RRGHYY for improved bacterial uptake. Motivated by the results of the structure-activity 
relationship studies on the cell-penetrating peptide pVEC [2], our approach involved the addition of LLIIL residues 
to this beta-lactamase inhibitory peptide to design a chimera. We examined the inhibitory peptide RRGHYY, and 
its chimeric derivative and compared them with the antimicrobial peptide melittin, the beta-lactam antibiotic 
ampicillin, and the beta-lactamase inhibitor potassium clavulanate in terms of antibacterial activity and effects on 
the bacterial membrane permeability and surface structure. We observed that upon addition of LLIIL, the beta-
lactamase inhibitory peptide RRGHYY gained antimicrobial properties and the membrane permeabilizing potential 
of this peptide was improved. We believe expanding the knowledge base of antimicrobial action of peptide-based 
drugs will accelerate and advance peptide based drug discovery studies. We gratefully acknowledge TUBITAK 
(114M179) and BAP (14A05D7) for funding the project. 
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Backgroud: Opiates are largely used for the treatment of pain from moderate to severe, but they present 
limitations due to their well-known side effects, such as the development of tolerance, addiction, respiratory 
depression and their scarce efficacy to control neuropathic and chronic pain. In the last few years, several studies 
highlighted the pos
simultaneous activation can determine a synergistic effect to produce analgesia at very little doses of agonist. 
Biphalin (Tyr-D-Ala-Gly-Phe-NH-)2 is a symmetric octapeptide with a palindromic structure, it represents a good 

opioid receptors in low-nanomolar range and activates efficaciously the G-protein coupled receptors. It has also 
been demonstrated that biphalin can pass the BBB; its activity is lower than that morphine when administered by 
i.v., but it is hundreds time more potent than morphine when administered by i.c.v. or i.t.;2  this is probably due to 
its metabolic instability. 
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Figure 1. Cyclic Biphalin’s analogues with lanthionine xylene bridge. 
 
Methods: Several biphalin analogues have been designed so far to delineate a large SAR studies. The principal 
modifications done by our research group upon biphalin are summarized here: 
1) Substitution of the hydrazine bridge with various diamines, piperidine and aryl-diamines.3 
2) Use of homo- 3 residues.4 
3) p-fluoro substitution of Phe aromatic ring in position 4,4’.5 
4) Design of several cyclic analogues, with the substitution of the D-Ala residues by D-Cys and D-Pen and oxidation 
of thiols groups by iodine.6 

5) Lately we have also developed a new type of cyclization using different substituted di-bromoxylenes to generate 
a lanthionine xylene bridge.  
 
Results: The biological in vitro evaluation by binding assay and GTP activation demonstrated that cyclic biphalin’s 
analogues with dibromo-xylene bridge (1-3), bind effi -receptors and in vivo evaluation tests 
have shown a high antinociceptive and long lasting activity. 
 
Conclusions: Structural modification of biphalin into cyclic constrained analogues is a valuable tool to search and 
find new pharmaceutical entities with improved antinociceptive profile, that might overcome the common side-
effects of opiates.    
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Introductıon: Brain tumors constitute an important group of diseases that cause death in humans. More than 

70% of brain tumors are the gliomas originated from the glial cells (1). C6 glioma tumor line is widely used all 

over the world in drug interaction studies (2,3). 

Xanthium strumarium is known as ‘pıtırak’ among the local people and qualified as the important source of 

valuable compounds. Due to its phytochemical properties, intensive studies have been performed on this plant 

species in recent years (4,5). 

In this study, we aimed to characterise the xanthanolides isolated from the prickly fruits of X. strumarium as well 

as the evaluation of their effects on glioma. 

Materials and methods: X. strumarium was collected from Kilis-Söğütlüdere district and then the fruits were 

dried and ground. The grounded material was extracted with n-hexane to remove the lipophilic materials. Then 

the plant material was macerated with acetone at room temperature in order to obtain the xanthanolides. Four 

xanthanolide sesquiterpene lactones were isolated from the acetone extract of X. strumarium by using column 

chromatography and thin layer chromatography techniques. Chemical structures of these metabolites were 

identified as to be xanthinosine, xanthumin and xanthanol by using IR, UV, 1H-NMR, 13C-NMR, 1D and 2D-NMR.  
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Cytotoxic activities of xanthinosine, xanthumin and xanthanol on C6 glioma and HUVEC endothelium cells were 

determined by employing MTT (Methyl Thiazolyl Tetrazolium) assay. In order to determine the relationship 

between the cytotoxic xanthanolide doses and oxidative damage, TBARS analysis was performed and the effects 

of xanthanolides on lipid peroxidation levels were measured (6). Additionally, genotoxicity of the cells treated 

with xanthanolide was determined by using MN (micronucleus) assay. In order to determine the death pathway 

of the cells, apoptotic DNA fragmentation and kinase assays (ADPsensorTM Universal Kinase Activity Assay Kit) 

were performed. 

Results: Among the xanthanolides applied, xanthinosin and xanthumin showed cytotoxic effect at high doses. On 

the other hand, all of the xanthanolides increased the oxidative stress and exhibited genotoxic effect on C6 cells. 

Additionally, all of them supressed the kinase activities of the C6 cells, while they remained inactive on HUVEC 

cells. Xhantanolides having cytotoxic activity at high doses also induced the oligo-nucleozomal DNA 

fragmentation in the cells. 

Discussion: While xanthinosin and xanthumine caused oxidative damage and apoptosis in tumor cell lines, they 

did not damage the healthy endothelial cells. Finding chemicals or metabolites having no damage to the healthy 

cells is one of the main goals of the cancer researches. So, we believe that our findings will provide a valuable 

contribution to the literature and the future works. 

Keywords: Xanthium strumarium, Xanthanolide, Glioma, Xathinosin, Xathumin, Xathanol. 
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Background: Homotetramer M2 protein of influenza A virus plays a vital role in virus’ life cycle. N-terminal residues 

(amino acids 1-23) enable the virus to interact with the host, amino acids 23-46 form the trans membrane helical 

region, and C-terminal amino acids are needed for proliferation [1-2]. Among these regions the trans-membrane 

helical region in particular attracts attention as it shapes the proton channel, which assist the protonation of virus 

interior and the transfer of virus DNA into (human) host [3]. In this channel it is known that His37 residues act as a 

pH sensor and Trp41 and Asp44 residues operate as proton gates [4]. At low and high pH values change in His 

protonation states give rise to opening and closing of the proton channel.  

There are two commercial inhibitors of this channel, rimantadine (RIM) and amantadine (AMA). The binding site 

and the effect of binding on the proton channel structure is still under debate. Although it is commonly believed 

that these inhibitors bind inside the channel [5-6], to the region formed by Val27-Gly34 residues, recent RIM bound 

protein nuclear magnetic resonance (NMR) study revealed protein structure with RIM bound outside of the 

channel [4]. Thus, we investigated the plausible binding sites in and out of the channel in a systematic way utilizing 

tandem of molecular docking and molecular dynamics simulations.  

Methods: Starting from RIM bound NMR structure (PDB ID: 2RLF), we docked RIM molecule into the protein and 

benchmark our methodology and find new binding sites. Then we ran short MD simulations to confirm the 

stability of the molecule in these binding sites. Next, we repeated the same procedure for AMA molecule. For 

molecular docking simulations Autodock Vina [7] and for MD simulations Gromacs 5.0 [8] programs were used.   

Results: We identified plausible binding sites through set of molecular docking and molecular dynamics 

simulations. Binding sites were located both in and outside the channel as it was proposed in earlier studies.  

Conclusions: Results that will be discussed in this presentation will pave the way leading to the ultimate goal of 

understanding how inhibitor molecules bind and affect the structure of the proton channel. This information later 

will be used in the design of more efficient drug molecules to fight against one of the most common human disease, 

influenza.               



 
Figure 1: NMR structure of RIM bound M2 proton. RIM molecules observed both inside and outside of the channel 
are shown in red and inner window shows detailed view of the channel.  
 
Keywords: influeanza A virus, M2 protein, rimantadine, molecular docking, molecular dynamics 
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Purpose:  
To compare the effect of cyclosporine A, water extract of propolis (WEP) 1%, water extract of propolis 3% and 
dexamethasone on oxidative stress in a model of experimentally induced corneal neovascularization. 
 
Methods: 
Chemical cauterization of the right eyes of 35 male Wistar rats was performed by touching central cornea with a 
sodium hydroxide soaked cotton applicator for 10 seconds. We divided rats in five groups according to treatment 
agent: Group 1 was control group that received isotonic saline solution, Group 2 received topical cyclosporine A 
0.05%, Group 3 received topical WEP 1%, Group 4 received topical WEP 3% and Group 5 received dexamethasone 
0.1%. Treatment protocol was applied after 24 hours. All groups were applied three times a day treatment for 10 
days until blood samples were collected and the rats were sacrificed. All the samples were immediately centrifuged 
at 1500 rpm for 10 min to separate the serums, and serums was stored at  -80  C until analysis. Total antioxidant 
status (TAS), total oxidant status (TOS) and oxidative stress index (OSI) were evaluated. Kruskal Wallis test was 
used for group comparison Mann Whitney U test with Bonferroni correction was conducted for dual comparisons. 
 
Results: 
TAS of the groups were 1.32, 1.22, 1.75, 1.27 and 1.37 μmol Trolox equivalent/L, respectively. Highest statistically 
significant increment of TAS parameter was determined in propolis 1% group (p=0.041). TAS change in other 
groups were not statistically significant. TOS of the groups were 4.80, 6.0, 5.98, 6.09 and 10.32 mmol H2O2 
equivalent/L, respectively. Highest statistically significant increment of TOS parameter was determined in 
dexamethasone group (p=0.041). TOS change in other groups were not statistically significant. OSI of the groups 
were 355.40, 494.63, 346.55, 477.18 and 746.48, respectively. Only statistically significant increment of OSI 
parameter was determined in dexamethasone group (p=0.002). 
 
Conclusions: 
Topically applied propolis 1% increases TAS, suggesting that it may have therapeutic potential for the chemically 
induced corneal neovascularization. 
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Background: Large amount of people in the world is infected with Human cytomegalovirus (HCMV)1,2. It is a DNA 

virus and from herpesvirus family3. Recent studies showed that CMV DNA is associated with several cancer types 

include “Glioblastoma multiforme (GBM)” which is the most common and aggressive type of primary brain 

cancer4,5,6. Also in clinical studies it was shown that several anti-viral medicines prolonged life span of glioblastoma 

patients7,8. Acyclovir (ACV) a nucleoside analog can be used for treatment of HCMV9,10. In this study we aimed to 

investigate if ACV had cytotoxic effect on no HCMV DNA containing glioblastoma cells and also on the healthy cells. 

Furthermore we wanted to study the effect of Rosmarinus Officinalis also known as rosemary which is an aromatic, 

perennial plant, containing phenolic diterpenes and many active components, concurrent use with ACV on tumor 

and healthy cells11. 

Methods: A glioblastoma (GBM) cell line (U87 MG) and as healthy cells Mouse Embryonic Fibroblast (MEF) cell line 

were cultured in a humidified incubator (37 °C, 5% CO2). With and without 1/75 (v/v) rosemary extract, 0, 250, 500 

and 1000 μg/ml concentrations of ASC was given to the cells. Cells were incubated for 24 hours and cell viabilities 

were measured by MTT and neutral red assays.  

Results: According to cell viability assays it was observed that the increasing dosages of ASC reduced the viability 

of GBM cells. MTT assay showed that 500 μg/ml ASC reduced the viability of GBM cells by nearly %50 and also it 

was observed that rosemary increased the cytotoxic effect of 500 μg/ml ASC by 10% (figure 1). On the other hand 

the cell viability assays on MEF cells showed that ASC didn’t have toxic effect on MEF cells as much as on GBM 

cells. According to MTT assays, 500 μg/ml ASC reduced the viability of MEF cells by nearly %30 (figure 2).  

 

Conclusion: The results showed that ASC decreases GBM cell number. Also it was observed that ASC eliminates 

cancer cells with giving less damage to healthy cells. It was seen that rosemary increases the cytotoxic effect of 

ASC when it is used concurrent with ASC. We know from our previous studies that glioblastoma U87 MG cell line 

doesn’t contain the HCMV DNA entirely. The reason of the cytotoxic effect of ACV may be explained like that total 

HCMV genome isn’t existed in the GBM cells, but HCMV DNA fragments may be existed in the genome of GBM 

cells. U87 MG cell line is resistant to temozolomide which is a chemotherapeutic drug for GBM treatment. The 

effects of ASC and rosemary together on temozolomide resistant GBM cell line, gives hope to fight with this 

common and aggressive cancer type. 

Keywords: Human cytomegalovirus (HCMV), Acyclovir (ACV), Glioblastoma multiforme (GBM), Mouse Embryonic 

Fibroblast (MEF), Rosmarinus Officinalis.  
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Figure 1: MTT assay results of acyclovir (250,500,1000μg/ml) on GBM and MEF cells. 

 

 

Figure 2: MTT assay results of ASC (500μg/ml) with rosemary(1/75)  on GBM and MEF cells. 
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The number of reports on the use of small chiral organic molecules as catalysts and related computational efforts 
for understanding the origins of catalysis and selectivities keep growing. Quantum mechanical calculations have 
successfully uncovered numerous organocatalytic reaction mechanisms and explained the observed reaction 
outcomes. Yet, the prediction of effective catalysts is still a challenging task. The determination of effective and 
selective organocatalytic structures still largely relies on serendipity, and experimental trial and error.  
The purpose of this project is to allow easy and cost-effective determination of potential organocatalyst candidates 
for a target reaction using a new computational approach that combines the quantitative power of quantum 
mechanical calculations with drug design tools. The proposed method aims to allow the determination of 
organocatalysts with the desired three-dimensional arrangement of catalytic functional groups in an 
organocatalyst pool. Because the oxindole skeleton bearing a tetrasubstituted carbon at the 3-position is forming 
the core of many bioactive natural products and pharmaceutically active compounds[1], the development of chiral 
catalysts for their asymmetric synthesis is among the most actively studied topics in recent years. For this reason, 
for the application of the proposed approach in this project, the reactions of oxindoles with nitrosobenzene 
selected as targets.  
This is because in the presence of amine catalysts, it gives two different products (hydroxyamination and 
aminoxylation products) and both of these products display different bioactivities and their selective synthesis is 
very important in pharmaceutical industry. In this work, mechanism, and effective and selective organocatalysts 
for the reaction of oxindole with nitrosobenzene were explored. As a conclusion, concerted mechanism has the 
lowest activation energy barrier. Also, hydroxyamination product has lower activation barrier when compared to 
aminoxylation product. 
Keywords: Oxindole, Nitrosobenzene, Organocatalyst, Density Functional Theory 
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Quantum mechanical calculations have successfully uncovered numerous organocatalytic reaction mechanisms 
and explained the observed reaction outcomes; yet, study on highly complex multifunctional organocatalysts is 
still a challenging task due to the large number of conformational degrees of freedom. The purpose of this study 
is to explore activities and selectivities of complex multifunctional organocatalysts for a target reaction using a 
new computational approach that combines the quantitative power of quantum mechanical calculations with drug 
design tools. 

 
Figure 1: Reaction of dimethylmalonate addition to trans-β-Nitrostyrene  
 
In this study, to understand the elements responsible for catalytic mechanism and selectivity of dimethylmalonate 
addition to trans-β-nitrostyrene reaction (Figure 1) the catalytic active site models were generated using quantum 
mechanical calculations. Catalytic group maps were generated in the active site models using arrangement of 
determined pharmacophore groups which are functional groups of complex multifunctional organocatalyst. The 
resulting catalytic group maps were screened against a conformational library generated for complex 
multifunctional organocatalyst. Thus, organocatalysts with the desired three-dimensional arrangement of catalytic 
functional groups were determined. At the same time, the ambiguous active conformations and mode of action of 
multifunctional organocatalysts with complex structures were demonstrated. 
Dimethylmalonate addition to trans-β-nitrostyrene reaction (Figure 1) was studied with different catalysts to 
explore the effect of thiourea and urea on activation energy and enantioselectivity. In addition, catalytic effect of 
2-aminoDMAP, amine and 2-amino-pyridine groups was examined.  
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Background: Elongation factor Tu (EF-Tu), is one of the most important guanosine nucleotide binding proteins 
involved in ribosomal protein synthesis.1 As a G-protein, it can bind either a GTP or GDP protein.2-4 GTP-bound 
state of EF-Tu forms a high-affinity ternary complex with aminoacyl-tRNA.4 The ternary complex, EF-Tu·GTP·aa-
tRNA, binds to the ribosome. The events that trigger the GTP hydrolysis are not well known. It is proposed that 
conformational changes in the ribosome as well as the tRNA mediate the transmission of the information from 
the decoding center of the ribosome to EF-Tu. 
Methods: All simulations have been carried out using Amber11 software with ff03 forcefield under periodic 
boundary conditions in a truncated octahedron solvent box containing TIP3P water molecules. Na+ ions have 
been added for neutralization. EF-Tu from two different organisms was simulated (E. coli and T. aquaticus, T = 310 
K and T = 343 K, respectively). Electrostatic interactions have been evaluated using the PME method. 
Results: The purpose of the present study is to contribute to the understanding of conformational rearrangement 
on EF-Tu through md simulations by the explanation of i) Switch I motion controlled ii) the roles of His85 and 
hydrophobic gate, iii) the importance of Arg57 for the catalytic function and iv) the effect of counter ions.  
Switch I motion controlled by Thr62 and Asp51 residues: 
For three different protonation states of His85 (HIP, HIE and HID) identical simulations have been performed for 
T.aquaticus. In all cases, it is extremely mobile in the absence of ions and Mg++ maintains its almost symmetric 
coordination shell which includes D81, Thr25 and one water on the right site and D51, Thr62 and the other water 
molecule on the left site of Mg++. 
It is observed that for the Switch I motion, the interaction between the side chain of Thr62 and Mg2+ is necessary 
but it is not enough for the conversion of GTP to GDP form. The hydrogen bond between the backbone amide 
proton of Thr62 and γ-phosphate group of GTP is inevitable for the Switch I stability. Also D51 has an additional 
contribution to the motion of Switch I. D51 moves away from its original position and with this change, Switch I 
goes further away from Domain II and III to near GTP’s alanine site. Also, with the motion of D51, an interaction 
between R57 and D51 is observed. During the simulation time, R57 comes nearly to the active site but its stay is 
not permanent there. In the presence of ribosome, R57’s stay in the active site might be permanent but in the 
absence of ribosome, R57 comes to and goes away from active site. This motion of R57 indicates its catalytic 
function in the hydrolysis mechanism.  
 
Conclusions:  
The simulations for both organisms show Switch I mobility in the absence of counter ions.  The stability of Switch 
I depends on the interaction between the amide proton of Thr62 (in T. aquaticus) and the γ-phosphate group of 
GTP. The interaction between Mg++ and the side chain of Thr62 is also important but not sufficient for the 
stability.  
 
For future work, the md simulations will be analyzed to understand the importance of Arg57 for the catalytic 
function and also the effect of counter ions for the GTP hydrolysis process. 
 
Keywords:  EF-Tu, GTP hydrolysis, hydrophobic gate, protein synthesis. 
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Figure 1: Switch I conformational rearrangement and D51 motion during the md simulation for T. Aquaticus.  
a. before the simulation, b. during simulation 
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Background: Arylsulfatase A (ARSA) is a lysosomal enzyme catalyzing the desulfurization of cerebroside-3-sulfate. 
Its major product, cerebroside, is the major constituent of the myelin sheath. In the deficiency of ARSA due to 
mutations or of its co-factor, Metachromatic Leukodystrophy Disease (MLD) occurs. MLD is a fatal 
neurodegenerative disease with three main types in the increasing order its severity: Late infantile, juvenile, and 
adult. There have been several biochemical studies with ARSA [1-5] but the molecular reasons are not known for 
MLD occurrence like misfolding, an oligomerization deficiency or a trafficking error.  
Methods: In this work, our aim is to understand the mechanism by which two novel late infantile type MLD 
causing cases, W318C and E307K+T391S [6], lead to inactivity of ARSA. To that end, we examine the structural 
and dynamic changes induced by the mutations by performing molecular dynamics (MD) simulations on the 
monomer structures for the wild type and mutant forms. In addition, we have performed docking calculations 
using a set of molecules, which work as inhibitors for another enzyme in the same metabolic pathway. Docking 
calculations are followed by MD simulations in order to validate the identified potential chaperones and 
determine their effect on the structure and dynamics of ARSA. 
Results: Minor structural changes were observed on the mutant structures. One of the known inhibitors with the 
best free binding energy score was selected. Ligand was preserved in the active site during the MD simulation 
and the simulation on the ligand bound structure showed more stabilized dynamics for ARSA. The results are 
discussed in the light of recent drug design efforts toward destabilized proteins. 
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Background: Alzheimer’s disease (AD) is a neuro-degenerative disorder and the therapy with AChE inhibitors is 
still the first choice for treating AD patients in the early stages of the disease.1 Several AChE inhibitors comprising 
different chemical scaffolds were synthesized and used clinically to prevent progression of AD.2 Fulvenes are an 
interesting class of cyclic cross-conjugated molecules that display a wide range of reactions with nucleophiles, 
electrophiles and various cycloaddition partners.3 Especially, 6-substituted fulvenes are easily accessible starting 
materials for the synthesis of novel biologically active metallocenes.4 However, the diversity of the structures of 
previously reported fulvenes is quite limited. We are therefore interested in developing synthetic methods to 
produce new, functionalized fulvenes which may find further application in medicinal chemistry such as AChE 
inhibitors.  
 
Methods: We used DBU catalyzed Michael addition of cyclopentadiene (Cp) to 2-iminochromenes in the first 
step of our method. Then we converted these isomeric Michael adducts into (E)-3-(2-aminochromene-4-yl)-6-aryl 
substituted fulvenes, regio and diastereoselectively using modified pyrrolidine-H2O catalytic system (Figure 1).  
 

 
Figure 1: Regio and diastereoselective synthesis of functionalized fulvenes 
 
Results: A set of 12 different (E)-3,6-disubstituted fulvenes was prepared and characterized using spectroscopic 
methods and X-ray analysis. The corresponding fulvenes were tested for their acetylcholinesterase inhibitory 
activities in vitro by spectrophotometric Ellman method. The compounds showed IC50 values in the range of 19.6-
64.0 nM. 
 
Conclusions: We used our practical route to synthesize (E)-3-aminochromene-6-aryl substituted fulvenes in 
which we use cyclopentadiene as a Michael donor in conjugate addition reactions for the first time and 
converted these isomeric Michael adducts into (E)-3,6-disubstituted fulvenes, regio and diastereoselectively 
using modified pyrrolidine-H2O catalytic system. The results of the acetylcholinesterase inhibition studies were 
promising to further investigate chromenyl fulvene structures as potential AChE inhibitors. 
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Background: Cancer is a mortal disease worldwide. The discovery and development of new treatments for 
cancer are urgently needed because of problems with current treatments such as toxicity and drug-resistance. 
Thus, research is directed towards novel drug designs with lower side effects and increased chemotherapeutic 
efficacy. Benzoxazoles, which are an important class of heterocyclic compounds that exhibit substantial biological 
and pharmacological activity, have been targeted by considerable research for many years because they play 
important role in designing new drugs. On the other hand, heterocycles possessing sulfonamido moiety have 
attracted obvious attention due to their recognised biological activity.Some novel benzoxazole derivatives 
containing sulfonamide were previously synthesized by our group. In this study, the synthesized sulfonamido-
benzoxazoles were investigated for their antitumor activities against the HL-60 (human leukemia) cell line. 

Methods: MTT cell proliferation assay was used for measurement of cell viability and analysis of cytotoxicities 
(IC50 values) on the HL-60 (human leukemia) cell line of this compounds.  

Results: The results showed that compounds 1b (2-(p-fluorophenyl)-5-(p-nitrophenylsulfonamido)benzoxazole), 
1c (2-(p-methylphenyl)-5-(p-nitrophenylsulfonamido) benzoxazole and 1d (2-(p-chlorobenzyl)-5-(p-
nitrophenylsulfonamido)benzoxazole with IC50 values of 0.5 ± 1.2, 5 ± 1.5 and 0.5 ± 1.3 μM respectively, were 
found to be more potent antitumor activity against HL-60 cells than the well-known anticancer drug etoposide 
with IC50 value of 10 ± 1 μM. In this study, specifically, it is established that halogens such as chlorine, flourine on 
the R position play a very significant role in order to enhance the anti-proliferative activity.  

Conclusions:  In conclusion, it can be considered that these compounds (1b, 1c, and 1d) could be potential drug 
candidates as new antitumor agents and provide facilities us for developing more effective anticancer drugs. 

 
Keywords: Benzoxazole, Sulfonamide, Human leukemia cell line (HL-60), Antitumor activity, Anticancer drugs. 
 
 

 

 

 
 
 
 
 
 
 

                     

Compounds 
Code 

R X IC50  (µM)  

(againts HL-60 cells) 

 1a H - 25  ± 1.1 
 1b F - 0.5 ± 1.2 
 1c CH3 -  5 ±   1.5 
1d Cl CH2 0.5 ± 1.3 
Etoposide 
(Standard drug) 

  10 ±  1 



Figure 1.  2-(p-substitutedbenzyl/phenyl)-5-(nitrophenylsulfonamido)benzoxazole derivatives and                                                       
their antitumor activities against HL-60 cell line. IC50 value is the compound concentration required to inhibit 
cell growth by 50%.                                                     The experiments were performed in triplicates; data shown 
represent mean ± SD of three independent experiments.  
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Background: Bacterial spores are structures produced by bacterial cells in order to survive harsh conditions. The 

endospores are resistant to stresses such as heat, pressure, and radiation. Dipicolinic acid exists in endospores with 

accounts for 15% of the spore's dry weight. For this reason, dipicolinic acid can be used as a biomarker of bacterial 

spores [1]. 

 

Methods: There are different biological and chemical methods to detect the endospores and determine their 

concentration. Among them, lanthanide based fluorescent detection is fast, accurate, and inexpensive method [2].  

 

Results: In this project, novel fluorescent nanosensors for the detection of bacterial spores using the combination of 

unique properties of lanthanides and gold nanoparticles(GNP) were designed and synthesized. Two different 

lanthanides complexes ( Terbium and Europium ) used for detection of dipicolinic acid in aqueus solutions. 

 

Conclusions: Designed nanomaterials were used for the fluorescent detection of dipicolinic acid, a unique 

biomarker of bacterial spores. 

 

 

Keywords: Bacterial spores, Dipicolinic acid, Gold nanoparticles, Fluorescence, Nanosensors. 



 
 Figure 1: Detection of dipicolinic acid with GNP-Lanthanide complex 
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Background: In this current study, to understand the formation of Viburnum opulus L. (VO) extract based Cu2+ 
hybrid guelder rose plays a crucial role in the nanomaterial performance. The structure of organic-inorganic hybrid 
nanomaterials made of both organic material (like protein, amino acid and DNA) and inorganic materials (metal 
ions).  It is well known that the extract of VO contains several kinds of valuable compounds such as valeric acid, 
tannins (polyphenolic compounds) (1, 2); proanthocyanidins (3); arbutin, valerianik acid, and flavonoids (4); 
chlorogenic acid (5), L-malic acid, askorbic acid, phenolic compounds (6 catechin, epicatechin, cyanidin-3-
glucoside, cyanidin-3- rutinozit, quercetin (7); amino acids and proteins. Among these compounds, only amino 
group containing molecules like amino acids and proteins can interact with Cu2+ ions and incorporate in to the 
guelder rose. The formation mechanism of protein-inorganic hybrid guelder roses was described before (8-11). 
  
Methods: We used Cu2+ metal ions and VO extract as an inorganic and organic component on formation of hybrid 
guelder roses, respectively. The mechanism consisted of three main step (1) nucleation: formation of primary 
nanocrystals (2) formation of large petals with Cu2+ through coordination of amino groups in the VO extract (3) 
completed growth process.  To form the nanoflowers with Cu2+, the phosphate ions act as a subsidiary component, 
amino group containing molecules like amino acids and proteins induces the nucleation of the nanocrystals with a 
prominent role as "glue" in growth process to form large petals, and also binds the petals each other. Until now, 
we know that no nanoflowers were obtained in absence of proteins in synthesis solution and also the protein-
containing phosphate buffer without chloride ions (Lee, 2015; Sun, 2014). Chloride ions are an essential 
component for formation of nanoflower. The structure and morphology of the VO extract based Cu2+ hybrid 
guelder roses were systematically characterized via techniques of Bradford assay, SEM, EDX, XRD and FTIR. The 
amount of protein encapsulated in guelder roses was measured in the supernanant using Bradford assay. The 
encapsulation yield of VO extract in guelder roses was identified as ~50%. The presence of Cu metals in 
nanoguelder rose was analyzed by the technique of EDX as shown Figure 1. VO extract and the nanoflower 
compound were tested to determine their antimicrobial activities based on Clinical Laboratory Standards Institute 
guidelines by using broth microdilution and disc diffusion methods. 
 
Results: To the best of our knowledge this is the first report on VO extract based Cu2+ hybrid guelder rose by using 
VO extract as the organic component and Cu2+ as the inorganic component and its antimicrobial effects on 
microorganisms.  
Conclusions: Further research is required to elucidate the causal factors for nanoflower composition induced 
change in plant extract’ antimicrobial effect and determine the in vitro and in vivo effect using by pharmacological 
and toxicological methods. 
  
Keywords: Viburnum opulus, nanoflower, guelder rose, hybrid structure, antimicrobial activity  
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Figure 1: SEM images of VO extract based-Cu2+ hybrid nanoflowers with (A) 0.1 mg mL-1 and (B) 0.5 mg mL-1 (C) 
EDX spectra of the nanoguelderrose-like morphology (D) XRD patterns of the nanoguelderrose-like morphology 
consistent with the peak position of the Cu3(PO4)2.3H2O (red line, JCPDS card (00-022-0548).  
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Background: Heat stress is one of the most important environmental factors that reduce poultry productivity in 
many areas of our country. Especially, rising summer temperature leads to significant production losses in the 
poultry business. We previously found that chromium picolinate (CrPic) and chromium histidinate (CrHis) reduce 
environmental stress factors, regulate glucose metabolism, and increase egg production in laying hens exposed to 
environmental stress. These findings led us to test the effects of these organic chromium forms on the expression 
levels of glucose transporters (GLUT), nuclear factor kappa B (NFkB) and heat shock proteins (HSP) in the ovary of 
laying hens. Thus, in this thesis it is studied at revealing the effects of different organic chromium sources on 
glucose transporters and heat shock proteins in the ovary of laying hens. 
 
Methods: The chickens (Laying hens, n=90; 30-weeks old) reared under two environmental temperature 
(Thermoneutral and Heat stress) were assigned randomly to 1 of 12 diets containing control, CrPic and CrHis in a 
2 x 3 factorial arrangement. Group 1: thermoneutral temperature, the control group that was fed a standard diet. 
Group 2: thermoneutral temperature, the CrPic group that was fed a standard diet + 800mcg / kg feed CrPic. Group 
3: thermoneutral temperature, the CrHis group that was fed a standard diet + 800mcg / kg feed CrHis. Group 4: 
heat stress, the control group that was fed a standard diet. Group 5: heat stress, the CrPic group that was fed a 
standard diet + 800mcg / kg feed CrPic. Group 6: heat stress, the CrHis group that was fed a standard diet + 800mcg 
/ kg feed CrHis. 
 
Results: Heat stress groups had lower GLUT1 and GLUT4 protein expression levels and higher NFκB, HSP60, HSP70 
ve HSP90 protein expression than thermoneutral groups (P<0.0001). NFκB and HSPs expression increased and 
decreased GLUTs in stress group and it was observed that feeding supplement with chromium forms (CrPic–CrHis) 
approximated GLUTs, NFκB and HSPs expression to the thermoneutral group (P < 0.0001). 
 
Conclusions: Chromium supplement treatment on heat stress laying hens is able to increased GLUTs expression 
and decreased NFκB and HSPs expression in ovarian tissue damage. Therefore, CrPic and CrHis showed alleviating 
and supportive feature in stress complications and treatment. 
 
Keywords: Chromium Histidinate, Chromium Picolinate, Glucose Transports, NFκB, Heat shock Proteins 
 



  

    

         
 

   
 

Figure 1, The effect of Chromium forms on GLUT-1 (Panel A), GLUT-4 (Panel B), NFκB (Panel C), HSP-60 (Panel D), 
HSP-70  (Panel E) and HSP-90 (Panel F) protein expression levels of  ovarian tissue in heat stress laying hens. Data 
are expressed as a ratio of normal control value (set to 100 %). The bar represents the standard error of the mean. 
Blots were repeated at least 3 times (n=3) and a representative blot is shown. β-actin was included to ensure equal 
protein loading. Means on the bars with no common superscript differ significantly at the level of P < .05 by two-
way anova comparison test. Ovarian tissue, GLUT-1, GLUT-4, NFκB (Panel G) and HSP-60, HSP-70, HSP-90 (Panel H)  
expressing levels western blot strips, The intensity of the bands was quantified by densitometric analysis. 
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Carbonic anhydrases (CAs, EC 4.2.1.1) are metalloenzymes and catalyzes conversion of carbon dioxide to 
bicarbonate and protons. 15 different CA isoforms are present in mammals. Isozymes hCA I and hCA II are 
cytosolic and present high concentrations in the red blood cells. Schiff bases are used as antitumor, antifungal, 
antimicrobial and antibacterial agents in medicinal applications. The inhibition effect of the synthesized Schiff 
bases on the human carbonic anhydrase isozymes CA I and CA II were investigated. 
Human carbonic anhydrase isozymes CA I and CA II are isolated from human blood erythrocyte. The hemolysate 
was centrifuged at 13000 x g for 30 min. at 4°C and the pH of the hemolysate adjusted to 8.7 with solid Tris. hCA-
I and hCA-II isoenzymes were purified using Sepharose-4B-L tyrosine-sulfanilamide affinity colum. Finally, hCA-I 
and hCA-II isoenzymes were eluted with appropriate elution buffers. The enzyme activity system contained 0.05 

M Tris-SO4 pH 7.4, -nitro phenol in 1 ml total volume. To determine the effects of including (Z)-4-((9-isobutyl-
9H-carbazol-3-ylimino)methyl)phenol, (Z)-9-butyl- N-(2,3,4-trimethoxybenzylidine)-9H-carbazol-3-amine, (Z)-4-
((9-octyl-9H-carbazol-3-ylimino)methyl)benzene-1,2-diol, (Z)-3-((9-octyl-9H-carbazol-3-ylimino)methyl)benzene-
1,2-diol Schiff’s bases on activity, the different concentrations of schiff bases were added into the measurement 
cuvette. Activity of enzyme was measured and control cuvette activity in the absence of molecule was taken as a 
100%. For each molecule an Activity-[Molecule] graph was drawn and IC50 values obtained from this graph. 
These schiff base derivates indicated inhibitory effect against hCA I and hCA II isozymes. Inhibitors of the hCA I 
and especially hCA II isoforms are utilized as antiglaucoma, antidiuretic,  antiepileptic  and antiobesity agents.    
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Contact lenses are promising drug delivery systems for the topical treatment of ophthalmological diseases1. Drug 
molecules can be loaded to hydrogel contact lenses with various methods such as soaking, molecular imprinting 
or using colloidal nanoparticles. Molecularly imprinted polymers mediate physical cavities belonging to target 
molecules, which make them highly selective against their targets2; this property makes imprinted polymers very 
attractive in controlled drug delivery applications.  

In this study, doxycycline hyclate (DOXH) drug molecules were imprinted on acrylic acid (AA) based hydrogel 
matrices by free radical polymerization using cross-linker ethylene glycol dimethacrylate (EGDMA). Different 
EGDMA ratios (1, 1.5, 2, 3 mole%) were investigated to understand the effect of the cross-linker concentration on 
drug loading and release performances of the hydrogels. Release data were evaluated by zero-order, first-order, 
Higuchi and Korsmeyer-Peppas models to understand release kinetics. Drugs were also loaded to hydrogels by 
soaking method for comparison. In the computational part of the study, interactions of cross-linker, DOXH and AA 
were investigated with 5 ns long full-atom molecular dynamics (MD) simulations. MD simulations were performed 
under periodic boundary conditions, with NVT ensemble at 298 K by using Materials Studio v8.0. In order to 
compare results from experimental and MD simulations, experimental stoichiometric ratio (AA:DOXH, 16:1) was 
used in all MD simulations.  

Hydrogel samples were characterized by Fourier transform infrared spectroscopy and differential scanning 
calorimetry; their swelling behaviors, drug loading and release performances were measured. Among imprinted 
samples, hydrogels with 3 mole% EGDMA adsorbed more DOXH molecules, therefore had the highest imprinting 
factor. This observation was explained by MD studies, indicating that for the 3 mole% EGDMA concentration 
system, intensity of hydrogen-bonding interactions between functional monomer AA and DOXH were highest, 
resulting in better cavities throughout the hydrogel.  
 
According to our results, Higuchi and Korsmeyer-Peppas were the best fitted models for DOXH release from 
hydrogels. All calculations on imprinted, non-imprinted hydrogels as well as MD simulations indicated that 
imprinting is more efficient when EGDMA ratio is 3%, therefore these hydrogels showed the best controlled DOXH 
release. 
 
Keywords: Molecular imprinting, Drug delivery systems, Molecular dynamics simulations. 
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Background: Periodontitis is a chronic and inflammatory disease of the periodontal tissue. Reactive oxygen 

species has a crucial role in periodontal tissue destruction (1). Drugs are effective in defence against bacteria but 

insufficiency of periodontal tissue protection is leaving tissues vulnerable to radicals (2).  

 

Methods: The study group consisted of 30 patients with chronic marginal gingivitis (CMG), chronic periodontitis 

(CP) and generalized aggressive periodontitis (GAgP) before and after initial periodontal treatment and 10 

healthy controls. Lipid peroxidation (LPO) (3) and catalase activity (CAT) (4) were determined in whole saliva.   

 

Results: CAT activities were significantly higher in periodontitis groups before initial periodontal treatment and 

a significant decrease was observed in CAT activities after treatment. LPO levels significantly increased in these 

groups compared to the controls and a decrease was observed after periodontal treatment in periodontitis 

groups.  

 

 

Conclusions: Increased activities of catalase and LPO levels indicate destruction of periodontal tissues due to 

excessive radical production. Improving drugs to reduce oxidative stress during periodontal treatment may 

accelerate the elimination of damage. 
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Background: Schiff bases derived from substituted salicylaldehydes and various amines and their metal complexes 

have been largely investigated in the fields of chemistry and biology due to biological activities, such as antiviral, 

anticancer, antibacterial, antifungal and nonlinear optical properties [1-3]. Insecticidal and herbicidal activities are 

other interesting outcomes of Schiff base complexes [4]. Schiff bases containing halogen groups and their metal 

complexes have a special interest due to their antimicrobial properties [5].  

Methods: All chemicals and solvents were of analytical reagent grade and used without further purification. The 

metal salts and starting materials for the ligand were Merck products. Ligands, (E)-methyl 2-(2-

hydroxybenzylideneamino)-6-methyl-4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-carboxylate (L1), (E)-methyl 2-(5-

bromo-2-hydroxybenzylideneamino)-6-phenyl-4,5,6,7-tetrahydrobenzo[b]thiophene-3-carboxylate (L2) and their 

Ni(II), Zn(II) and Ru(II) complexes were prepared. Elemental analyses, infrared, ultraviolet-visible, NMR and thermal 

analysis, as well as mass spectroscopy and magnetic susceptibility measurements, were used to explain the 

structures of the newly prepared ligands and their metal complexes. 

Results: The Ni(II), Zn(II) and Ru(II) complexes were obtained by a general method using ethanolic solution of metal 

chloride salt and solution of ligands in absolute methanol. The active site of the Schiff base ligands and their 

bonding to the metal atoms were characterized by comparison of the main infrared absorption bands of the ligands 

and their complexes. The 1H-NMR and 13C-NMR spectral data of the Schiff base ligands and their Zn(II) complexes 

were recorded in CDCl3. These 1H-NMR spectra of the Schiff bases and Zn(II) complexes were compared. Magnetic 

susceptibility of the complexes calculated at ambient temperature. UV–vis spectra of Schiff base ligands and their 

complexes were recorded at room temperature using ethanol as solvent in the wavelength range of 200–1100 nm. 

Visible spectral data along with magnetic susceptibility measurements gave adequate support in establishing the 

geometry of the metal complexes. Thermal analysis of metal complex was investigated from room temperature to 

25.00-800.00 ◦C under nitrogen atmosphere with a controlled heating rate of 10 ◦C/min.  

Conclusions: We have prepared two new ligands and their metal complexes. Structures of the ligands and 

complexes were confirmed by spectral and analytical techniques. The antioxidant properties of the Ni(II), Zn(II) 

and Ru(II) complexes were investigated using different in vitro assays. Some of complexes showed reasonable 

amount of antioxidant, antiradical activity.  

 
Keywords: Antioxidant activity, Schiff base, metal complexes, spectroscopic analysis, carboxylate. 



 

Figure 1: Structure of ligands 
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Leishmaniasis is a type of parasitic disease that is widely seen in more than 60 countries worldwide, including 
Turkey and its subcontinental region. In recent years, Pentosam and Glucantime were applied for theraphy of 
Leishmaniasis. However, it is observed that parasites has gained resistance to these drugs. 
Lately, liposomal amhotericin B and miltephosin ,which have pentavalent antimony compounds used for theraphy 
of Leishmaniasis, have some disadvantages in terms of  therapeutic efficacy, lenght of treatment period, selectivity,  
biocompatibility. The success of chemoteraphy that is applied for the treatment of parasitic diseases has fallen 
behind just because of low selectivity and lack of biocompatibility of the drug candidates. Due to all those reasons, 
to develop novel drugs has vital importance. 

Latest studies has shown that BNIP derivatives that can interact with DNA have higher anti-leishmania activity. 
Furthermore, it has much more efficiency than Amphotericin B which is preferebly used for standard teraphies of 
Leishmaniasis. 

Despite the fact that BNIP derivatives have higher anti-parasitic effect, their low solubility in water and toxicity on 
human macrophage cells are considered as the the most crucial hindrance to use these molecules as drugs. 

In our study, we aimed to synthesize water soluable and novel BNIP analogues. Additionaly, we also aimed the 
targeted delivery of BNIP derivatives into macrophages encapsulated within a lipidbased nanoparticular system, 
namely emulsomes. 

We have designed novel BNIP analogs in order to increase activity, solubility and oral bioavalibility as well 
druggablity. We have taken Lipinski’s rule of 5’s (log P, PSA, HB Donor and acceptor relationships). Recently we 
have started to synthesize these novel analogs.  In vitro bilogical activity will be carefully investigated to see a 
meaningful difference with the original counterpart which expect to observe as well as other off target activities 
will be cross-checked as SIRT-2 inhibitors for cancer research.  
Keywords: Leishmaniasis, Novel Drug Discovery, BNIP derivatives 
 
 

 
                                                                      Figure 1: Designed and Developed novel BNIP derivatives 
 
This study (project number: 115Z846) is funded by TUBITAK within the scope of TUBITAK 2215 COST project. We 
kindly appreciate TUBITAK and EU-COST organization for their support.  
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T cell activation is a key event of the adaptive immune response but the mechanism underlying T cell activation is 
still unknown1. Therefore, understanding the characteristic dynamics of Human Leukocyte Antigen (HLA) molecule 
may give insights into the mechanism of  T-cell activation. In this study, in order to investigate the peptide binding 
affinity and stability of the peptide-HLA complexes, various computational techniques have been employed. 
Initially, computational dockings were performed to model the peptide-HLA complexes using FlexPepDock3. 
Additionally, molecular dynamics simulations were conducted on these models via GROMACS 5.0.1 software4. 
Peptide binding affinity and the factors contributing to the complex stability were investigated in detail since 
understanding the molecular mechanisms underlying peptide binding behavior is of considerable interest both 
from structural and immunological points of view. The results aim to enlighten the relationship between stability 
and affinity of these complex molecules.  
 
Keywords: Human Leukoctye Antigens, Molecular Dynamics,Simulations, Molecular Docking   Peptide Binding 
Affinity, Peptide-HLA Complex Stability 
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Background: Epidermal growth factor receptor (EGFR) targeted therapy is advantageous in overcoming the toxicity 
burden of conventional cancer chemotherapeutics. The expression of different levels of EGFR on lung cancer cells 
and its role in metastasis, malignancy and drug resistance in many human cancers lead to its selection as a 
promising target for cancer treatment. In this study, cytotoxic, antiproliferative, cell cycle inhibitive, oxidative 
stress generation and apoptotic effects and effect mechanisms of cetuximab, which is a monoclonal antibody 
targeted to EGFR alone and together with stabilized-silver (St-Ag) solution on lung cancer cells (P-H1299, R-H1299, 
A-549), and epidermoid carcinoma cells (A-431-positive control for EGFR expression) were investigated. 

 

 
Methods: The epirubicin-resistant (drug resistant/R-H1299) H1299 tumour cells were derived from the parental 
line by stepwise selection in increasing concentrations of epirubicin until the cells were capable of propagating in 
220 ng/mL drug, as described previously (1). St-Ag ion solution were prepared as described previously (2). The 
cytotoxicity was determined by the CellTiter-Blue® Cell Viability Assay and  lactate dehydrogenase (LDH) assay. 
Glutathione peroxidase was determined according to Flohe and Gunzler (3) with t-butyl hydroperoxide as 
substrate. Caspase-3 activity of cells was measured with ApoTox-GloTM Triplex assay by a fluorescent microplate 
reader. Total cellular RNA was isolated by RNeasy Mini Kit (Qiagen) after cetuximab alone and combined with St-
Ag ion solution treatment for 72 hours. Total RNA was reverse-transcribed into cDNA by using Titan One Tube RT-
PCR System Kit. Adobe Photoshop CS4 programme was used for band density analyzing. 
 
Results: Cells showed resistant to against St-Ag solution cytotoxicity were found to follow the order of A549>R-
H1299>P-H1299>A431 and against cetuximab cytotoxicity were found to follow the order of R-H1299>A549>P-
H1299>A431 at cytotoxicity measurement by using Cell Titer-BlueR Cell Viability Test. The treatment of cetuximab 
with St-Ag solution increased cytotoxic effect on R-H1299, A431 and A549 cells. Lactate dehydrogenase (LDH) 
activity, as a result of cell death, was found the highest level at treatment of cetuximab with St-Ag solution in the 
all cells. Caspase-3/7 activity which is apoptotic enzyme was found higher in A549 cells than other cells after both 
cetuximab alone and combined with St-Ag ion solution treatments. The apoptosis triggered by both cetuximab 
alone and combined with St-Ag solution treatments in cells was associated with the down-regulation of Bcl-2 gene 
expression. Both cetuximab treatments by itself and cetuximab with St-Ag solution treatment caused increases 
Bax/Bcl-2 ratio in all cells. Cetuximab with St-Ag solution treatment increased glutathione peroxidase activity in all 
cells generating oxidative stres. Cetuximab with St-Ag ion solution treatment was found more effective than 
cetuximab alone treatment in decreasing topoisomerase alpha (except in R-H1299 cells), proliferating cell nuclear 
antigen (PCNA) (except in R-H1299 cells) and cyclin1 and 2 expressions in all cells according to control cells. 
Combine treatment caused more arrest in G1-phase of the cell cycle in these cells.  
 
Conclusions: Cetuximab with St-Ag solution enhance the tumor selective therapeutic efficacy for lung cancer. Our 
study may provide a reason for future clinical investigations of cetuximab combination therapy for growth control 
of lung cancer. 
 
Keywords: Cetuximab, Stabilized Silver Solution, Apoptosis, Lung Cancer 
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PP-5 Facile preparation of PdNi/rGO and its electrocatalytic performance towards glucose sensing 
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A highly dispersed and active PdNi alloy supported on reduced graphene oxide (rGO) was successfully prepared 
for glucose electro-oxidation under acidic conditions. The material was prepared by a simultaneous reduction 
method using NaBH4 as the reductant. PdNi/rGO electrode shows important performance in range of 3.0×10−4 
mol/L to 1.5×10−2 mol/L for determination of glucose. The prepared non-enzymatic glucose sensor shows good 
electrocatalytic activity, enough stability and good response towards glucose under optimized situations. As a 
result, enhanced performance can be explained by the modification of the electronic structure of Pd by Ni after 
alloy formation and the large specific surface area and excellent electron conductivity of the rGO support1-4. 
 
 
Keywords: PdNi nanoparticles, reduced graphene oxide (rGO), glucose biosensor. 
 
 
 

 
 
Figure 1:   Cyclic voltammograms of  Pd-Ni@rGO  in 0.1 M NaOH of pH 7.0 with 0.1 to 1 mM glucose at different 
scan rates 50  mV s_1.  
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Backgraund:  Chondroitin sulphate (CS) is a glycosaminoglycan mostly obtained from animal tissues and due to its 

therapeutic effect it is commonly used in the treatment of many diseases such as cancer, mainly osteoarthritis 

(OA). CS is an anti-inflammatory, anti-apoptotic and antioxidant and it efficacy in cell signaling pathways have been 

proved. It is one of the important compounds of extracellular matrix in many tissues and in the world market it is 

represented by  biomedical products such as cartilage, bone, skin and tendon. Traditionally, animal sources such 

as bovine trachea, pig nasal septum, cocks comb and shark fin have been used for CS production. Given the risks 

of epidemics such as avian flu and mad cow disease and risks associated with endangering sharks, there is a 

growing social reaction against the use of such sources. Thus, the tendency for the production of CS using artificial 

synthesis and alternative methods have increased. However, low specificity of artificially synthesized products 

renders these products controversial. This increases the importance of CS production using biotechnological 

production methods by which CS can be produced more reliabley without any risk for viral and prion contamination 

and also helps protection of many animals sacrificed for this cause. Bacterial capsules are protective coatings which 

are disposed in the outer surface of the bacteria and provide the formation of immune response.  

 

Methods: Capsular polysaccharide comprised by E.coli K4 strain has a very similar structure to chondroitin. 

Chondroitin is a disaccharide composed of the repetition of N-acetyl-D-galactosamine (GalNAc) and D-glucuronic 

acid (Glca) unit and is a precursor of CS. Similarity of this capsular polysaccharide to chondroitin makes the 

microbial fermentation possible for CS production. With such structures, microorganisms are unlimited preliminary 

source for CS production. However, E.coli K4 strain is a pathogenic bacteria due to its various virulence factors. In 

this study, we will use the non-patogenic Escherichia coli and Pseudomonas aeruginosa and their recombinants. 

The recombinants bear the Vitreoscilla hemoglobin gene (vgb) of whose product (i.e., Vitreoscilla hemoglobin 

protein, VHb) provide the organisms with a better oxygen-uptake potential and a positive effect on cell growth. In 

the study, the chondroitin genes and vgb will be co-expressed in nanon-patogenic strains of E. coli and P. 

aeruginosa and the microbial chondroitin produced in such recombinants sytems will be sulphated for the further 

use in animal experiments. The study in this project aims to produce CS by microbial biotechnology and use it as a 

more potent drug component compared to the animal sources. In the final phase, we will conduct animal 

experiments to show this potency of microbial CS through histological and biochemical analysis.   



 

Conclusions:  Given our previous findings regarding the positive effect of vgb/VHb on various microbial process 

ranging from bidegradation to recombinant protein production, we expect to contribute to effective and selective 

production of CS using a recombinant microbial sytem. Such product is expected to have a more profound 

therapeutic effect in its various applications 

 

 

Keywords: Chondroitin, Chondroitin Sulfate, Vitreoscilla Hemoglobin, Bacterial Hemoglobin. 
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PP-7 NiO nanoparticles decorated multi-walled carbon nanotube: Highly effective and sensitive non-enzymatic 
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We report the examination of multi-walled carbon nanotube (MWCNT) decorated nickel (II) oxide nanoparticles 
modified on glassy carbon electrode (NiO/MWCNT/GCE) for non-enzymatic glucose sensing in ionic liquids1. The 
obtained NiO/MWCNT/GCE electrode was characterized by cyclic voltammetry, chronoamperometry and scanning 
electron microscopy. NiO/MWCNT/GCE electrode has obtained higher than current from the NiO/GCE electrode. 
The result revealed that MWCNTs increased the electrocatalytic proporities  of nickel(II) oxide towards glucose 
oxidation2. The glassy carbon/multi-walled carbon nanotubes/nickel-oxide electrode shows important 
performance in range of 2.0×10−4 mol/L to 1.2×10−2 mol/L for determining the amount of glucose (detection limit 
of 1.6×10−4 mol/L (3σ)). The prepared non-enzymatic glucose sensor shows good electrocatalytic activity, enough 
stability and good response towards glucose under optimized situations. As a result, prepared novel 
NiO/MWCNT/GCE can be utilized in the detection of glucose in serum species3. 
 
Keywords: NiO nanoparticles, multi-walled carbon nanotube, glucose biosensor 
 

 
 
Figure 1: Cyclic voltammograms of the GC/MWNT/NiO in the presence of 0.01 M glucose at varying scan rates: (a) 
10, (b) 20, (c) 40, (d) 60, (e) 80, (f) 100, and (g) 150mV s−1, respectively. 
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Background: Pectin is an inexpensive biocompatible polysaccharide with attractive properties for wound healing 
such as ability to provide an acidic environment, ability to bind bioactive molecules accelerating the healing 
process, ability to act as a barrier against bacteria [1]. Moreover, highly hydrophilic pectin chains form ordered 
structures in the presence of divalent cations, and transform into hydrogel in aqueous media, which altogether 
emphasize its potential as an ideal wound dressing. However, poor mechanical properties of this hydrogel should 
be improved [2]. This study aims to develop an antimicrobial pectin-zeolite drug delivery matrix, where zeolite was 
added to improve mechanical and drug loading/releasing properties. Theophylline was used as a model drug. Two 
different solution media of theophylline, namely acidic solution and deionized water solution media, were 
investigated for the synthesis of the drug delivery system, for the first time to our knowledge. 
 
Methods: Calcium-pectinate hydrogels were prepared using the ionotropic gelation method, where counter ions 
cross-link pectin chains from their carboxyl groups. Glycerol was used as plasticizer. Different concentrations of 
cross-linker, zeolite and drug were studied to obtain an effective drug release performance. Two types of zeolites, 
Zn++- and Na+-zeolites, were synthesized. After loading drug into zeolites in cold stirring conditions, the obtained 
suspension was added to pectin-glycerol solution and then the mixture was poured into CaCl2 solution to 
synthesize gelled films. The release studies in Tris buffer pH 6.4 mimicking the biological environment were 
performed using UV-visible spectrophotometer at 271 nm. The volume equilibrium swelling ratio of the different 
formulations was also determined. 
 
Results: According to drug release experiments and FTIR results, the ion exchange mechanism between Ca++ and 
Zn++ or Na+ seems to play an important role in controlled drug delivery mechanism. Optimum conditions were 
achieved by using Na+-zeolite and acidic solution medium of the drug. When the drug was dissolved in acidic media, 
the burst release of the drug was decreased and the maximum amount of released drug was increased. This can 
be attributed to the formation of more porous pectin matrix in the acidic medium; the swelling behavior of Ca++-
pectinate hydrogels impeded in acidic medium; and improved solubility of theophylline in lower pH levels. Release 
profiles of theophylline indicate a multiphase phenomenon, which is controlled by different mechanisms such as 
solvent penetration, solid diffusion and polymer matrix degradation.  
  
Conclusions: The release profile of theophylline was strongly affected by (i) type of drug dissolution media, (ii) type 
of zeolite (Na+ or Zn++) zeolite and (iii) cross-linker concentration.  
 
Concentration of zeolite particles must be also adjusted carefully as they may block the diffusion path of drug 
molecules. 
 
 
Keywords: Drug delivery systems, hydrogel, pectin, wound dressing, zeolite   
 
 



 
        
 Figure 1: Drug release profile of theophylline from composites obtained in two different solution media. 
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Amino acids, which are common substances in nature, are used in many different fields of industry. As optically 
active and inexpensive pure building blocks they are particularly used in the asymmetric synthesis of synthetic 
organic chemistry for drug industry. They are most commonly used in pharmaceutical chemistry, and their 
asymmetric synthesis attracts special attention due to the basic biological role of the amino acid derivatives. 
Especially the non-proteinic amino acid derivatives are invaluable starting molecules for the pharmaceutical 
industry for the production of valuable pharmaceutical chemicals. The optimal method for the cost-efficient 
asymmetric synthesis of L-alanine as the smallest member of amino acids family and its derivatives as pure chiral 
is the use of biocatalysts. Alanine dehydrogenase (AlaDH) enzyme, which recognizes L-alanine as substrate, 
reversibly catalyzes the reactions of oxidative deamination of L-alanine and reductive amination of oxo-acids by 
using NAD(H) as coenzyme.  
 
Despite the existence of several AlaDH enzymes defined so far, the number of studies on this enzyme at the 
molecular level (cloning, sequence analysis and structure) is very limited. Therefore, there are scarcely any protein 
engineering applications to redesign the AlaDH to be used in pharmacology industry.  
The study aims to produce protein of aladh genes from organism with high thermal stability by recombinant DNA 
technology and to increase the catalytic activity against the selected α-keto acid derivatives by analyzing the AlaDH 
sequence- structure with computational methods. In this context, the study will be the first to carry out protein 
over-expression in E. coli by cloning aladh gene from Thermomicrobium rose with a very high thermal stability. 
After the kinetic-biochemical characterization of the enzyme, its thermal stability will be analyzed. After homology 
modelling, the three-dimensional structure of AlaDH will be determined by the molecular dynamics simulation.  
In the second phase of the study, the amino acid sequence and three dimensional structure of AlaDH will be 
analyzed for its recognition of pyruvate and its α-keto acid derivatives as substrate with high catalytic efficiency. 
Mutant AlaDH(s) showing high catalytic activity against α-keto acids for asymmetric synthesis of L-alanine variants 
will be identified by screening the obtained mutant library. The ability of the best defined mutant enzyme to 
convert substrates into product will be determined by measuring the amount in HPLC of the pyruvic acid 
derivative(s) consumed as result of the reaction of the enzyme. Finally the best mutant enzyme will be made stable 
by immobilizing in order to increase its potential of use in white biotechnology.  
In the study, catalytic activity of the enzyme against the selected α-keto acids will be improved, the amino acid 
positions that cause this increase will be multi-dimensionally analyzed at the molecular level in terms of structure, 
and both mutant dehydrogenase and its immobilized form will be patentable as high value-added biocatalysts.  
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Background: Cystic Fibrosis (CF) is a genetic disease seen in lungs, intestines, pancreas and sweat glands. It affects 
respiratory and digestive systems through elevated viscosity of fluids. Infections of Pseudomonas aeruginosa 
biofilm forms are believed to be the main reason for high mortality rates in CF patients. P. aeruginosa regulate 
population behaviors such as biofilm formation and virulence by a signal mechanism called quorum sensing (QS) 
[1]. The novel approach to reduce virulence of these bacteria without risking antimicrobial resistance is to inhibit 
QS and block bacterial communication by utilizing signal blocking antagonists [2]. Therefore, discovering QS 
inhibitors from natural compounds bears significance. This study aims to investigate QS inhibition properties of 
zeaxanthin, a common xanthophyll carotenoid, against P. aeruginosa by employing in silico and in vitro methods.  

Methods: In vitro: Cultures of P. aeruginosa lasB-gfp and rhlA-gfp monitor strains were used as reporters in QS 
inhibition screens. Bacteria were treated with serial dilutions of zeaxanthin. Growth and green fluorescent protein 
(GFP) expressions were monitored using multimode microplate reader for 16 hours, measuring absorbance and 
fluorescence every 15 minutes. Fluorescence of GFP expression was measured at 485 nm excitation and 535 nm 
emission wavelengths. For biofilm assays, microplates were stained with crystal violet solution and absorbance 
was measured at 590 nm. 

In silico: Molecular docking approaches were implemented for crucial QS proteins of P.aeruginosa. The 3D crystal 
structures of LasI, LasR and RhlR proteins were obtained from Protein Data Bank. Azithromycin, an antibiotic for 
CF treatment available in market, and zeaxanthin molecule structures were downloaded from ZINC Database. 
Protein-ligand preparation and docking processes were performed using Molegro Virtual Docker (MVD) software. 

Results: QSI screens have shown that zeaxanthin inhibits expressions of QS regulated lasB-gfp and rhlA-gfp fusions 
at certain concentrations. Lower fluorescence levels were observed between concentrations of 12 µM and 0,75 
µM, compared to untreated cultures.  Results indicate that zeaxanthin is capable of inhibiting P. aeruginosa QS 
systems by approximately 68% and biofilm formation by 43% at 12 µM. Molecular docking results were evaluated 
considering rerank scoring function of MVD. According to the docking results, zeaxanthin has significantly higher 
scores and binding affinity to the sites of selected QS proteins compared to the standard CF antibiotic, 
azithromycin. 

Conclusions: According to results, zeaxanthin can inhibit QS systems of P. aeruginosa considerably instead of killing 
them and risking stress conditions. QS inhibition can keep virulence and pathogenicity in control and leave bacteria 
vulnerable [3]. Screening natural compounds such as zeaxanthin can provide opportunities for future QS inhibitor 
drugs.  

Acknowledgement: This study was funded by the project: TUBITAK 113S306. 
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Background: Thiosemicarbazones have been the subject of intense research in medicinal chemistry due to their 
synthetic and biological importance. The versatility of thiosemicarbazones as nitrogen and sulfur donors allows 
them to bring on a great variety of coordination modes. Thiosemicarbazones and their complexes with metal ions 
could be defined as potential biological agents. Recent studies have pointed out that many thiosemicarbazone 
derivatives were synthesized and evaluated for their antibacterial activity1. 
 
Methods: In an effort to develop new potent antimycobacterial agents, new thiosemicarbazones were designed. 
The synthesis of these compounds involved the reaction of 2,4-difluorophenyl isothiocyanate with hydrazine 
hydrate to give 4-(2,4-difluorophenyl)thiosemicarbazide, which underwent a subsequent reaction with 5-
arylfurfural derivatives affording 5-arylfurfural N-(2,4-difluorophenyl)thiosemicarbazones (Figure 1). The obtained 
compounds were investigated for their in vitro inhibitory effects on Mycobacterium smegmatis and 
Mycobacterium fortuitum by Clinical and Laboratory Standards Institute (CLSI) Susceptibility Testing of 
Mycobacteria. 
 
Results and Conclusions: 2-Nitro, 3-nitro and 4-chloro substituted derivatives showed notable inhibitory activity 
against M. smegmatis and M. fortuitum when compared with amikacin (reference agent) at critical concentration. 
Further studies are required to evaluate the mechanism of action for their antimycobacterial activity. 
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Figure 1: The general structure of 5-arylfurfural N-(2,4-difluorophenyl)thiosemicarbazones 
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Background: K channels play crucial roles in cellular signaling processes regulating neurotransmitter release, heart 
rate, insulin secretion, epithelial electrolyte transport, neuronal excitability and cell volume regulation. It is well-
known that K channels involved in signaling pathways leading to cell proliferation (or apoptosis –programmed cell 
death) [1]. Thus, due to their functional characterization in tumor cells they may be used as potential targets in 
anticancer therapy. In addition, some animal toxins are known as K channel blockers and have anticancer property 
[2]. They can selectively block K channels, such as human ether-a-go-go related gene 1 -hERG1. 
 
Methods: BeKm-1 peptide (PDB code: 1J5J) and BmTx3b peptide (PDB code: 1M2S) were downloaded from Protein 
Data Bank [3]. hERG1 channel atomic coordinates were obtained from our experimentally confirmed previous 
studies [1, 4]. Protein and peptide structures were prepared using Protein Preparation Wizard implemented in the 
Schrodinger Maestro molecular modelling package [5]. Protein/peptide complexes were performed using ClusPro 
2.0 automated docking server [6]. Molecular dynamics (MD) simulations were carried out for predicted complexes 
using GROMACS package [7]. 
 
Results: In this study, we investigate the protein-protein interactions of hERG1 ion channels with scorpion toxins 
(peptides) by in silico techniques (such as protein-protein docking, MD simulations, Molecular 
Mechanics/Generalized Born Surface Area (MM/GBSA) method). 
 
Conclusions: We shed light into blockage mechanism of scorpion toxins in complex with hERG1 using combined 
several computational approaches. 
 
 
Keywords: hERG1(human ether-a-go-go related gene 1), scorpion toxins, protein-protein docking, molecular 
dynamics (MD) simulations, MM-GBSA 
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Background: Paraoxonases (PONs) are a family of three enzymes, namely PON1, PON2 and PON3. They play 
crucial roles in diverse biochemical pathways such as protection against oxidative damage and lipid peroxidation, 
detoxification of reactive molecules, bioactivation of drugs, modulation of endoplasmic reticulum stress and 
regulation of cell proliferation/apoptosis. Among them, PON1 has attracted a great deal of interest as a target for 
drug discovery due to its protective role in vascular diseases as well as its use as a biomarker of diseases 
involving oxidative stress, inflammation and liver diseases1. 
 
Methods: Due to the therapeutic potential of thiadiazoles [2,3], 2-[[5-(2,4-difluoro/dichlorophenylamino)-1,3,4-
thiadiazol-2-yl]thio]acetophenone derivatives were synthesized via the nucleophilic substitution reaction of 5-
[(2,4-difluoro/dichlorophenyl)amino]-1,3,4-thiadiazole-2(3H)-thiones with appropriate phenacyl bromides 
(Figure 1) [4]. The in vitro effects of these compounds were evaluated on human PON1 enzyme which was 
purified from human serum by ammonium sulfate precipitation and DEAE-Sephadex A 50 ion exchange 
chromatography methods. 
 
Results: It was reported that all synthesized compounds increased PON1 enzyme activity at both concentrations 
(0.25 and 0.5 mM). Generally 2,4-dichlorophenyl substituted compounds were more effective on PON1 enzyme 
than 2,4-difluorophenyl substituted compounds.  
 
Conclusions: In particular, 2-[[5-(2,4-dichlorophenylamino)-1,3,4-thiadiazol-2-yl]thio]acetophenone, 2-[[5-(2,4-
dichlorophenylamino)-1,3,4-thiadiazol-2-yl]thio]-4'-chloroacetophenone and 2-[[5-(2,4-dichlorophenylamino)-
1,3,4-thiadiazol-2-yl]thio]-4'-methoxyacetophenone were found to be potent PON1 activators.  
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Figure 1: The general structure of the synthesized compounds 
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Adressed herein, a novel electrochemical sensor based on multiwalled carbon nanotube (MWCNT) is successfully 
constructed to detect ascorbic acid (AA), dopamine (DA), and uric acid (UA). The MWCNT based sensor has been 
characterized by transmission electron microscopy and X-ray photoelectron spectroscopy.1 The sensor based on 
MWCNT prepared to realize simultaneous determination of AA, DA, and UA is firstly reported. The linear detection 
ranges for AA, DA, and UA are 10.00–2400 mM, 6.00– 900mM, and 5.00–1240 mM, respectively, with detection 
limits of 7.45, 3.20, and 3.94 mM. This MWCNT based sensor exhibits excellent performance for detection of AA, 
DA, and UA, which is much better than those electrochemical sensors based on chemical converted graphene2-3. 
 
 
Keywords: Dopamine ,Uric acid , Electrochemical sensor 
 
 

 
 
 
Figure 1: CV results of MWCNT in PBS of pH :7.0 (at different concentrations:0.5 mM and 1.0 mM AA, DA and UA). 
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Background: Infections by pathogenic microorganisms are of great concern particularly in medical devices, drugs, 
hospital surfaces/furniture, surgery equipment, water purification systems, textiles, food packaging and storage 
etc. Therefore the development of synthetic polymers with antimicrobial activity is an important area of research 
in order to reduce, struggle and/or prevent these infections. This is due to their non-toxic and non-irritant 
properties with the improved and prolonged antimicrobial activities, compared with the ordinary low molecular 
weight antimicrobial agents [1]. Polybenzimidazoles are heteroaromatic polymers containing benzimidazole moity 
which reported to exhibit broad spectrum of pharmacological effects [2]. Benzimidazole polymers are likely to find 
more usage area because of having important characteristic properties such as; high chemical and thermal 
stability, conductivity, proton donor/acceptor ability etc. They are used as membrane material in high temperature 
fuel cells PEM [3], gas-separation [3], ultrafiltration [4] and reverse osmosis systems. Nevertheless there is not any 
detailed study about their antimicrobial properties in the literature. 
 
Methods: Polybenzimidazole derivatives were synthesized by using solution polycondensation method [5]. For this 
purpose 3,3-diaminobenzidine (DAB) were heated with aromatic dicarboxylic acid derivatives by means of 
polyphosphoric acid (PPA) under nitrogene (N2) atmosphere at different reaction times and temperatures. By 
this method different kinds of polybenzimidazoles were obtained by using 6 different dicarboxylic acids as; 
isophthalic acid, terephthalic acid, 5-tert-butylisophthalic acid, fumaric acid, 5-hydroxyisophthalic acid, 4,4′-
oxybis(benzoic acid). Additionally, by the direct polymerization of 3,4-diaminobenzoic acid monomer most simple 
derivative ABPBI 1 was synthesized under different reaction conditions (Figure 1). The structures of synthesized 
polybenzimidazole derivates were idendified by using IR and 1H-NMR spectroscopic techniques. Thermal 
properties of polymers were investigated by thermal analysis (TGA/DTA) and differential scanning calorimetry 
(DSC). Antimicrobial activies of benzimidezole polymers 1-7 were investigated against gram positive bacteria (S. 
aureus, B. subtilis),  gram negative bacteria  (E. coli, P. aeruginosa) and fungus (A. parasiticus, C. albicans). In this 
application broth microdilution method was used [6-9]. 
 
Results: According to thermal studies synthesized polybenzimidazoles have exceptional thermal stabilities. When 
heated up to 1000 °C in nitrogen atmosphere they loose only 19-58 % of their mass. DSC curves of polymers 
obtained at 0-500 ºC region shows that they are mostly amorphous in nature not in crystalline form. Antimicrobial 
activity studies of polymers against some clinical species also shows interesting results. The results are were given 
in terms of  minimum inhibitory concentration (MIC) and minimal bactericidal concentration (MBC). The polymers 
2, 6 and 7 showed remarkable antibacterial activity against gram-positive bacteria (MIC=32-125 μg/ml). The 
polymers 4 and 6 showed remarkable antibacterial activity against gram-negative bacteria (MIC=16-32 μg/ml). The 
highest antifungal activity value was measured in polymer 3 (MIC=62.5 μg/ml). The MBC values of the polymers 
were determined as 1000 - 4000 μg/ml. 
 
Conclusions: A series of polybenzimidazoles with diverse structure were synthesized under different reaction 
conditions. This study revealed the remarkable antimicrobial activity of benzimidazole polymers for the first 
time in the literature. The results of our study is thought to be valuable in the areas of medicine, pharmacy, food 
etc. 
 
 
Keywords: Benzimidazole, Synthesis, Polymer, Polybenzimidazole, Antimicrobial activity 



 
 
 

N

H
N

*

*
n

N

H
NN

N
H

Ar **

n

1 2-7

Ar :

OH

O

2 3 4 5 6 7

 
 
Figure 1: Synthesized polybenzimidazole derivatives 
 
 
 
References:      
  
99. Munoz-Bonilla A, Fernández-García A. Polymeric materials with antimicrobial activity. (2012) Progress in 

Polymer Science; 37: 281– 339. 
100. Ayhan-Kılcıgil G, Altanlar N. Synthesis and Antimicrobial Activities of Some Benzimidazole Derivatives. (2003). 

IL Farmaco; 58: 1345–1350. 
101. Kumbharkar S C, Islam M N, Potrekar R A, Kharul U K. Variation in acid moiety of polybenzimidazoles: 

Investigation of physico-chemical properties towards their applicability as proton exchange and gas separation 
membrane materials. (2009) Polymer; 50: 1403–1413.  

102. Eren E, Sarihan A, Eren B, Gumus H, Ozdemir Kocak F. Preparation, characterization and performance 
enhancement of polysulfone ultrafiltration membrane using PBI as hydrophilic modifier. (2015) J. Membrane 
Sci; 475: 1-8.  

103. Iwakura Y, Uno K, Imal Y. Polyphenylenebenzimidazoles. (1964) J. Polymer Sci; 2: 2605.  
104. Amsterdam D. Susceptibility Testing of antimicrobials in liquid media, In: Antibiotics in laboratory medicine. 

(1996) Loman, V., ed., 4th ed. Williams and Wilkins, Baltimore, MD, 52-111.  
105. European Committee for Antimicrobial Susceptibility Testing (EUCAST) of the European Society of Clinical 

Microbiology and Infectious Diseases (ESCMID). Determination of minimum inhibitory concentrations (MICs) 
of antibacterial agents by broth dilution. (2003) Clinical Microbiology and Infection, 9 (8): 1-7. 

106. NCCLS, Performance Standards for Antimicrobial Susceptibility Testing: Twelfth Informational Supplement. 
NCCLS document M100-S12 [ISBN 1-56238-454-6]. (2003) NCCLS 940 West Valley Road, Suite 1400, Wayne, 
PA 19087-1898 USA. 

107. Wiegand I, Hilpert K, Hancock, E. W. R. Agar and broth dilution methods to determine the minimal inhibitory 
concentration (MIC) of antimicrobial substances. (2008) Nature Protocols; 3(2): 163-175. 

 
 
 
  
 

 

 

 

 

 



PP-16  A High Performance Enzyme-Free Glucose Sensor Based on the Carbon Nanotube-Polymer decorated Pt 
Nanocomposites 

Fatih Sen*, Yagmur Koskun, Betul Sen 
 

Sen Research Group, Department of Biochemistry, Faculty of Arts and Science, Dumlupınar University. 

 
yagmur.4320@gmail.com 
fatih.sen@dpu.edu.tr 
 
 
Pt-PA/(6,5-7,6) carbon nanotube composites were synthesized by simple and effective wet chemical routes. Using 

these materials, a modified glassy carbon electrode was fabricated and investigated for enzyme-free glucose 

sensor applications1. The fabricated sensor exhibited a high sensitivity of 15 mA mM-1 cm-2 with a detection limit 

of 15.02 µM over a glucose concentration ranging from 0.01 to 1 mM. The sensor also shows promising sensor 

features like stability, selectivity and fast detection. The characterization of magnetic nanoparticles have been 

done by X-ray diffraction (XRD), Fourier transform infra red spectroscopy (FT-IR), scanning electron microscope 

(SEM), transmission electron microscope (TEM), and UV–vis spectroscop2,4. Moreover, the detection of glucose in 

human blood serum samples with the as-developed sensor agreed well with the results obtained from commercial 

glucose meters5. 
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Figure 1.  Cyclic voltammograms of Pt-PA/(6,5-7,6)CNT in 0.1 M NaOH of pH 7.0 at different scan rates: 20 to 150 
mV s_1.  
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Background: Benzimidazolium salts include biologically active benzimidazole ring and are the structural analogue 
of ionic liquids(ILs) [1]. Some benzimidazolium salts and their metal complexes containing alkyl, aryl or silyl groups 
showed remarkable antibacterial, antifungal [2-4] and anticancer [5] effects. Since a variety of 2-unsubstituted 
imidazolium or benzimidazolium derivatives have been synthesized as carbene precursors and used for catalytic 
and microbiological purposes [3,4], there is not any study related to the 2-arylsubstituted benzimidazolium 
derivatives. In our previous works, we have reported the synthesis of 2-arylbenzimidazoles by various methods [6-
8]. In order to enhance the efficacy of them in the biological systems, it is very important to overcome the 
insolubility problem in water. For this reason, we have focused on the 1,3-dialkyl halide salts of 2-
arylbenzimidazoles in the present work. 
 
Methods: 1-Methyl-2-arylbenzimidazole derivatives were synthesized by using the previously reported method 
[6]. Novel 1,3-dialkyl-2-arylbenzimidazolium salts were synthesized via the N-alkylation of 1-methyl-2-
arylbenzimidazole derivatives with various alkyl halides in CEM-Mars6 multimode microwave system (120 W) 
by using small amounts of DMF. Reactions were monitored by TLC. Structures of the products were confirmed by 
using 300 MHz 1H-13C NMR and FT-IR spectroscopic techniques. Antimicrobial activities of all synthesized 
compounds have been measured from DMSO solutions using microbroth tube dilution (NCCSL standards) and disc 
diffusion methods. MICs for each synthesized substances were investigated against S. aureus (ATCC 6535), B. 
subtilis (IMG 22), E. coli (W3110) P. vulgaris ( NRRLB 2643) and Candida albicans (clinical isolate).  
 
Results: We have already reported the microwave assisted synthesis of 1-methyl-2-arylbenzimidazole derivatives 
1-7 before [6]. In the recent study N-alkylation of them with alkylhalides under microwave conditions afforded us 
1,3-dialkyl-2-arylbenzimidazolium salts 8-28 which are the structural analogues of 1,3-dialkylimidazolium ionic 
liquids 29 (Figure 1). The yields in the range of 4-71 % under classical heating increased to the range of 64-96 % 
under microwave conditions. Considering the reactions repeated by classical heating, the reaction times were 
decreased 3-6 hours to 5-35 minutes by microwaves. MIC values of newly synthesized benzimidazolium salts 8-
28 (1.95->1500 μg/ml) are remarkably smaller than starting benzimidazoles 1-7 (62.5->1500 μg/ml) on studied 
microorganisms. While they have little effect on gram-negative bacteria, they have remarkable effects on gram-
positive and eukaryotic microorganisms. Especially 16, 18, 24, 25 and 27 were found to be the most effective 
compounds inhibiting the growth of both gram (+) bacteria and eukoryote.  
 
Conclusions: It is the first report that describes the microwave assisted synthesis and antimicrobial activity of 2-
arylsubstituted benzimidazolium salts. The microwave method is advantageous regarding the usage of mild 
conditions and small amounts of solvent, easy purification and achieving high yields in short times. This study 
demonstrates that newly synthesized benzimidazolium salts (especially compounds 16, 18, 24, 25 and 27) have 
remarkable effects on microorganisms, especially in gram (+) bacteria and eukaryotes compared to 
benzimidazoles. Also, compounds 11 and 12 has considerable antifungal properties. Thus, the synthesized 
substances in this study may help in the treatment of fungal and bacterial diseases in developing pharmaceuticals.  
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Figure 1: Synthesized novel benzimidazolium salts (8-28), benzimidazoles (1-7) and imidazolium ionic liquids (29) 
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Cancer is one of the well-known illnesses leading to death. One way to inhibit the metabolism of cancer cells is to 
inhibit Hekzokinaz 2 (HK-2) enzyme. HK-2 has been studied in the field of cancer metabolism and hopeful results 
have been gotten. It has been also confirmed that HK-2 enzyme is expressed 10-15 times more in cancer cells than 
normal cells. Inhibition of HK-2 enzyme will prevent cancer cells from nutrition and it is expected that speeding of 
cancer cells will be stopped. 
It is known that methyl jasmonate is an HK-2 inhibitor. To develop and to use those inhibitors actively, which have 
high selectivity for HK-2 enzyme and high bioactivity, have an enourmous importance for cancer patients. That is 
why the novel methyl jasmonate analogs have high potential to become drug candidates. 
Cis-jasmone, Jasmonic acid and Methyl jasmonate are cyclopentanones that are fatty acid derivatives. Jasmonates 
are plant stress hormones and we worked with a range of concentrations based on the plasma concentrations 
achieved upon administration of a well-studied plant stress hormone, salicylic acid [1]. Jasmonates induced 
suppression of cell proliferation and death in a variety of cancer cell lines and cytotoxicity to cervical cancer cells 
with almost no effect on normal primary human kerati- nocytes [2]. As a result of our research, we concluded the 
fact that although methyl jasmonate is long-known natural component. It has not studied enough as an anti cancer 
agent. 
In our research, we aim to synthesize novel methyl jasmonate analogs. In accordance with our research we plan 
to do spectroscopic analysis of synthesized molecules and than in vitro studies. 
This project (215S890) is funded by TUBITAK. We kindly appreciate for their support. 
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Figure 1: Cis-Jasmone, Jasmonic Acid, Methyl Jasmonate and Novel Methyl Jasmonate Analogues 
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Background: Despite the emergence of new dosage forms all around the world, oral dosage forms are still being 
used in about 50% of market share and the market share continues to rise (1). SN/MEDDs are lipidic oral dosage 
forms and consist of mixture of oil, surfactant/co-surfactant and when encountered gastrointestinal liquids and 
motility they form oil in water type (nano-,micro-) emulsion. 40% of new drugs have low solubility and it causes 
low bioavailability (2). 
 
Methods: Self-emulsifying nano- and micro-emulsifying systems have started to be evaluated as potential drug 
delivery system to improve solubility, bioavailability, permeation and to increase the dissolution rate (3). Oil in 
water type emulsions are thermodinamically stable systems and they have droplet size less than 100 nm. They 
spontaneously disper in water, therefore they have fast dispersion process and are less affected by other factors 
such as food effect during its formation process (4). SN/MEDDs have many advantages such as they can be 
produced easily, are affected less from other outside factors, its scale-up process is easy, unaffected by lipid 
digestion, carry and protect peptides which can be enzymatically hydrolyzed (5). Main mechanism of increased 
bioavailability by SN/MEDDs is to increase membrane fluidity in the presence of surfactants and cosurfactants. 
During the emulsion formation process, surfactants and cosurfactants are absorbed at liquid interface surfaces 
and interface energy of system decreases. Optimized SN/MEDD formulations increase solubility of active 
pharmaceutical ingredient (API) and ensure emulsification of API (6). 
Intestinal drug absorption is one of the factors that show the success of an oral drug Caco-2 cell lines are used as 
a model for intestinal absorbtion (7). The number of literature related with the permeability and cytotoxicity test 
experiments using Caco-2 cells were very low (8-10).   
 
Results: Permeability studies of SN / MEDD formulations Caco-2 studies have been shown to provide permeability 
advantages compared to the conventional methods. (11, 12). 
Conclusions: The developed SM/NEDDs using Caco-2 cell lines showed that permeability of these formulations 
increased compared to the conventional dosage forms.  
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Background: Spinal cord injury (SCI) can lead to urinary tract infections, kidney and bladder problems (1). Oxidative 
stress and activation of inflammatory pathways in the SCI play an important role in tissue damage (2). Platelets 
have many growth factors and cytokines which start wound healing. Growth factors are released from platelets by 
stimulation with various agents. Platelet rich plasma (PRP) provides rapid improvement in both soft and hard 
tissues (3). In this study, the potential protective effect of application of PRP to spinal cord on the antioxidant-
oxidant parameters of kidney after spinal cord injury was investigated. 
 
Methods: Sprague-Dawley male rats were divided into three groups; control group, SCI group and PRP applied SCI 
group. Modified weight-drop model was performed for SCI induction. PRP was prepared by two consecutive 
centrifugations and applied to spinal cord. A week after SCI induction, rats were decapitated and kidneys were 
taken. Kidney tissue homogenates were prepared in saline to examine for malondialdehyde (MDA) and glutathione 
(GSH) levels by thiobarbituric acid (4)  and Ellman (5) methods respectively.  
 
Results: Kidney GSH level  decreased and  MDA level increased significantly in SCI group compared to control group 
(p<0.001). Application of PRP  improved GSH and MDA levels significantly compared to  SCI group (p<0.01). 
Conclusions: PRP treatment may have beneficial effects against SCI induced oxidative damage in kidney tissues 
through its anti-inflammatory and antioxidant effects. PRP treatment could ensure maintenance of oxidant-
antioxidant balance.  
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Background: Hypertension, also known as high blood pressure (HBP), is a major risk factor for coronary artery 
disease, stroke, heart failure, peripheral vascular disease, vision loss, and chronic kidney disease. Antihypertensive 
therapy seeks to prevent the complications of HBP, such as stroke and myocardial infarction. Angiotensin II (A-II), 
a strong vasoconstrictive peptide hormone occurring in the renin-angiotensin system (RAS), is associated with 
increased arterial blood pressure. Angiotensin II receptor type I (AT1) antagonists are one of the most important 
drug classes used widely in treatment of hypertension. These drugs are known as sartans and act by blocking 
detrimental effects of A-II when acts on AT1 receptor [1-3 ].  
 
Methods: The 3D crystal structure of AT1 receptor is revealed and available in Protein DataBank (PDB codes 4YAY 
[4 ], 4ZUD [5]). For de novo design studies, more than 50000 imidazolone and oxazolone derivatives generated 
using a small molecule library consisting of 3500 fragments. These derivatives and standart sartan molecules were 
used in molecular docking and molecular dynamics (MD) simulations using GROMACS [6 , 7 ]. Both monomer and 
dimer forms of AT1 receptor were used as target structure. The molecules have higher docking scores than 
standart sartans were also screened on human ether-a-go-go-related gene (hERG) potassium channel and the ones 
with high docking scores were eliminated before MD simulations. Long MD simulations (microsecond) were 
performed with selected molecules and also apo- (ligand-free) form of the receptor.  
 
Results: According to our preliminary de novo drug design and molecular screening studies, oxazolone and 
imidazolone derivatives have been found to have similar or better interaction energy profiles in comparison to 
standart sartans available in market.  
 
Conclusions: Analysis of MD simulations helped on enlightenment of the path for understanding the molecular 
mechanisms of the ligands inside the binding pocket of AT1 receptor.  
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Background: The chemistry of chalcones, 1,3-diphenyl-2-propene-1-ones, remained a fascination among medicinal 
chemists because of its simple chemistry, easy synthesis, and variety of excellent biological activities such as 
antidiabetic, antineoplastic, antihypertensive, antioxidant, and anticancer activities1. In this study, it was aimed to 
synthesize chalcones having the chemical structure of 2,5/3,5-difluoro-2,3/2,4/2,5/3,4-dimethoxy-2-propen-1-one 
to investigate their cytotoxicities towards oral squamous cell carcinoma cell lines (Ca9-22 and HSC-2) and human 
oral normal cells cells (HGF and HPLF). The second aim was to investigate the mechanism of action of the 
compounds by docking studies. 
 
Methods: New chalcones were synthesized via Claisen-Schmidt condensation. Chemical structures of the 
compounds were elucidated by spectral methods. Compounds were screened for their in vitro cytotoxic effects 
against human tumor cell lines (Ca9-22 and HSC-2) and human normal oral cells (HGF and HPLF) via MTT method. 
Docking studies were performed by Swissdock2. Ligands were drawn and energy-minimized in Marwin Sketch. 
MDM2/p53 PDB ID is 1YCR. Results were visualized by Pymol software. 
 
Results: The results presented in Table 1 reveal that CC50 values of the compounds are in low micro molar range 
(5.0 - 42.1 µM) towards cancer cell lines used.  
 
Conclusions: All compounds can be good candidates for further anticancer studies according to remarkable and 
high PSE values. p53 is an important molecule for cell cycle regulation and it is known as guardian of the genome. 
Since disrupting p53/MDM2 interaction increases p53 expression, the compounds presented here perturbs the 
complex and may lead to cell survival through increase in p53 expression. 
 
Keywords: Cytotoxicity, dental cells, p53-MDM2, in silico, chalcone. 
 

 
 
Table 1: Cytotoxicity results of the chalcones 
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Ca9-22 HSC-2 Mean Mean HGF HPLF mean PSE

Compound (R1, R2) A SI SI B SI (E) C D (E/B)*100

1 (2,3-dimethoxy) 5,4 6,1 8,3 4 6,8 5 46,3 19,3 32,8 73

2 (2,4-dimethoxy) 8,7 9,7 6,5 12,9 7,6 11,3 88,9 79,9 84,4 149

3 (2,5-dimethoxy) 8,3 4,5 5 7,5 6,7 6 41,7 33,7 37,7 90

4 (3,4-dimethoxy) 42,1 4,7 32,9 6,1 37,5 5,4 200 200 200 14

5 (2,3-dimethoxy) 5,1 10,9 7,6 7,3 6,4 9,1 76,5 34,8 55,6 143

6 (2,4-dimethoxy) 15,9 12,6 8,7 23,1 12,3 17,8 200 200 200 145

7 (2,5-dimethoxy) 3,4 14,8 3,3 15,2 3,4 15 69,6 31,9 50,8 442

8 (3,4-dimethoxy) 7,6 21,2 6,8 23,7 7,2 22,5 200 122,6 161,3 312

5-Fluorouracil 32,9 >30.4 37,7 >26.5 35,3 >28.5 >1000 >1000 >1000 80.7

CC50 (μM)

Human OSCC cell lines    Human oral normal cells
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Background: Tacrine (9-amino-1,2,3,4-tetrahydroacridine) is the first drug for Alzheimer treatment. Tacrine shows 
electron donor properties due to presence of nitrogen atoms in its structure. Saccharine (benzoic sulfimide) is 
known as an artificial sweetener. In current study, intramolecular electron transfer in the synthesized tacrine-
saccharine complex has been investigated to determine its biochemical properties by using quantum chemical 
methods. 
Methods: A conformational analyses of investigated molecules were performed to determine initial structures. 
Full optimizations were performed with Gaussian 09 [1] at the B3LYP/6-311++G(d,p) level. In order to explore the 
solvent effect, solvation calculations were performed byTomasi’s polarized continuum model (PCM) [2, 3] using 
water as the solvent. 
Results: Absorption spectra for all studied systems were obtained both in gas phase and in solution by TDDFT 
method. S0-S1 absorption peaks of tacrine and saccharin are in UV region; however, the complex formed by two 
molecules displays a peak which shifted to Visible region (457 nm). 
Conclusions: HOMO-LUMO gap of the complex is small (3.36 eV) which may indicate that the complex may have 
potential use as a photosensitive material in addition to its drug properties. 
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Figure 1: Optimized structure of tacrine-saccharin complex and calculated HOMO-LUMO energies.   
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Background: Cancer is a disease characterized by uncontrolled cell division, metastasis and known as a second 
cause of death in the world after cardiovascular diseases1. The compounds having the pyrazoline and sulfonamide 
moieties have been reported with many bioactivities2. In addition, several compounds having pyrazoline and 
sulfonamide moieties were reported with cytotoxic/anticancer activities3. It was aimed to synthesize the 
compounds having the chemical structures of 4-[5-(4-hydroxyphenyl)-3-aryl-4,5-dihydro-1H-pyrazol-1-yl] benzene 
sulfonamide by microwave irridation and to investigate their cytotoxic activities. 
 
Methods: The compounds were synthesized in a CEM Discover Microwave Synthesis System. The chemical 
structures of the compounds 8-14 were elucidated by 1H NMR, 13C NMR and HRMS spectra. The cytotoxicity of the 
compounds 8-14 were assayed towards human oral squamous cell carcinoma cell lines and human normal oral 
cells with MTT assay. 
 
Results: The cytotoxicities of the compounds towards tumor cell lines had changed in the range of 22.3-67.0 µM 
(Table 1). Lead compounds should possess both marked cytotoxic potencies and selective toxicity for tumor cells. 
A potency selectivity expression (PSE) value of the compounds was calculated by multiplying the reciprocal of the 
average CC50 value (a measure of potency) and the average SI figure (a determination of tumor selectivity). 
 
Conclusions: The compounds 9, 12 and 13 with the highest PSE values can be considered as leader compounds for 
further studies. 
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Table 1: Cytotoxicities of the compounds 8-14 
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(A) (B) (E ) (C) (D)

Compound (Ar) Ca9-22 SD SI HSC-2 SD SI HSC-3 SD SI HSC-4 SD SI
Mean

CC50

SD
Mean

SI
HGF SD HPLF SD HPC SD Mean SD PSE

8 (Phenyl) 42,0 5,0 1,8 67,0 12,2 1,1 66,3 11,9 1,1 50,3 7,1 1,5 56,4 12,3 1,4 85,0 13,5 54,3 5,0 88,3 6,8 75,9 18,7 2,5

9 (4-methylphenyl) 25,7 4,2 1,7 33,3 2,1 1,3 39,7 0,6 1,1 31,7 2,1 1,4 32,6 5,8 1,4 43,7 4,0 39,3 4,2 49,7 3,8 44,2 5,2 4,3

10 (4-methoxyphenyl) 37,7 1,5 1,3 65,3 5,7 0,8 47,0 8,7 1,1 40,7 2,1 1,2 47,7 12,4 1,1 47,3 1,5 44,0 2,0 61,0 12,5 50,8 9,0 2,3

11 (4-fluorophenyl) 36,3 2,5 1,6 46,3 10,1 1,3 43,3 5,9 1,4 39,3 4,7 1,5 41,3 4,4 1,4 66,7 3,5 43,0 4,6 67,7 0,6 59,1 14,0 3,5

12 (4-chlorophenyl) 22,3 1,5 2,0 39,0 2,6 1,1 38,3 2,5 1,2 31,3 4,5 1,4 32,8 7,8 1,4 44,0 3,6 38,3 3,8 50,7 7,4 44,3 6,2 4,3

13 (4-bromophenyl) 20,7 0,6 1,7 37,7 11,6 0,9 34,7 2,9 1,0 25,7 6,1 1,4 29,7 7,9 1,2 34,7 4,2 29,7 0,6 39,7 8,1 34,7 5,0 4,2

14 (2-thienyl) 45,7 3,1 1,8 55,0 18,5 1,5 61,3 3,1 1,4 55,3 4,9 1,5 54,3 6,5 1,5 88,3 6,8 73,0 30,3 87,3 6,7 82,9 8,6 2,8

5-FU 100,0 4,4 >167,3 45,7 19,6 >16,1 27,3 10,3 >71,5 17,3 12,2 >60,3 47,6 36,9 >78,8 >1000 0,0 208,3 72,2 >1000 0,0 >736 457,1 >165.5

CC50 (μM)

Human oral squamous cell carcinoma cells Humam normal oral cells
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One of the procedures to prepare molecularly imprinted polymers (MIPs) is non-covalent approach. Preparation 
protocols of MIPs include selection of monomer, proper porogen and crosslinker for template molecule and 
relative stoichiometry ratio. The cost and time required for these steps can be significantly reduced by using 
computational methods.   

Tryptopan is an essential amino as it cannot be synthesized and must be taken by the diet. Tryptophan is also a 
precursor to many biologically active molecules. Determination of tryptophan may be important for its use as a 
biomarker in diagnosis and treatment1,2.  

To generate input structures for the target molecule and the monomers, conformer distribution module 
implemented in Spartan 083 was used. The template:monomer complexes with 1:1, 1:2, 1:3, 1:4 and 1:5 ratios 
were studied. These initial geometries obtained from molecular mechanics were optimized with PM6-DH24,5 
method in MOPAC126. In the following step, the most stable complexes were selected for further investigation. 
These complexes were optimized with a high level method; namely, Density Functional Theory (DFT). In DFT 
studies, these structures were calculated with ωB97XD7 functional, in combination with the 6-31++G(d,p) basis set 
using Gaussian 09 software. To observe the solvent effect on MIP system, Polarizable Continuum Model (PCM) 
was used in calculations. This model is an implicit solvent model where only electrostatic interactions between 
solute and solvent are taken into account.  

Hydrogen bonds are important for formation and stability of molecularly imprinted polymers. For selection of 
template:monomer ratio and porogen, the principle for the used computational model is that prepolimerization 
complex has minimum energy. If proper template:monomer ratio is determined and a proper solvent is used, the 
most stable complex is obtained. All optimized structures were characterized frequency analysis at ωB97XD/6-
31++g(d,p) level. 

 
Keywords: MIPs, Molecular imprinting, Tryptophan, DFT 
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Background: Cancer that is caused by excessive proliferation of cells and reduced apoptosis is a pathological 

condition. Currently, studies that are committed with breast cancer are great important early detection and 

diagnosis of breast cancer. After the discovery of cisplatin as chemotherapy drug, new transition metal based 

complexes have been developed for treatment of cancer.  

 

Methods: In this study, anti-cancer activity of novel thiosemicarbazone derivatives (1a-c) is studied on human 

cancer cell lines (MCF-7), human bone cancer (MG63) and mouse fibroblast (L929) cell lines. Cells were studied 

four different concentrations (12,5; 50; 75; 100 µM). XTT (2,3-bis-(2-methoxy-4-nitro-5-sulfophenyl)-2H-

tetrazolium-5-carboxanilide) protocol was applied after 24 h and 48 h. In our study 10% fetal bovine serum (FBS), 

1% L-glutamine, 100 IU / ml penicillin and 10 mg / ml streptomycin in DMEM (low glucose) were used. Cancer cell 

lines in DMEM medium is produced in 95% humidity and 5 % CO2 incubator at 37 oC. 

 

Results: The IC50 values of complexes a in the human breast cancer (MCF-7), human bone cancer (MG-63), and 

mouse fibroblast (L929) cell lines were found. 

Conclusions: Anti-cancer activity of synthesized compounds was determined on MCF-7, MG63 and L929. Finally, 

our new synthesized compounds can be suggested that potent agent for anti-tumor for cancer drugs.  

      X= -OCH3 (1a), -F (1b), -Cl (1c) 
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136. André R. dos Santos T, Caroline da Silva A, Barbosa Silva E , André Teixeira de Moraes Gomes P, Wanderlan 
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Background: Cancer is the second leading cause of mortality and morbidity after heart diseases across the world 
which affected 14.1 million  in 20121. Although enormous efforts and developments in chemotherapeutic 
strategies the available drugs in clinical use , available drugs have various problems such as low selectivity, cross 
resistance, and low stability2. So, there is urgent need to development more safe, potent and selective anticancer 
agents. In the present study , it was aimed to synthesize new difluoro-dimethoxy chalcones to investigate their 
cytotoxicities. 

 
Methods: A mixture of suitable difluorinated acetophenone (6.4 mmol) and suitable dimethoxylated benzaldehyde 
(6.4 mmol) was dissolved in ethanol (5 ml). To this mixture, sodium hydroxide solution (10 ml, 30%) was added 
under cold condition. After overnight stirring at room temperature, the reaction mixture was poured into ice-water 
mixture and acidified with HCl solution (10%) to pH=3. The solids obtained were crystallized from ethanol-water 
for 1-4, 6 and 7. On the other hand, the compound 5 and 8 were purified by passing through a column of silica gel 
using chloroform as the eluent. Chemical structures of the compounds confirmed by 1H NMR, HRMS and melting 
points.Cytotoxicity tests were performed by MTT test. 
 
Results: : All compounds synthesized were screened for their in vitro cytotoxic effects against human tumour cell 
lines [gingival carcinoma (Ca9-22), oral squamous cell carcinoma (HSC-2)] and human normal oral cells [gingival 
fibroblasts (HGF), periodontal ligament fibroblasts (HPLF)] via MTT test. The results presented in Table 1. 
 
Conclusions: The compound 7, 1-(2,6-Difluorophenyl)-3-(2,5-dimethoxyphenyl)-2-propen-1-one is the leader 
compound of this study.. 
 
Keywords: Chalcone, cytotoxicity 
 
Table 1: Cytotoxic activities of the compounds 1-8 
 

CC50 (μM) 

  Human OSCC cell lines           
Human oral normal 
cells 

     

  
Ca9-
22  

  
HSC-
2 

  Mean Mean    HGF HPLF mean TS PSE 

Compounds  A SI   SI B SI (E)   C   D D/B C/A   

1 5,4  6,1  8,3  4,0  6,8  5,0   46,3  19,3  32,8  4,8  8,6  73 
2 8,7  9,7  6,5  12,9  7,6  11,3   88,9  79,9  84,4  11,1  10,2  149 
3 8,3  4,5  5,0  7,5  6,7  6,0   41,7  33,7  37,7  5,6  5,0  90 
4 42,1  4,7  32,9  6,1  37,5  5,4   200,0  200,0  200,0  5,3  4,7  14 
5 5,1  10,9  7,6  7,3  6,4  9,1   76,5  34,8  55,6  8,8  15,0  143 
6 15,9  12,6  8,7  23,1  12,3  17,8   200,0  200,0  200,0  16,3  12,6  145 
7 3,4  14,8  3,3  15,2  3,4  15,0   69,6  31,9  50,8  15,0  20,3  442 
8 7,6  21,2  6,8  23,7  7,2  22,5   200,0  122,6  161,3  22,4  26,3  312 
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Background: As seen in all areas, civil society organizations and initiatives are of key importance in clinical 
research. Having founded in 2006, Clinical Research Association (in Turkish title Klinik Arastirmalar Dernegi with 
Turkish abbreviation: KAD) is the first and unique non-profit organization civil society organization in Turkey in 
human clinical research field which is open to all clinical trials professionals from all stakeholders. 
 
Methods: Review of the activities of and data submission about the Association. 
 
Results: The association assembles the pharma industry, academy, regulatory authorities, clinical research 
organizations, other academic and civil associations and all professionals involved in this area. Members are 
involved in the regulating, controlling, designing, management and conduct of industry sponsored or academic 
clinical trials on humans and they are engaged directly and/or indirectly in all aspects of work in clinical research.  
Prioritizing the enhancement of cooperation, collaboration and communication amongst the clinical research 
stakeholders facilitating the smooth and clear communication, KAD has been involved in several activities, and 
initiatives that main topics can be compiled under “Three Cs”. KAD sees that the “Three Cs” are the key elements 
of the adoption of the innovation in global clinical research and development into local expertise and know-how. 
Recognizing the internet as interesting and powerful modern life tool, KAD began to provide its web-user 
members with the association official web portal (klinikarastirmalar.org.tr) as a venue sharing all updates and 
news world-wide. Organizing and contributing to the congresses, panel discussions, training sessions, books, 
publications, surveys KAD keeps serving for improvement of the clinical research in Turkey. 
 
Conclusions: With the aim of establishment, ideas created, venues and opportunities provided, remarkable 
efforts of the members, KAD represents a unique, pioneering, and leading civil society organization in Turkey. 
 
Keywords: Non-profit, clinical, regulatory, association, research 
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Background: Mannich bases 2-8, [2-(3-or-5-aminomethyl-4-hydroxy-3-or-5-methoxy-benzylidene)-indan-1-
one,which contain hydrogen donor and acceptor substituents on phenyl ring and α,β-unsaturated ketone moiety 
on its chemical structure, were designed and  synthesized since hydrogenbonding is veryimportant at 
thebioactivity of thecompoundsandα,β-unsaturatedketonepart is a 
pharmacophore.Therationalbehindthesynthesis of Mannichbases2-8wastoseewhetherthere is anyincrease in 
cytotoxicities of Mannichbasescomparingwiththecompound1, 2-(4-hydroxy-3-methoxy-benzylidene)-indan-1-
one, fromwhichMannichbasesarederivedaccordingtosequentialcytotoxicityhypothesis.  
 
Methods: A solution of the4-hydroxy-3-methoxybenzaldehyde in ethanolwasaddedinto a stirredsolution of 1-
indanone in aqueoussolution of sodiumhydroxide. Stirringwasmaintained at roomtemperatureovernight. 
Thereactionmixturewasthenpouredontowaterandneutralizedwithhydrochloricacid.Theprecipitatedsolidproductw
asfiltered, washedwithwater, andrecrystallizedfromwater- ethanol1toobtaine1.Themixture of thecompound1, 
paraformaldehydeandsuitablesecondary amine  [dimethylamine (2), diethylamine  (3), dipropylamine (4), 
pyrrolidine (5), piperidine (6), morpholine (7), N-Methylpiperazine  (8)] washeatedin acetonitrile (120 °C, 200 
Watt, 13.8 barr) forsometimestoprepareMannich bases 2-8.Theirchemicalstructureswereconfirmedby1H NMR, 
13C NMR and HRMS spectra. Cytotoxicities of thecompoundsweretestedagainstseveraltumourcelllineandnon-
tumourcellsby MTT test. Selectivity Index (SI) andPotencySelectivityExpression (PSE) figuresweredetermined. 
 
Results: New mono Mannichbases (2-(4-hydroxy-3-or-5-methoxy-3-or-5-aminomethyl-1-yl-benzylidene)-indan-1-
one,thecompounds2-8) weresynthesizedstartingfrom 2-(4-hydroxy-3-methoxy-benzylidene)-indan-1-one, 
thecompound1,  andtheirchemicalstructurewereconfirmedby1H NMR, 13C NMR, and HRMS spectra. 
Theircytotoxicitieswereevaluatedtowards Ca9-22, HSC-2, HSC-3, and HSC-4 human oral 
squamouscellcarcinomacelllinesand HGF, HPC, and HPLF human normal oral cells. Theresultswereshown at Table 
1. 
 
Conclusions: Mannichbases2-8werereportedforthefirst time withtheirsynthesis, 
spectralanalysisandcytotoxicities.Compound4,which has dipropilaminomoiety on itschemicalstructure, had 
thehighest PSE valueandseemed a leadmoleculeforfurtherstudies. 
 
Keywords: Mannich bases, cytotoxicity, vanillin, methoxy group, celectivity 

 
 
Table 1: Cytotoxic evaluation of the compounds 
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Background: Cancer is a pathological state that is a genetic and developmental process occurring due to the 

excessive proliferation of the cells and the loss of their apoptosis functions. During recent years, the resistance 

against anticancer drugs has been become, for this reason, it's important that new generation anticancer drugs 

are needed. Therefore, researchers are studying on these matter. 

Methods: In this study, anti-cancer activity of novel thiosemicarbazone derivatives (1a-c)  is studied on human 

cancer cell lines (MCF-7), human bone cancer (MG63) and mouse fibroblast (L929) cell lines. Cells were studied 

four different concentrations (12,5; 50; 75; 100 µM). XTT (2,3-bis-(2-methoxy-4-nitro-5-sulfophenyl)-2H-

tetrazolium-5-carboxanilide) protocol was applied after 24 h and 48 h. In our study 10% fetal bovine serum (FBS), 

1% L-glutamine, 100 IU / ml penicillin and 10 mg / ml streptomycin in DMEM (low glucose) were used. Cancer cell 

lines in DMEM medium is produced in 95% humidity and 5 % CO2 incubator at 37 oC. 

Results: The IC50 values of complexes a in the human breast cancer (MCF-7), human bone cancer (MG-63), and 

mouse fibroblast (L929) cell lines were found. 

Conclusions: Anti-cancer activity of synthesized complexes were determined on MCF-7, MG63 and L929.  

 

      X= -4-CF3 (1a), -3,5-CF3 (1b), -3-CF3-4-Cl (1c) 
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Background: Carbonicanhydrases (CAs, EC 4.2.1.1) belongtothefamily of 
zincmetalloenzymesandprimarilyresponsibleforcatalyzingsimplefundamentalreaction, i.e CO2 

hydrationtobicarbonateandprotons. Sixteen CA isoenzymeshavebeenidentifiedtill now1. hCA IX and XII 
isoenzymeshavebeenestablishedtocontributetopHregulation of tumor cells2. Theselectiveinhibition of CA IX and 
XII providesignificantantitumoreffects2. Unfortunately, classical CA inhibitors do not selectivelytarget CA IX and 
XII2.Thepresentstudyaimedtosynthesize4-[3-(4-hydroxyphenyl)-5-aryl-4,5-dihydro-pyrazol-1-
yl]benzenesulfonamides and investigatetheireffects on hCA IX and XII whicharetumorassociated CA isoenymes. 
 
Methods: Suitable chalconeand 4-hydrazinobenzenesulfonamide hydrochloride 
werereactedunderacidicconditionstosynthesize4-[3-(4-hydroxyphenyl)-5-aryl-4,5-dihydro-pyrazol-1-
yl]benzenesulfonamide derivatives 1-9. Theirchemicalstructureswereconfirmedby1H NMR, 13C NMR and HRMS 
spectra. An appliedphotophysicsstopped-flowinstrument has beenusedforassayingthe CA catalysed CO2hydration 
reaction3.The inhibitory constant (Ki) values of the compounds synthesized were calculated. 
 
Results: Ki values of the compounds  were in the range of 53.5-923 nM towards hCA IX while they were in the 
range of 6.2-68.9 nM towards hCA XII. 
 
Conclusions: All studied compounds showed an impressive inhibiton profile on hCA IX and XII. Except 2, all 
compounds were 2.5-13.4 times more selective inhibitor towards hCA XII than hCA IX while compound 2 had 
similar selectivity towards both isoenzymes. All compounds reported here can be considered as lead compounds 
to develop new selective hCA XII inhibitor for further detailed studies. 
 
Keywords: Carbonic anhydrase, pyrazoline, benzenesulfonamide, phenol 
 

 
Table 1: Effects of sulfonamides, 1-9 on hCA IX and XII isoenzymeactivity 
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Background: Pectin is not only biocompatible, biodegradable and non-toxic but also anti-microbial so that is 

favourable for wound healing. Moreover, pectin becomes “egg-box model” in the presence of divalent cation and 

that is basic of gel forming. This structure is very promising for drug loading. It is well known that some parameters, 

such as divalent cation concentration, pectin properties (low or high methoxyl pectin), affect gel properties and 

drug release performance. The objective of this study is to investigate the effect of flow properties of pectin 

solution on formation and drug release performance of pectin gel.  

Methods: Pectin gels were prepared from the low methoxyl pectin solutions in three concentrations (% 2, 4, 6 

w/w) in two divalent cation concentrations (% 7, 10). Ca+2 was used as divalent cation and theophylline as a model 

drug. Flow properties of pectin solution were obtained by a rheometer at 25, 35 and 45°C and drug release 

performance was  determined by UV-visible spektrofotometre at about 272 nm. The release studies were 

performed under conditions mimicking biological environment which has chosen as Tris buffer pH 6.4. Swelling 

behavior of all samples was also determined. 

Results: Viscosity decreases the molecular movement of a viscoelastic body, and different viscosities indicate 

differences in the molecular structure [2]. Where the polymers are heavily twisted, resistance against flow is high 

and their viscosity increases [3].  According to our results, increasing the pectin concentration from 2% to 6% 

results with almost 50 times higher viscosity, and providing very thick and very viscous solution. Pectin 

concentration, thus viscosity, has an important role for gelation and drug release profile. The concentration of 

pectin solution affected size of the obtained films. The obtained results also illustrate that, 6% pectin hydrogel 

films gave the highest drug release performance, which may be in consequence of it having close up pores and 

diffusion pathway. As an expectation, increasing concentration of calcium ions lead to a higher degree of cross-

linking and aggregation of the initial dimers, and results in slower drug release profile.  

Conclusions:  Our results indicate that when the viscosity of the pectin solution increases, theophylline release 

couldnot occur under the control of the swelling behavior. It’s evident that viscosity of the polymer solution has 

an effect on the drug release performance from the pectin hydrogel matrix. These results suggest that release rate 

of drug from the matrix could be optimized by also adjusting the viscosity of polymer solutions.  

Keywords: Drug release, Pectin, Viscosity 
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Background: Scara5 (Class A scavenger receptor member 5) is identified as a novel member of Class A scavenger 
receptor family that exhibits significant roles in cancer cell survivor, migration and invasion via binding serum 
ferritin (Liu et al., 2013). Recently, serum ferritin composed mostly, but not exclusively, of L- ferritin has been 
proposed as a new iron carrier protein. A novel iron trafficking system that L-ferritin can bind to Scara5 has been 
suggested by Mendes-Jorge et.al, in 2014 (Mendes-Jorge et al., 2014). However, the interaction between Scara5 
with Serum ferritin remains unclear. Up to date, there is no information about the 3D crystal structure of Scara5 
in the literature.  Our aim was to figure out a schematic 3D modelling of Scara5 by protein homology method.  As 
it is accepted that Scara5 has a potential as a therapeutic target in cancer, it is more important to determine the 
active binding sites for Serum ferritin and Scara5. Our result was the first report of 3D model of Scara5 by homology 
modelling which is suitable and a potential novel target for future docking studies.  
 
Methods: In this study, homology modelling was used to determine the 3D structure of Scara5.  The amino acid 
sequence of Scara5 obtained from UniProt (http://www.uniprot.org/ ; UniProt ID: Q6ZMJ2). Possible template 
proteins were determined via PSI-BLAST (Altschul et al., 1997) and HHBlits (Remmert et al., 2012) algorithms in 
Protein Data Bank. SWISS-MODEL homology modelling software was used to determine the 3D structure of Scara5 
(Biasini et al., 2014). Rfree, Ramachandran outliers and Sidechain outliers were calculated by Molprobity software 
(Chen et al., 2010). 
QMEAN and GMQE scores were calculated and were used to check the quality of the model (Benkert et al., 2011; 
Benkert et al., 2009). 
 
Results: According to PSI-BLAST and HHBlits algorithm analyses in Protein Data Bank 604 template protein were 
determined. 2OYA and 2OY3 were the two templates which were the highest similarity (%45,92) to the target 
protein.  Ligand presence is also important for docking studies because of this the 2OY3 protein was chosen as a 
template protein. The validation report of template protein was shown in Figure 1. QMEAN and Z scores were 
shown in Figure 2. According to these results we suggested a 3D structure for Scara5 as shown in Figure3. 
 
Conclusions: In conclusion, this is the first report showing that the 3 D structure of Scara5. According to our results 
this 3D structure of Scara5 could be suitable for docking analyses for further investigations. 
 
Keywords: Scara5, L-Ferritin, homology, 3D structure 
 
Figure 1: PDB Validation report of template protein ID 2OY3  
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Figure 2: Qualitative Model Energy Analysis results  
 

  
 
Figure 3: 3D structure of Scara5  
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Background/Aim: α-Amylase is a glycosidase which randomly hydrolyzes endo-α-(1,4) bounds. Inhibition of 
glucosidases can alter cell-cell or cell-virus recognition processes 1.  Glycosidase inhibitors are therefore useful for 
viral infections, cancer and genetic disorders. Due to their therapeutic potential, glycosidase inhibitors have been 
used for the treatment of disorders such as diabetes, HIV, metastatic cancer, and lysosomal storage diseases2,3. 
Inhibitors of α-amylase are targets for drug-design to develop new compounds for treatment of diabetes, obesity 
and hyperlipidemia. The design of glycosidase inhibitors with a high degree of specificity and potency is still needed 
for exploration of new inhibitors. In this study, eight 2-heptyl-5-(4-methoxybenzyl)-2,4-dihydro-3H-1,2,4-triazol-3-
one derivative compounds (A1-4, A14-17)4 were evaluated in terms of their α-amylase inhibition potentials. 
 
Materials and Methods: Inhibition studies including kinetic studies were performed according to DNSA method at 
pH 7.0, 40˚C and 25 ng/mL enzyme (Bacillus subtilis             α-amylase) concentration in the presence of starch 
substrate (0.035%). Acarbose was used as a reference standard inhibitor. Molecular docking studies were 
performed by using Auto Dock Vina and Gaussian programs to support experimental data. 
 
Results: The compound A16 was found the most potent inhibitor among examined molecules (A1-4, A14-17) in 
terms of their IC50 values (at µM levels). This compound behaved as a classical uncompetitive inhibitor for α-
amylase activity. The kinetic parameter (KI) for the        α-amylase inhibition was calculated as 6.43 µM. 
 
Conclusions: Biochemical assays in this study suggest that A16 molecule is a promising drug. To validate its use in 
biological systems, A16 molecule will be treated to pancreas cancer cells with a high expression of α-amylase, 
(supported by a grant from scientific research projects unit Karadeniz Technical University), and therefore the 
effectiveness of A16 molecule on cancer therapy will be provided. 
 
Keywords: α-amylase, triazole compounds, type of inhibition, molecular docking 
 
 
 

       a)      b)    c)   
 
 
Figure 1: a) Structure of A16 molecule, b) Molecular docking for A16 molecule, c) The type of inhibition  
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Caspases are strictly regulated aspartate-cysteine protease family that are involved in apoptosis. Effector caspases 
cleave intracellular proteins and lead cells to death. Pharmateutical studies focused on these molecules after the 
discovery of their involvement on cell suicide and regulation of cell cycle. One caspase study discovered a small 
molecule which binds to the dimeric interface away from the binding site which shifts loop positions inducing a 
conformation that resembles the pro-caspase form of the molecule[1].  
 
We used energy dissipation model on caspase-3 and caspase-7 molecules in order to obtain details of the 
communication between allosteric residues and binding region. Energy dissipation model depends on the notion 
that external energy can be transferred with the help of intermolecular interactions in proteins considering 
dynamic properties[2], [3]. Applying perturbation to particular residues provides us the means to map a possible 
signaling network in proteins focusing on the dispersion of the external energy within the structure. Molecular 
dynamics simulations were performed with and without energy perturbation using NAMD[4] software with  
CHARMM27[5] force field. Energy perturbation was applied by increasing the velocity of a chosen residue at the 
desired time step of the initial MD simulation. Energy change of each residue was calculated based on the total 
energy difference between the perturbed and the reference simulations. At the end, residue response times, 
corresponding to the time of the response of a residue after the perturbation of another chosen residue, are 
obtained.  
 
In literature it is clear that binding small molecules on allosteric sites lead to the disorientation of the binding site 
loops. Our results side with these findings and gives further detail on the communication between distal allosteric 
site and the active site loops.  
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Background: Cancer being the second leading cause of death worldwide after cardiovascular diseases requires 
urgent attention and thus discovery and development of suitable agents possessing novel mechanism of action is 
highly desirable to treat various types of cancer. The identification of novel structure that can be potentially useful 
in designing new, potent selective and less toxic anticancer agent is still a major challenge to medicinal chemistry 
researchers. Heterocyclic compounds are widely distributed in nature and occupy prominent place in medicinal 
chemistry as pharmaceuticals and drug intermediates. 1,2,4-triazole derivatives templates is a privileged structure 
fragments in modern medicinal chemistry considering its broad pharmacological spectrum and affinity for various 
bio targets of these class heterocyclic compounds. A large number of compounds containing 1,2,4-triazole system 
have been investigated as therapeutically interesting drug candidates because of their properties both as selective 
COX-2 inhibitors, and as anti-acetylcholinesterase, antimicrobial, antimycotic and cytotoxic agents. Therefore, in 
this study we sought to ascertain the effects of new 1,2,4-triazole complex on the growth of some human cancer 
cells. 
 
Methods: We synthesized 1,2,4-triazole derivative compound with reaction of aryl amine and 3-bromo-4-fluoro 
benzaldehyde in mild conditions in ethanol using acetic acid as a catalyst. Then, the cytotoxic effect of this complex 
was investigated in human liver (HepG2), colon (WiDr), cervix (HeLa), breast (MCF-7), and lung (A549) cancer and 
human normal foreskin fibroblast cells using MTT assay. Cisplatin was used as a reference compound. The results 
of cytotoxicity studies were expressed as IC50 (µg/mL) values. 
Results: This new compound exhibited selective cytotoxic effect against five human cancer cell lines compared to 
normal fibroblast cells. The highest selective cytotoxic effect of complex was observed on HeLa cells (IC50 = 5.8±0.3 
µg/mL).  
 
Conclusions: Further research into these effects especially in HeLa cells as well as in other cancer cell lines will 
provide more information concerning the exact mechanism of action of new 1,2,4-triazole derivative in cancer 
treatment. 
 
Keywords: Cancer, In vitro cytotoxicity screening, MTT assay, 1,2,4-triazole synthesis 
 
Figure 1: The anti-growth effect after the treatment with the complex for 72 h against different cancer and human 

normal fibroblast cell lines by the MTT assay as described in the Experimental section. 

Table 1: Cytotoxic effect (IC50, μg/mL)* of complex on different cell lines 
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Background: Cancer stem cells (CSCs) are thought to be responsible for the failure of the cancer therapy and 
recurrence of the disease. These cells are able to survive in a dormant state that makes them resistant against 
conventional chemotherapy that essentially targets the rapidly dividing cells. Therefore, novel treatment 
approaches are required to eliminate these cells along with the other cancer cells for the successful treatment. In 
this study, the mechanism of action of a palladium (Pd) (II) complex {[PdCl(terpy)](sac)·2H2O} which was 
synthesized by the chemistry department at the Uludag University was studied in human breast CSCs. 
 
Methods: Breast CSCs (MCF-7s) were propagated from MCF-7 cell line and allowed to form mammosphere 
structures. Characteristic cell surface markers, CD44+/CD24-, were determined by flow cytometry. To better 
understand the proteomic changes in response to this agent, LC-MS/MS analyses were performed in MCF-7s after 
the treatment with 50 μM Pd (II) complex for 24h.  
Results: Increased CD44+/CD24- cell population was observed in mammospheres (15.1%) compared to MCF-7 cells 
(3.5%), implying the enrichment of cancer stem cells. Based on proteomics results, it was identified 1512 proteins 
and 68 of them were found statistically significant. It was demonstrated that these proteins interact with 11 
different pathway (Table 1) and 3 molecular pathways defined by the maximum interaction were identified in 
detail (Figure 1-3). Results indicated that many cellular process were affected especially including proteins related 
with apoptosis (activation of pro-apoptotic BNIP3, inhibition of NFkB and LAMTOR5), autophagy (activation of 
LC3B, inhibition of SQSTM1), metastasis (inhibition of CXCL3, CXCL1, CXCL5) and DNA damage response (activation 
of TP53, ATR, DNAJA1 and HMOX1).  
 
Conclusions: Proteomic analysis of the effect of drugs have a crucial role for understanding the mechanism of 
action to design more effective and novel therapeutic strategies for cancer.  
Keywords: Palladium(II) complex, cancer stem cells, apoptosis, proteomics 



 
 
Figure 1: Pathway 1 includes proteins related with cell death and survival, lipid metabolism, small molecule 
biochemistry. 

 
 
Figure 2: Pathway 2 includes proteins related with cell death and survival, cell-to-cell signaling and interaction. 



 
 
Figure 3: Pathway 3 includes proteins related with cellular assembly and organization, cellular compromise, RNA 
post-transcriptional modification. 
Table 1. Interaction Pathways 
     

ID Molecules in Network 

Scor

e 

Focus 

Molecule

s Top Diseases and Functions 

1 

Actin,BACH1,BAG3,BCL2L1,BCL2L13,CA

LB1,CALML3,CD163,CD276,COPS4,CRIP

2,CUL4A,CXCR3,ENO3,H6PD,HistoneH3

,Hsp90,HSPA6,HSPA8, 

IFNG,Interferonalpha,KDM6A,KMT2A,

MAP1LC3B,MGEA5,MTUS1,MYO10,NR

3C1,PAXIP1,PRKCI,PSD3,SQSTM1,TGFB

1,TPM3,TYMP 

22 13 

Cell Death and Survival, 

Lipid Metabolism, Small 

Molecule Biochemistry 

2 

ALOX15,AR,ATR,CAT,CD163,CFLAR,CO

PZ1, 

CXCL1,CXCL3,CXCL5,CXCL9,DNAJA1,FA

M162A,HMX1,ID1,IL13,JUND,LAMTOR

5,LMO4,NFkB 

(complex),NOS2,NR0B2,PCK2,PDIA5,P

DLIM1, 

18 11 

Gene Expression, Cell Death 

and Survival, Cell-To-Cell 

Signaling and Interaction 



PGR,PTEN,SEPT11,SKP2,SREBF1,SUMO

1,TGFB2,THBS1,TOMM22,TRIB3 

3 

APP,BCAS2,BNIP3,CDC5L,DNAJB1,EFTU

D2, 

FAF1,FTL,GRB2,HM13,Hsp70,HSPA8,H

SPA1L, 

KLC1,MAD1L1,MLH1,NDRG1,PRPF4,PS

MC1, 

PSMC2,PSMC3,PSMC4,PSMC5,PSMC6,

PSMD6, 

RAD23B,SF3B4,SHC1,SRPK1,SRPK2,TGF

B2,TP53,TP63,TTK,UBA52 

18 11 

Cellular Assembly and 

Organization, Cellular 

Compromise, RNA Post-

Transcriptional 

Modification 

4 

ACTN4,ANG,CCL2,CCNA2,CDK2,CLIC2,C

OL18A1,CTNNB1,CXCL8,EIF2AK2,ERK,F

SH,HGF,HSPA2, 

IGF1,IL10,ITGA3,JUN,KLF4,Lh,MMP2,N

DRG1, 

NUPR1,PI3K(family),PTRH2,RFWD2,S1

00A4, 

S100A14,SAMHD1,SMARCA4,STAT3,TC

AF2, TFAP2A,TRPM8,VEGFA 

10 7 

Cancer, Organismal Injury 

and Abnormalities, Cellular 

Movement  

5 CRBN,LSM12 2 1 

Developmental Disorder, 

Hereditary Disorder, 

Neurological Disease 

6 DIP2A,ERG 2 1 

Cellular Development, 

Cellular Function and 

Maintenance, 

Hematological System 

7 

MAPK9,WDR62 2 1 

Connective Tissue Disorders 

Developmental Disorder, 

Hereditary Disorder 

8 EFHD1,FOXA1 2 1 
Dermatological Diseases 

and Conditions, Cellular 



Development, Embryonic 

Development 

9 CLDN7,TMCO1 2 1 

Connective Tissue 

Disorders, Developmental 

Disorder, Hereditary 

Disorder 

10 BCAM,KLF1 2 1 

Cardiovascular Disease, 

Cellular Function and 

Maintenance, Cellular 

Growth and Proliferation 

11 DISC1,NDEL1,NUDCD3,PAFAH1B1 2 1 

Cellular Movement, 

Nervous System 

Development and Function, 

Cell Morphology 
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Background: Clasical Carbonic anhydrase (CA) inhibitors such as sulfonamide and sulfamate derivatives have 
primarily been used for the treatment of glaucoma for decades. Now days, there are also great efforts to develop 
new drugs for the treatment of cancer tumors as well by inhibition of Carbonic anhydrase isozymes. For glaucoma 
treatment, CA II isozyme needs to be inhibited, whereas for the treatment of cancer tumors, selective inhibition 
of CA IX and CA XII isozymes have to be accomplished. Coumarin derivatives are a relatively new class of CA 
inhibitors, and their inhibiton mechanism differ from clasical CA inhibitors. Unlike the clasical CA inhibitors, 
coumarins do not ancor the cofactor, Zn+2 ion which is located at the buttoms of active site of CAs, they cling the 
entrance to the enzyme active site with the help of several electrostatic interactions. For different CA isozymes, 
the buttom of the active sites exhibits structurally similar architecture, in contrast the entrance of them exposes 
diverse amino acid composition. This fact yields new opportunities to design isozymes selective CA inhibitors.  
 
Methods: Multi Linear Regression (MLR) algorithm was used to develop QSAR models from the experimental 
inhibition data (inhibition constant, Ki) and the calculated DFT-based structural descriptors of 28 coumarin 
derivatives. Inhibitory selectivity of the coumarin derivatives was defined as the ratio of their inhibition constant 
(LogKi-CAII/LogKi-CAIX) measured against CA II and CA IX. Application Domain of the obtained QSAR models were 
determined using Leverage approach.  
 
Results: Statistically good QSAR models such as (𝑅2 > 0.79, 𝑅𝑐𝑣

2 > 0.65 𝑎𝑛𝑑 𝑅𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙
2 > 0.75) were obtained with 

the physically interpretable molecular descriptors. Interpretations of the isodensity area descriptors which are 
derived from electrostatic potential map of the compounds explains some features that are responsible for 
isozyme selectivity. 
 
Conclusions: Obtained QSAR models are capable to design new coumarin derivatives which are not synthesized 
yet for both CA II and CA IX with an inhibition activity (Ki) range is less than 100 nM. 
 
Keywords: Selective QSAR, Coumarins, Carbonic anhydrase, MLR   
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Background: Recently, biopolymers have been widely used as raw materials for the propose of drug-delivery 
systems owing to their excellent properties, such as low toxicity, feasibililty, biodegradability, biocompatibility and 
environmental sensitivity [1-4]. A new carrier platform was designed based on chitosan-albumin for drug delivery.  
Methods: Human serum albumin (HSA) was immobilized on various amounts of chitosan. Loading and relase 
amount of drug to albumin-chitosa system (CS-HSA) were also measured in various pH values by usinf fluorescence 
spectroscopy. Binding of albumin on chitosan particles was confirmed by SEM and FT-IR. 
Results: 42.62 mg of HSA was bounded on 25 mg of chitosan.  Doxorubicin (DOX) was loaded to this chitosan-
albumin particles (CS-HSA) in Tris buffer at pH 7.4 at a particle concentration range of 5-25 mg. The release studies 
of DOX from CS-HSA were done by using different buffer with, 2.2; 4.0; 6.0 and 7.4 of pH. The binding and releasing 
amount of DOX were estimated from calibration curves drawn at 480 nm and 560 nm of excitation and emission 
wavelengths at by using fluorescence spectroscopy, respectively. 
Conclusions: This study describes a drug loaded chitosan-albumin particles for drug delivery. The study has 
demonstrated that DOX can interact with human serum albumin to form stable complexes by non covalent 
interactions rather than to bind directly chitosan. Bioavalibility of the drug carrier system was increased in order 
to avoid the side effect of the chemoterapatic drug in human metabolism in vitro. 
 
 
Keywords: Chitosan, doxorubicin, drug delivery, biopolymer, protein, fluorescence spectroscopy 
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Background:  Medicinal plants have been used for their therapeutic effects all over the world predate the usage 
of antibiotics and other modern drugs. Products of higher plants have been introduced as effective sources of 
chemotherapeutic agents without underlining side effect. Several edible plants and spices have been assessed 
for their biologic activities in the management of chronic diseases. Reactive oxygen species/free radicals can 
cause oxidative damage in the body. Overproduction of free radicals could lead toward development of diseases 
including diabetes, inflammation, cancer, neurodegenerative disorders, atherosclerosis, liver cirrhosis, 
nephrotoxicity etc. Living organisms have antioxidant defense mechanisms that protect against oxidative 
damage. However, the organism’s antioxidant defense mechanisms can be insufficient in some cases, thus 
dietary intake of antioxidant components is important. Natural antioxidants such as fruits and vegetables are 
the main source of antioxidants in diet and they may have free-radical scavengers, reducing agents, complexes 
of pro-oxidant metals, quenchers of singlet oxygen etc. [1]. 
 
Alfafa (Medicago sativa L.) is perennial flowering plant of the family Fabaceae widely grown as one of the 
important forage crops because of the highest feeding value and yield throughout the world and is also utilized 
as a typical medicinal herb for hundreds of years in China. So far, several beneficial physiological effects, 
immunostimulatory activity, and pharmacological activities, such as anti-tumor, lipid-lowing and antioxidation 
of polysaccharides from alfafa have been proved and published [2]. 
 
Methods: In this work, we determined the antioxidant activity of two different solvent fractions (methanol and 
ethyl acetate) obtained from alfafa plant by using three different methods. These methods are “Ferrous ion 
chelating activity assay”, “Reducing power assay” and “CUPRAC (cupric ion reducing antioxidant capacity) 
assay”. 
 
Results: In ferrous ion chelating activity assay, methanol extract of the plant chelated ferrous ions but ethyl 
acetate extract didn’t show any activity. Antioxidant activity of methanol extract was found higher than ethyl 
acetate extract with both reducing power and CUPRAC methods. In reducing power assay, both of the extracts 
exhibited higher reducing activity compared to standards (ascorbic acid and BHT). 
 
 
Conclusions: Our results showed that this edible, medicinal plant (Medicago sativa L.) has high antioxidant 
capacity, especially in terms of reducing power activity.  Methanol extract of the plant has higher antioxidant 
capacity than ethyl acetate extract.  
 
Keywords: Antioxidant activity, CUPRAC assay, Ferrous ion chelating assay, Medicago sativa L., Reducing power 
assay 
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Background: Melanoma is a cancer type that begins in the melanocytes. Although it has been considered 
uncommon, the incidence of the disease has been increasing dramatically in the past few decades. The high 
malignancy is based on a pronounced resistance to conventional chemotherapy, related to defects in pro-
apoptotic signaling. Thus, targeting melanoma by efficient induction of apoptosis appears as promising. Exposure 
to solar ultraviolet radiation seems to play a predominant role in the development of skin cancers. The UV-A 
component of light initiates oxidative stress in human skin, and accordingly initiate the skin cancer, particularly 
malignant melanoma. 
 
Methods: The anticancer effects of ethanol extract of S. leptoclada was investigated against human malign 
melanoma cancer cells lines (HT 144). The mouse fibroblast cell lines (3T3) were also used in the study as healthy 
cells. Cytotoxic activity was determined by MTT assay. The role of ethanol extract on apoptosis was analyzed using 
annexin V-FITC/PI. Specific stains such as DCFH-DA were used for the enhancement of production of reactive 

oxygen species (ROS). TNF- (Tumor necrosis factor-alpha) secretion was investigated using Duo St ELISA Human 
TNF-⍺. 
 
Results: Treatment of cells with ethanol extract at various concentrations inhibited cell viability in a dose-
dependent manner (Figure 1). Intracellular ROS was measured in terms of fluorescence by DCFH-DA. The 
intracellular ROS production increased after the incubation of HT 144 cells with the S. leptoclada ethanol extract, 
when compared to that of control (H2O2). S. leptoclada induced cell death. To discriminate whether the extract 
induced apoptosis in malign melanoma cells, the appearance of the early apoptosis biomarker phosphatidylserine 
at the cell surface was also analyzed by flow cytometry using annexin V-FITC and propidium iodide. In addition, the 
extract exhibited TNF-⍺ secretion. 
 
Conclusions: Ethanol extract of S. leptoclada showed a cytotoxic effect against HT 144 (61.91% cell death) at 
12.5 μg/ml. The highest cytotoxic effect observed at 100 μg/ml (83.49% cell death) concentration. Reactive oxygen 
species produced by TNF-⍺ have an important function in cell death. Growth inhibition and ROS generation in HT 
144 cells by S. leptoclada extract indicate that ROS production probably caused apoptotic cell death via TNF-⍺ 
secretion. 
 
Acknowledgments: The study supported by Istanbul University Scientific Research Projects (Project No: BAP 19969) 
and Karachi University, International Center for Chemical and Biological Sciences, Karachi Pakistan.  
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Background:  Plant polyphenols are an important class of defense antioxidants. These compounds are 
widespread virtually in all plant foods, often at high levels, and include phenols, phenolic acids, flavonoids, 
tannins, and lignans.  Flavonoids are phenolic substances isolated from a wide range of vascular plants. They 
serve as antioxidants, antimicrobials, photoreceptors, visual attractors, feeding repellants, and for light 
screening in plants. Many studies have suggested that flavonoids possess biological effects, including 
antiallergenic, antiviral, antiinflammatory, and vasodilating effects.   Nevertheless, most interest has been 
directed to the antioxidant capacity of flavonoids, which is caused by their capability to reduce free radical 
formation and to scavenge free radicals. Thus, the capacity of flavonoids to act as antioxidants has been the 
subject of several studies for many years [1]. 
 
The wild radish, Raphanus raphanistrum L., is a flowering plant in the family Brassicaceae. It grows in Asia and 
Mediterranean region. It has been introduced into most parts of the world. It spreads rapidly, and is often found 
growing on roadsides or in other places where the ground has been disturbed. It is an edible plant, in Turkey its 
fresh aerial parts are mostly consumed as a salad with olive oil and lemon juice after boiled. The leaves of the 
plant are also used as anti-rheumatic in traditional medicine [2].  
 
Methods: In this study, we determined the total phenolic and flavonoid content of the wild radish plant. We 
carried out phytochemical analysis of two different solvent fractions (methanol and ethyl acetate) obtained 
from wild radish plant leaves by using Folin-Ciocaltaeu assay [3] and Aluminum Nitrate assay [4]. The total 
phenolic content of the organic solvent extracts of wild radish plant leaves was determined using the Folin-
Ciocalteau assay. Total flavonoid content of the organic plant extracts was measured by using aluminum chloride 
colorimetric assay. 
 
Results: Total phenolic content of ethyl acetate extract was found slightly higher than methanol extract with 
Folin-Ciocaltaeu method. Contrary to this, total flavonoid content of methanol extract was found higher than 
ethyl acetate extract with Aluminum Nitrate method.   
 
Conclusions: According to our results, this edible, medicinal plant (wild radish) has antioxidant potential in terms 
of its phenolic and flavonoid content.  Also, it was found that, methanol and ethyl acetate are both preferable 
solvents for extraction of phenolic substances from wild radish plant. 
 
Keywords: Aluminum Nitrate assay, Folin-Ciocalteau assay, Raphanus raphanistrum L., Total flavonoid content, 
Total phenolic content 
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Background: Transition metal complexes are suitable for use as metal-based therapeutic agents because of their 

versatile coordination geometry, redox and spectroscopic properties [1]. Copper complexes are used in the 

treatment of many diseases therefore they are becoming more prominent in the research area of bio-inorganic 

chemistry. In particular, numerous investigations in the literature have reported that a variety of cancer cells [2]. 

The platinum-based drug, cis-platin is widely used in chemo-therapeutic drug composition for treatment of cancer. 

However, the effectiveness of cis-platin is still hindered by clinical problems, including neurotoxicity, 

nephrotoxicity, emetogenesis and dose limiting [3]. Therefore, development of copper complexes has become a 

therapeutic strategy showing significant promise [4]. Many copper complexes have demonstrated remarkable 

antitumor activity and how general toxicity lower than platinum-base drugs [5]. As a new strategy to overcome 

this predicament, copper complexes are deemed as promising alternatives to platinum complexes as anticancer 

drugs [6].  

Methods: Recent studies, we have described the ONO-tridentate Schiff base derivative of galactochloralose (1) 

was prepared using aminochloralose derivatives of galactose and 3,5-di-tert-butylsalicylic aldehyde to give yellow 

crystals, 94% yield [7]. In the present study, we report the synthesis, characterization, anticancer and antimicrobial 

activity of binuclear Cu(II) complex of ONO-tridentate Schiff base derivative of galactochloralose (1a) (Figure 1).  

Results: In this study, the ONO-tridentate Schiff base derivative of galactochloralose (1) did not show significant 

antimicrobial activity on both three Gram-positive bacteria and five Gram-negative bacteria, as well as C. albicans 

10231. In vitro assays, binuclear Cu(II) complex (1a) which is more effective on viability of both two cell lines (A549 

and HeLa)  in compared to cis-platin. 

 
 
Figure 1: Synthesis nd biologic activity of binuclear Cu(II) complex of ONO-tridentate Schiff base (1) derivative of 

galactochloralose (1a) 
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Conclusions: The novel binuclear Cu(II) complex (1a) has been prepared using chiral ONO-tridentate Schiff base 

derivative of galactochloralose (1). In vitro assays results show that binuclear Cu(II) complex has good potential to 

be an new metal-based anticancer drug instead of cis-platin. Antimicrobial studies indicate that binuclear Cu(II) 

chelate (1a) of ONO-tridentate Schiff base derivative of galactochloralose (1) has moderate antibacterial activity 

against B. subtilis ATCC 11774. 

 

Keywords: Galactochloralose; ONO-tridentate chiral Schiff base; Binuclear Cu(II) complex; Anticancer activity; 

Antimicrobial activity 
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Background: Cancer is the second cause of death in the world after the cardiovascular system diseases (Mahapatra 
et al., 2015). Surgery, radiation and chemoteraphy are used for the treatment of cancer. The most important one 
is chemoteraphy in terms of Medicinal Chemistry. Drugs used for the treatment of cancer have some problems 
such as various side effects, gained resistance and low selectivity. So, there is a necessity for the drugs whose 
toxicity are low and selectivity are high. Chalcones are 1,3-diaryl-2-propene-1-ones. Depending on the substitution 
in the aryl link, they have a wide range of biological activities. Antiinflamatuar, antimicrobial (Nowakowska, 2007), 
antifungal, antioxidant, cytotoxic, antitumor, anticancer, chemopreventive effects of chalcone are reported (Singh 
P , 2014; Katsori et al., 2009). Benzoxazolones are known with several bioactivities such as anti-HIV (Deng et al., 
2006), anticancer (Ivanova et al., 2007), analgesic activites (Unlu et al., 2003) antiinflamatuar, antimicrobial 
activities (Koksal et al., 2008).  Since there is limited number of studies reporting the anticancer activities of 
benzoxazolone derived compounds, the aim of the present study is to synthesize new chalcone compounds of 
which the cytotoxic activities will be evaluated in close future. For now, it was planned to synthesize and report 
the 1H-NMR results of the compounds having the chemical structure of 6-(3-aryl-2-propenoyl)-2(3H)-
benzoxazolone. 
 
Methods: First, 2(3H)-benzoxazolone was acylated by Friedel-Craft acylation reaction and used to synthesize 1,3-
diaryl-2-propene-1-one by Claisen-Schmidt Concendation in basic condition. “To mixture of 6-acetyl-2(3H)-
benzoxazolone and suitable aromatic benzaldehyde in 1:1 mol ratios in ethanol (5ml), aqueous solution of KOH 
( 10%, 5ml) was added. Reaction content was stirred at room temperature for 24 hours. Reactions were followed 
by TLC (CHCl3:MeOH (98:2)). When the reaction finished, the content of the reaction flask was poured on ice-
wate and neutralized by HCl (%98). The solid precipitaced was filtered and washed with cold water. The crude 
compounds were purified by ethanol chrystalization. The chemical structure of the compounds were confirmed 
by 1H-NMR spectra. Synthetic pathway was summarized in scheme 1. 
 
Scheme 1: Synthetic pathway of seven compounds of 6-(3-aryl-2-propenoyl)-2(3H)-benzoxazolone derivaties.  
i: AlCl3-DMF 
ii: EtOH, 10% KOH 
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Ar: Phenyl (1), 2-fluorophenyl (2), 2,3-difluorophenyl (3), 2,4-difluorophenyl (4), 2,5-difluorophenyl (5), 2,6-
difluorophenyl (6), 4-trifluoromethlyphenyl (7). 
 
Results: The seven compounds designed were successfully synthesized and their chemical structures were 
confirmed by 1H-NMR spectra.  
Conclusions: Within the scope of the study, six of seven compound were repoted for the first time. 
 
Keywords: 2(3H)-benzoxazolone, chalcone, cytotoxicity, 1H-NMR spectra. 
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Background: Dasatinib is used as tyrosine kinase inhibitor in cancer therapy and to treat a certain type of chronic 

myeloid leukemia due to its anti-angiogenic and anti-proliferative properties (1,2). The anti-fibrotic effect of 

dasatinib has not yet been evaluated in pulmonary fibrosis (PF). The aims of the present study were to test the 

anti-fibrotic effect of dasatinib on PF and to suggest a new therapeutic for the treatment of patients with PF. 

 

Methods: Adult mice were divided into four groups: mice dissected 21days after the bleomycin instillation (0.08 

mg/kg in 200 µl) (I) and their controls (II), and mice treated with dasatinib (8 mg/kg in 100 µl, gavage) for one 

week 14 days after bleomycin instillation and dissected 21 days after instillation (III) and their controls (IV). The 

anti-fibrotic effect of dasatinib was analyzed by microscopic and molecular techniques. 

 

Results: Bleomycin treatment induced cell proliferation and increased the levels of collagen-1, alpha-smooth-

muscle-actin, phospho (p)-PDGFR-alpha, p-Src, p-extracellular-signal-regulated-kinases1/2 and p–cytoplasmic-

Abelson-kinase (c-Abl) in lungs. Dasatinib reversed these alterations in the fibrotic lung. Dasatinib limited 

myofibroblast activation and collagen-1 accumulation by the inhibition of PDGFR-alpha, and Src and c-Abl 

activations.  

 

Conclusions: In conclusion, dasatinib may be a novel tyrosine and Src-kinase inhibitor for PF regression in mice.  

And also, it’s this capability and using for pulmonary fibrotic lung diseases were saved by national and international 

(PCT) patent applications. 
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Figure 1: Dasatinib is an effective dual-tyrosine kinase inhibitor on the regression of pulmonary fibrosis. 
 
 
References:    

    
163. Swords R, Maralinga D, Padmanabhan S, Carew J, Giles F. Nilotinib: optimal therapy for patients with chronic 

myeloid leukemia and resistance or intolerance to imatinib. (2009) Drug Des Devel Ther.; 3:89-101.  
 

164. Montero JC, Seoane S, Ocana A, Pandiella A. Inhibition of Src family kinases and receptor tyrosine kinases by 
dasatinib: Possible combinations in solid tumors. (2011) Clin Cancer Res.; 17(17):5546-5552. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



PP-46 In Silico Screening of Serotonin-like Compounds Against Acetylcholinesterase Receptor 

Gizem Ergun, Serdar Durdagi 
 

School Of Medicine, Bahcesehir University, Istanbul, Turkey 
gizemergun95@gmail.com 
 
Inhibiting acetylcholine degradation is promising for the treatment of Alzheimer’s Disease. Besides stimulation 
of serotonin receptors induce release of acetylcholine. Combination of serotonin receptor agonists and 
acetylcholinesterase inhibitors might show potential effect for the treatment of AD. 
 
The approach we planned in this study is to show inhibitory effects of serotonin against AChE. Similar 
compounds of serotonin molecule from PubChem and Zinc databases are used. HTVS/ SP/ XP Glide, Induced Fit 
Docking and QM-Polarized Ligand Docking were performed with AChE enzyme, 4TVK. And it was seen that 
docking results were better compared to reference acetycholinesterase inhibitors such as donepezil, mefrifonate, 
rivastigmine, tacrine etc. 
 
 
Keywords: Acetylcholinesterase, Serotonin , Alzheimer, Docking 

 
 
 
 
Figure 1: Ligand interaction diagram for the compound 
from PubChem, coded as 86078877, with 4TVK. 
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Background: Mycobacterium tuberculosis (MTB), an infectious bacillus, the causative agent of most cases of 
tuberculosis is known as the second effective cause of the mortality as an infectious disease after HIV/AIDS. 
Moreover, the increase of the drug resistant strains of MTB leads the design of the novel drug molecules more 
important. 
 
Decaprenylphoshoryl-D-ribose oxidase (DprE1) is the key enzyme involved in the arabinogalactan biosynthesis 
which is the most important component of mycobacterium cell wall1. Following the discovery of 
nitrobenzothiazinone which binds covalently to DprE12 enzyme, it became a growing interest for this target. In 
addition, the new molecular structures have begun to develop for the treatment of tuberculosis. 
Chalcones, a sub-group of flavonoids, consist of open chain flavonoids in which the two aromatic rings are linked 
by three carbons and have and/or α,β-unsaturated/saturated carbonyl systems in their open chains. These 
compounds mostly contain poly-hydroxy groups on their aromatic rings. The radical quenching properties of the 
phenolic groups existent in many chalcones have raised interest in using these compounds or chalcone rich plant 
extracts as drugs or food preservatives. Chalcones have been reported to have several pharmacological 
properties including anti-inflammatory, antifungal, antioxidant, antitubercular, antibacterial, antitumor and 
anticancer activities3. 
 
Methods: We aim to examine the interaction between DprE1 and some novel chalcone derivatives (Fig. 1) by 
using AutoDock vina v1.5.64 for developing a new antitubercular agent. For this purpose DprE1 (PDB ID: 4P8H5) 
crystallized with FAD was used for molecular docking studies. 
 
Results: Our preliminary results indicated that hydrogen at the R1 position and fluoro group at the R2 position 
of chalcone (Fig. 1) showed H bonds and electrostatic interactions with FAD molecule and Ser 228, Asn 385, Trp 
230 residues which are in binding pocket of receptor6. 
 
Conclusions: In conclusion, it can be considered that these chalcone derivatives could be potential drug 
candidates as new antitubercular agents. 
 
 
 
 

 
 
Figure 1: R1= H, CH3;  R2= H, 2-F,  2,5-diF 
 
 
Keywords: Tuberculosis (TB), Decaprenylphoshoryl-D-ribose oxidase (DprE1), chalcone, molecular docking 
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Background: According to previous study's findings; benzimidazole, pyrazole and quinazoline derivatives are 
regarded as promising classes of biologically active agents1-3. For this purpose, we prepared a small set of 
benzimidazole, pyrazole and quinazoline derivatives (Figure 1). We aimed to enhance a logical strategy during 
our designing process and we blocked α-positions of furan, thiophene or pyrrole subunits with a sterically 
unhindered methyl substituent in order to prevent potential polymerization reactions.  
 
Methods: In the scope of this study, first of all, newly designed furan, pyrrole and thiophene substituted 
benzimidazole and quinazoline derivatives have been synthesized. At the concomitant step; these compounds 
and additionally novel pyrazole derivatives have been also investigated theoretically in order to clarify their 
electronic and spectral properties. For these purposes, quinazoline derivatives have been synthesized following 
the condensation reaction of 2-aminobenzylamine and 5-methyl-2-furaldehyde with 5-methyl-2-
thiophenecarboxaldehyde in presence of CuCl, 1,4-diazabicyclo [2.2.2] octane (DABCO) and 4-hydroxy-2,2,6,6-
tetramethylpiperidine 1-oxyl (TEMPOL). On the other hand, benzimidazole derivatives have been prepared via 
the reaction of o-phenylenediamine and 5-methyl-2-furaldehyde with 5-methyl-2-thiophenecarboxaldehyde in 
the presence of H2O.  
 
Results: Acquired new compound's structures were identified by appropriate spectroscopic methods (FT-IR, 1H-
NMR, 13C-NMR and GC-MS analysis). Secondly; theoretical studies of the relevant compounds have been 
conducted by using Density Functional Theory (DFT) method, B3LYP and Dunning’s correlation consistent basis 
set, cc-pVTZ. According to these studies, energies (total energies, zero point vibrational energies, HOMO-LUMO 
energies and band gap values), structural (bond lengths, bond angles, rotational angles) and spectral properties 
(FT-IR, 1H-NMR and 13C-NMR) have been calculated. Theoretical data were then used for determining chemical 
properties of the studied molecules.  
 
Conclusions: Herein, we aimed to report our newly designed pyrrole, thiophene or furan derivatives possessing 
benzimidazole, pyrazole and quinazoline subunits. As a consequence, a convenient and efficient method was 
reported in order to synthesize benzimidazole, pyrazole and quinazoline derivatives with good yields. The 
obtained experimental results from this research were compatible with our theoretical data. Our further 
researches will be carried out in order to reveal their potent biological activities. 
 
Keywords: Benzimidazole · Pyrazole· Quinazoline· DFT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 1: Studied benzimidazole, pyrazole and quinazoline derivatives. 
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Background: The objective of this work was to formulate a nontoxic, lipid conjugated flurbiprofen derivative 
nanostructured lipid carriers with ability to reduce pain (an analgesic), to reduce fever (an antipyretic) and to 
reduce swelling and soreness (an anti-inflammatory agent) [1]. Using nanostructures to improve therapeutic 
profile of non-steroidal anti-inflammatory drugs (NSAID) is an important approach, especially concerning their 
gastric toxicity. Synthesis of new flurbiprofen derivative is significant due to their activities in biological systems 
with reduced side effects. Flurbiprofen chloride was reacted with amino acid ester to afford new flurbiprofen 
derivative 2 (Scheme 1).  
 

 
Scheme 1: Synthesis of new derivative of Flurbiprofen. 
 
Procedure for Synthesis of Flurbiprofen Derivative [2,3]: To stirred solution of flurbiprofen (1 equiv.) in CH2Cl2 (10 
mL) was added dropwise SOCl2 (2 equiv.). Then they were heated at reflux (75oC) for 5h. The reaction mixture was 
stirred overnight at room temperature. The excess thionyl chloride was removed by distillation under reduced 
pressure. To stirred solution of dimethyl 2-aminopentanedioate (1 equiv.), Et3N (3 equiv.) and DMAP (0,2 equiv.) 
in CH2Cl2 (15 mL) was added dropwise flurbiprofen chloride (1 equiv.) in CH2Cl2 at 0oC. The reaction mixture was 
stirred overnight at RT. The residue extracted and the organic phase purified with column chromatography. The 
derivative 2 was characterized by 1H-NMR, 13C-NMR, HRMS and IR. 
 
Procedure for Preparation of Nanostructures [4]: A prewarmed oil phase (1 mL) consisting of fish oil and 125 mg 
of 2 dissolved in ethanol was gradually added to the prewarmed aqueous phase (4 mL) containing 120 mg of egg 
phosphatidylcholine. 10 mg of polysorbate 80 and 10 mg of stearylamine. The resultant mixture was stirred using 
a homogenizer at 6000 rpm and ultrasonicated using a probe sonicator at 22% amplitude and 50% duty cycle. 
 
Results: The reaction of flurbiprofen chloride with amino acid ester, in the presence of the weak nucleophilic base 
triethylamine and effective nucleophilic base dimethylamino pyridine gave the corresponding amino acid ester 
derivative of flurbiprofen. Flurbiprofen and the derivative was formulated as nanostructured lipid carriers (NLCs) 
and characterized for size, zeta potential and morphology (Figure 1). 
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Figure 1: TEM image of nanostructured lipid carriers (scale bar=100 nm). 
 
Conclusions: In this work the synthesis of new flurbiprofen derivative and the preparation of flurbiprofen 
derivative-nanostructured lipid carriers were described. 
 
Keywords: Non-steroidal Anti-inflammatory Drugs, Nanostructured Lipid Carriers, Synthesis.  
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Background: The number of cancer patients is increasing everyday. Chemotherapy, radiation therapy, and surgery 

are the ways of cancer therapy. Although enourmous development in cancer chemotherpy is available, there is 

still  need to develop new compounds which absent from the problems that we encounter with the  drugs in 

markets. Chalcones  are well known compounds  with  broad range of biological and medicinal properties including 

anticancer property. The aim of the present study is to synthesize new chalcone compounds and report their 1H-

NMR results. The chemical structure of the series is 2-(p-substituted benzylidene)-2,3-dihydro-1H-indan-1-one. 

 
Method: To the mixtures of 1-indanone and suitable benzaldehyde in 1:1 mol ratios in ethanol (6 ml), aqueous 
solution of NaOH (10%, 10 ml) was added. Reaction content was stirred at room temperature (r.t) for 24 hours. 
Reactions were followed by TLC [CHCl3: MeOH (98:2)]. When the reaction finished, the content of the reaction 
flask was poured on ice-water and neutralized by HCl (10%).  The solid precipitated was filtered and washed with 
cold ethanol. The crude compounds were purified by ethanol chrystalizatied. The chemical structure of the 
compounds were confirmed by 1H NMR spectra. Synthetic pathway was summarized in Scheme 1. 
 
 
Scheme 1. Synthetic pathway of seven indanone derivatives 

 
R: H (1), R: CH3 (2), R: OCH3 (3), R: F (4), R: Cl (5), R: Br (6), R: OH (7) 
 
Results: The six compounds designed were successfully synthesized and their chemical structures were confirmed 
by 1H-NMR spectra. 
 
Key words: 2-(p-substituted benzylidene)-2,3-dihydro-1H-indan-1-ones, anticancer activity, 1H-NMR spectra 
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Background: The tumor suppressor protein p53 is a powerful anti-tumoral molecule which is 
an important role in the regulation of cell cycle, DNA repair, apoptosis. [1–4] The majority of 
human cancer are caused by mutations or deletions of alleles in p53 [1–6]. P53 activity is 
effectively inhibited by its negative inhibitor Murine Double Minute 2 (MDM2) oncogenic 
protein. The presence of excessive MDM2 in cells has been determined to cause in ∼11% of 
all tumors and observed at higher levels in certain tumor types such as hepatocellular 
carcinoma (44%), soft tissue sarcomas (31%) and osteosarcomas (20%) [3,7]. Therefore 
development of inhibitors of the MDM2 is very important in anticancer drug design studies. 
 
Methods: All 3 dimensional (3D) structures of MDM2 target was obtained from available 
PDB structures and RMSD studies were performed. Docking simulation studies were carried 
out with known MDM2 inhibitors using GOLD , Induced Fit Docking (IFD) , Glide (XP, SP, 
HTVS), Quantum Polarized Ligand Docking (QPLD) algorithms of docking to decide the 
most appropriate approach for our work. 
 
Results: Potential MDM2 inhibitors were identified using 250000 drug-like compounds 
retrieved from OTAVA Chemical Database using Glide Standart Precision (SP) method 
available in Schrodinger Maestro Molecular Modeling Program. Subsequently, Molecular 
Dynamics (MD) simulations studies were carried out. 4HBM PDB code was found as suitable 
crystal structure for drug screening based on RMSD studies. Finally, MD simulation studies 
were carried out by several molecules that give the top-docking scores with Glide SP docking 
method. 
 
Conclusions: The results of suggested molecules were compared with standard inhibitors and 
promising results have been observed. 
 
Keywords: MDM2, molecular docking, molecular dynamics (MD) simulations, anticancer 
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Background: β-Lactams are a large class of antibiotics characterized by the presence of an azetidine-2-one ring, 
which is the core of biological activity. The β-lactam ring system is a common structural feature of a number of 
broad spectrums of antibiotics that is used as chemotherapeutic agents, named as penicillins, cephalosporins, 
carbapenems, nocardicins and monobactams. They also show different biological activities such as anti-tumour, 
anti-HIV, antiinflammatory and analgesic activities.1 Beside this, literature survey revealed that some azole 
derivatives such as 1,3,4-thiadiazole, 1,3,4-oxadiazole and triazole rings are pharmacological important moieties 
like antimicrobial, antiviral, anesthetic, anticonvulsant activities.2  
 
Results: In this study β-Lactam derivatives including different azole rings in one molecule were synthesized.  
 
Conclusion: The antimicrobial activites of these new compounds showed good-moderate activity against some of 
the test microorganisms. 
Keywords: β-Lactam, 1,3,4-thiadiazole, 1,3,4-oxadiazole, piperazine, Schiff Base 
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Figure 1: Synthetic Route for New β-Lactam Derivatives 
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Background: For some cancers, chemotherapy drugs are most effective when given in combination. Because 
single-agent treatment often results in cytotoxic effect due to the high dose. The purpose for combination 
chemotherapy is to use drugs that work by different mechanisms, therefore reducing the possibility that cytotoxic 
effect will develop (1). Doxorubicin acts in the cancer cell intercalation into DNA and corruption of topoisomerase-
II-mediated DNA repair and generation of free radicals and their damage to cellular membranes, DNA and proteins 
(2). Anti-metabolite drugs function by inhibiting basic biosynthetic processes, or by being included into 
macromolecules, such as DNA and RNA, and inhibiting their normal function (3). 5-fluorouracil (5-FU) does one of 
them. In a study, it showed that results of combining chemotherapeutic drugs, such as 5-FU with propranolol at 
the lowest effective concentration in synergistic or antagonistic effects on cell proliferation in vitro depending on 
the cell type and used the dose of chemotherapy (4). Furthermore, in this study, we aimed to decrease the 
cytotoxic effects of these drugs in a single treatment. So we treated triple combination of these drugs in literature 
for the first time. 
 
Methods: MCF-7 breast cancer cell line was cultured and maintained in RPMI medium including with 10% (v/v) 
fetal calf serum and 1% (v/v) penicillin/streptomycin, at 37˚C in a humidified atmosphere containing 5% carbon 
dioxide. MTT assay was performed to evaluate the effects of different concentrations of Doxorubicin, 5-
Fluorouracil, Propranolol and triple combination of these drugs for 24 h. To determine the cytotoxic effect of drugs 
combination was used in survival assay. After the incubation, cells were treated with Doxorubicin, 5-Fluorouracil, 
Propranolol and triple combination. After drug treatment, cells were counted with Naubauer hemocytometer 24 
h and 48 h. 
 
Results: We observed that IC50 values 0.01 mg/ml for doxorubicin, 3 mg/ml for 5-FU, 30 mg/ml for propranolol and 
0.2/1/30 mg/ml for respectively doxorubicin, 5-FU and propranolol combination by MTT assay. We detected that 
cytotoxic effect of these drugs with triple treatment are less than single treatment on growth assay. 
 
Conclusions: The recent studies revealed that triple combination therapy was a potential candidate for 
chemotherapy. In this study triple combination of doxorubicin, 5-FU and propranolol are treated for the first time 
in literature. Thus cytotoxic effect of these drugs with triple treatment can be reduced more than single treatment. 
In future, understanding the mechanism of these drugs of combination will assist the clinic studies. 
 
Keywords: Doxorubicin, 5-Fluorouracil, Propranolol, Breast Cancer, Combine Therapy 
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Figure 1: Effect mechanisms of Doxorubucin, 5-FU, Propranolol. 
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PP-54 A New Potantiometric Strategy for Highly Selective Determination of Dopamine, Ascorbic and Uric acid 
by Incorporating PPy with ZnO Nanorods  
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Herein, reduced graphene oxide based amperometric sensor was carried out. These sensor were obtained by 

following procedure; a) graphite oxide production, b) graphene oxide synthesis and finally, rGO based 

amperometric sensor fabrication. The differential pulse voltammetry (DPV) was utilized to check this sensor 

performance against ascorbic acid (AA), dopamine (DA) and uric acid (UA). At pH 3.0, as-prepared electrode exhibits 

high sensitivity for AA, DA and UA.  With 1x10-6 to 1,5x10-5  M detection limit, the series of the amounts of 2x10-1 

M AA, 2x10-1 M DA and 1x10-1 to 2x10-1 M UA were determined as the sensing intervals for as-prepared electrode. 

The as-obtained electrode was characterized by morphologically and electrochemically. At the end, for the 

analytical determination of UA and for discovering the amount of AA and DA in serum specimen, the rGO based 

sensor was used. 

 
 
 
Keywords: Dopamine, Ascorbic Acid, Uric acid, Electrochemical sensor 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure: CV results of AA, DA and UA (each 1 x 10-3 M, scan rate 50 mV s-1) at GCE, rGO based modified electrodes. 
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Background: In this study, the activities of malondialdehyde (MDA), a product of lipid peroxidation in the blood 
serum of sleep apea patients, and glutathione peroxidase (GPx), an antioxidant enzyme, were investigated. 
 

Methods: The study was carried out with 40 sleep apnea patients between the ages of 18 and 65, who were 

diagnosed and treated in the Respiratory Diseases Clinic of Yüzüncü Yıl University Medical Faculty, and 40 healthy 

control patients.  The activities of malondialdehyde (MDA) and glutathione peroxidase (GPx), an antioxidant 

enzyme, in blood samples were measured using spectrophotometry. 

Results: According to our findings, the difference in the enzyme activity of glutathione peroxidase (GPx) between 

the control group (0.06 ± 0.03 U/ ml) and that of the sleep apnea patients (0.03 ± 0.04U/ml) was determined to be 

significant (p<0.001).The GPx enzyme activity of the patient group was found to be lower than that of the control 

group.  When patients with sleep apnea were compared to healthy control subjects, MDA levels were determined 

to be 0.882 U/L (± 0.226) in the control group and 3.292 U/L (± 0.724U/L) in the patient group (p<0.001). 

Conclusions: As a result, it is thought that sleep apnea causes a decrease in the GPx enyzme,by way of the body’s 

antioxidant defense enzymes,and an increase in malondialdehyde, a symptom of oxidative stress. 
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Adressed herein, reduced graphene oxide based platinum modified glassy carbon electrode (GCE) has been 

prepared by using an efficient and simple approach. The modification of the GCE consists of three steps ; (a) 

chemical synthesis of graphite oxide,1 (b) exfoliation of graphite oxide to graphene oxide (GO) and (c) 

electrochemical reduction of GO via potentiodynamic cycling (2 cycles) to obtain reduced graphene oxide modified 

glassy carbon electrodes (rGO-GCE). After that Pt is reduced electrochemically into the rGO-GCE electrode. The 

behaviour of the rGO-GCE/Pt towards ascorbic acid (AA), dopamine (DA) and uric acid (UA) was investigated by 

differential pulse voltammetry, with an enrichment time of 3 minutes.2 Morphological (SEM and TEM) and 

electrochemical characterization studies were also reported. Finally, the performance of the rGO-GCE/Pt based 

sensor was successfully tested for analyzing UA and quantitative recoveries of AA and DA in serum samples. 

 
Keywords: Dopamine, Ascorbic Acid, Uric acid, Electrochemical sensor 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure: DPV results of AA, DA and UA at GCE, rGO/Pt modified electrodes 
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Background: In this study, the solubility, density, conductivity and phase equilibria of the Na2(H2PO2)2-Ba(H2PO2)2-

H2O ternary system located in the structure of the Na+, Ba2+, (H2PO2)-//H2O quaternary reciprocal water-salt 
system were investigated using physicochemical analysis methods.   
 

Methods: The process of investigating the solubility and phases in a state of equilibrium in this ternary system was 

carried out using a special lens inserted into an electric thermostat.  Analysis of the liquid phase was performed by 

determining the Ba++, Na+, (H2PO2)-  ions found in solution.  Of these ions, the Ba++ ion was analyzed using 

complexometry (as well as the gravimetric method), while the (H2PO2)- ion was determined using the 

spectrophotometric method [1]. Determination of the system’s solid phase composition was carried out using 

Schreinemaker’s dry residue method [2]. 

Results: The composition, expressed as mass %, of the eutonic point of the system investigated was found to be 

50.73 for NaH2PO2, 0.53 for Ba(H2PO2)2, and 48.74 for H2O.  NaH2PO2.H2O and Ba(H2PO2)2.H2O crystal hydrate were 

found to be in equilibrium with the liquid phase of the system at the eutonic point. Accordong to calculations from 

studying the NaH2PO2.-Ba(H2PO2)2-H2O ternary system at room temperature, when approaching the NaH2PO2 

corner of the triangle along the Ba(H2PO2)2-H2O curve, the reciprocal solubility of the Ba(H2PO2)2 salt was reduced 

from 16.23% (the solubility of Ba(H2PO2)2 salt in pure water) to 0.53% (the solubility of Ba(H2PO2)2 salt at the 

eutonic point) due to the influence of the NaH2PO2 salt added to the solution. In studying of the NaH2PO2-

Ba(H2PO2)2-H2O ternary system at room temperature it was found that, when moving in the direction of the 

Ba(H2PO2)2 corner of the triangle along the NaH2PO2 –H2O curve, the density of the liquid phase decreased from 

1394 kg/m3 (the density of the saturated solution of the NaH2PO2 salt) to 1385 kg/m3 (the density of the liquid 

phase of the system at the eutonic point) with the addition of the Ba(H2PO2)2 salt to the system. Study of the 

NaH2PO2-Ba(H2PO2)2-H2O ternary system at room temperature determined that, proceeding along the Ba(H2PO2)2-

H2O curve in the direction of the NaH2PO2 corner of the triangle, the density of the liquid phase increased from 

1255 kg/m3 (the density of the saturated solution of the Ba(H2PO2)2 salt) to 1385 kg/m3 (the density of the liquid 

phase of the system at the eutonic point) with the addition of the NaH2PO2  salt to the system. Study of the 

NaH2PO2-Ba(H2PO2)2-H2O ternary water–salt system at room temperature showed that, advancing toward the 

Ba(H2PO2)2 corner of the triangle along the NaH2PO2- H2O curve, the conductivity of the liquid phase decreased 

from 6480 mS/cm (the conductivity of the saturated solution of the NaH2PO2 salt) to 5960 mS/cm (the conductivity 

of the liquid phase of the system at the eutonic point) with the addition of the Ba(H2PO2)2 salt to the system. Study 

of the NaH2PO2-Ba(H2PO2)2-H2O ternary water–salt system at room temperature determined that, moving in the 

http://tureng.com/search/quaternary%20system


direction of the NaH2PO2 corner of the triangle along the Ba(H2PO2)2-H2O curve, the conductivity of the liquid phase 

increased from 935 mS/cm (the conductivity of the saturated solution of the Ba(H2PO2)2 salt) to 5960 mS/cm (the 

conductivity of the liquid phase of the system at the eutonic point) with the addition of the NaH2PO2 salt to the 

system. 

Conclusions: In conclusion, in using physicochemical methods to research the NaH2PO2-Ba(H2PO2)2-H2O ternary 

water–salt system, it is critical that the analytical methods applied in the analysis of the compositions of the liquid 

and solid phases, as well as in other experimental work, and other be carried out as accurately as possible so that 

the results obtained are accepted as sound and trustworthy to a high degree.    

Keywords:  Na2(H2PO2)2-Ba(H2PO2)2-H2O Ternary Water-Salt System, Isothermic System, Density, Solubility, 

Conductivity. 
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Background: Design and synthesis of pharmaceutical salts are one of the prime aspects of drug development 
as 50% of drugs are in salt form. Pharmaceutical salts are occur with combination of an active ion and inert 
counterion. Exchanging the inert counterion of an active pharmaceutical salt with a pharmaceutically active 
ion can change the phyisco-chemical properties such as melting point, solubility and also the pharmaceutical 
properties e.g bioavailability, stability and permeability.1 The biggest problem of giving the pharmaceutical 
salts is polymorphism and of obstructing this is one of the principal matters the drug administration. This 
problem can be eliminated by administration of the drugs in ionic liquid form.2 One of the solutions for this is 
the pharmaceutical salts of which both anions and cations are active drug material. Moreover, personalized 
drug design which shows both antimicrobic and analgesic features only in one drug is one of the active research 
fields of drug industry at the present days.   

                                            

                     
 
Fig. 1. Designer drugs: tunable properties              Fig.2. Structure of dual biologically active  
            by design and choice of ions.3                                        ionic liquid form of naproxen                                                

 
Methods: In this study, secondary and tertiary amines and QAS’s(quaternary ammonium salts) synthesis have 
been performed via controlled alkylation of rasemic and chiral α-phenylethylamine; the structure of dialkyl 
phenylethyl methyl ammonium iodide have been changed via alkyl chain lenght and branched alkyl groups.  
Finally, dual biologically active pharmaceutical salts have been synthesized by metastasis reactions of high-
effective antimicrobial QASs and NSAID (Non-Stereoidal Anti Inflammatory Drug) like ibuprofenate and 
naproxenate. 
 
Results: The aim of our study is to design and synthesize pharmaceutical salts of which  anions are active drug 
ingredients and cations are also active drug material. For this purpose new chiral quaternary ammonium salts 
which have antimicrobial activity were used as a cations parts instead  of inert counterion. And  NSAIDs (Non-
Stereoidal Anti Inflammatory Drug) like ibuprofenate and naproxenate were used as a anion parts instead  of 
inert counterion. 

 
Conclusions: We have prepared ILs (ionic liquids) of two biologically active ions by combining anti microbial 
QASs cations with NSAIDs anions. These ILs  forms of NSAIDs can be eliminated the possibility of polymorphism 
problem and considered as another delivery mode which circumvent gastrointestinal irritation of ibuprofene and 
naproxene. 
 

Keywords: active pharmaceutical ingredient; delivery modes; ionic liquid; polymorphism; salt. 
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Parkinson disease is a progressive neurodegenerative disease that affects approximately 1% of people in the world. 
Parkinson treatment is mainly based on deficiency of dopamine production. Therefore, dopamin replacement 
treatment is current strategy that alleviates neurological symptoms in Parkinson’s patients [1]. Dopamin 
replacement therapies, such as pro-drug levodopa or dopamine D2 receptor (D2R) agonists, can improve quality 
of patient’s life. But this therapies is insufficient because of their side-effects and their deficiency in altering or 
retarding progression of disease. For this reason, new approaches like A2A receptor (A2ARA) antagonists aim 
treatment of Parkinson’s disease without undesirable side effects as a consequence of chronic dopaminergic 
treatment in early and late stage [2]. Accordingly, drug development studies has been progressed increasingly in 
many of advanced countries in this area. One of these is Preladenant developed by Merck firm and its efficacy in 
phase 3 has been studied in different areas of world. First derivatives of non-xantine molecules that don’t mimics 
L-Dopa and nicotine was synthesized by Italian medicinal chemistry professor Baraldi and his team in 1994. 
Nevertheless, a new selective A2A receptor antagonist which is more soluble in water and pass blood brain barrier 
is not discovered [3,4]. Aim of this project is to synthesize derivatives of Preladenant with high yield in less time 
and determine their structure-activity relationship. In context of this project, Aril2 (Ar2) groups of synthesized and 
designed molecules has shown below. 
 
 
Keywords: Parkinson disease, Preladenant, A2A receptor antagonist  

                                                
 

 
Figure 1: Designed and Developed Alternative Molecules of Preladenant 
 
 
 
 

 
 
 

 

Table 1: Aril2 (Ar2) Groups of Alternative Molecules of Preladenant 

 
 References:       
 
179. Dalpiaz A, Cacciari B, Vicentini CB, Bortolotti F, Spalluto G, Federico S, Pavan B, Vincenzi F, Borea A, Varani K. 

A novel conjugated agent between dopamine and an A2A adenosine receptor antagonist as a potential anti-
Parkinson multitarget approach. (2012) Mol. Pharm.; 9(3):591-604. 

N
N

N N

N

N

N

N

NH

Ar
1

R1

Ar
2

Synthesized (Ar2) Designed (Ar2) 

2,3-Trichlorophenyl 4-C6H4-(1,3,4-oxadiazol) 

3-Triflouromethyl phenyl 4-C6H4-COONH2 

2-Pyrimidinyl 4-C6H4-COOMe 



180. Morelli M, Carta AR, Jenner P. Adenosine A2A receptors and Parkinson's disease. (2009) Springer-Verlag Berlin 
Heidelberg; 589-615. 

181. Neustadt BR et. al. Adenosine A2A Receptor Antagonists. (7 May 2013) US Patent US RE44,205 E.  
182. Baraldi PG, Manfredini S, Simoni D, Zappeterra L, Zocchi C, Dionisotti S, Ongini E. Synthesis of New 

Pyrazolo[4,3-e]1,2,4-triazolo[1,5-c]pyrimidine and 1,2,3-Triazolo[4,5-e]1,2,4-triazolo[1,5-c]pyrimidine 
Displaying Potent and Selective Activity As A2a Adenosine Receptor Antagonists. (1994) Bioorg. Med. Chem. 
Lett.; 4(21):2359-2544.  

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PP-60 Antibacterial activity of thiazolidine-4-carboxylic acid derivatives 

Hayriye Gença, Mustafa Zengina, Oğuz Karabayb 

 

a Sakarya  University Faculty of Arts&Sciences, Chemistry Department , 54187 Sakarya/ Turkey; bSakarya University 
Medicinal Faculty, Infectious Diseases Department, Sakarya/ Turkey  
 
E-mail: hayriyegenc@sakarya.edu.tr 
 
Background: Treatment of multi-drug resistant bacteria is a growing problem for global public health. We need 
new drugs to keep up with resistant. It is known that Thiazolidine-4-carboxylic acids (TCA) are able to inhibit 
bacterial growth by mimicking various essential functions of naturally occurring amino acids. Therefore, we aimed 
to synthesis three TCA derivatives, two of them are novel, and investigated their antibacterial activities on multi-
drug resistant (MDR) bacteria.  
 
Methods: Compounds (1a-g) were synthesized from L-Cysteine hydrochloride and dihydroxybenzaldehyde 
derivatives and their in vitro activities against multi-drug resistant bacteria were assayed by the Kirby-Bauer 
method according to CLSI criteria. 
 
Results: 1c, 1d, 1e and 1f exhibited significant antibacterial effect against Gram-positive bacteria such as S. aureus 
and Gram-negative bacteria such as Pseudomanas, Acinetobacter, and Escherichia coli superior to current 
antibiotics. 
 
Conclusions: Here, new potential antibacterial agents, which can be easily synthesized in high yield under mild 
condition, have been reported. But it is clear that further research and in-vitro activity tests of these three 
compounds should be performed. 
 
Keywords: anti-bacterial agents, drug resistance, cysteine, thiazolidine-4-carboxylic acid 
 
 

 
 
Figure 1: Synthesis of TCA derivatives (1a-g). Reagents and conditions: (i) NaOAc, H2O/EtOH, 24h, rt. 
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1a R= 2-OH; 1b R= 4-OH;  

1c R= 2-OH, 3-OH; 1d R= 2-OH, 4-OH; 1e R= 2-

OH, 5-OH; 1f R= 2-OH, 5-NO2; 1g R= 5-NO2 
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Serum paraoxonase  (PON) activity shows wide variations between different population groups and within 

individuals. The PON enzyme is a glycoprotein with a molecular weight of 44 kDa that combines with certain 

proteins, such as apo A-I and apo J, found in high-density lipoproteins. In recent years, studies have revealed the 

correlation of PON1 with many chronic disorders [1]. Total thiol (TTL) is becoming increasingly used as an index of 

oxidative stress. Automated approaches are now generally applied for measuring TTL [2]. This is particularly 

beneficial given that research has uncovered the correlations of TTL level with cardiac syndrome X, oxidative stress 

and inflammation [3]. These findings, among others, support the use of TTL in a clinical context, given the 

suggestion that oxidative stress and inflammation could be closely related to a decrease in TTL level [3]. The effects 

of topical agents used in the treatment of corneal neovascularisation (CNV) on TTL and PON1 levels may be 

associated with various complications.  

 

Examining these effects should contribute to clinical practice in the field of ophthalmology and the modification of 

treatment protocols. Therefore, in this study, TTL and PON1 levels were analysed in rats with keratoconjunctivitis 

subjected to various treatment protocols. To the best of our knowledge, this research is the first of its kind. The 

aim of this study was to compare the effects of topical corneal inhibitory agents on total thiol (TTL) and 

paraoxonase 1 (PON1) levels in rats with experimentally acquired keratoconjunctivitis.  

 

Methods: Thirty-five rats were divided into five groups. Twenty-four hours prior to the experiment, 

keratoconjunctivitis was established in the right eye of the rats using sodium hydroxide. The treatments of the five 

groups were as follows: group I: (control) isotonic saline (0.9%), group II: topical 0.05% cyclosporine A, group III: 

topical 1% diluted propolis, group IV: topical 3% diluted propolis, and group V: 0.1% dexamethasone. At the end 

of the 10th day, one rat in each group, except the cyclosporine group (group II), had died. The treatment was 

applied to all groups three times a day for 10 days. Subsequently, blood samples were obtained and used for 

determining the levels of TTL and PON1 (Architect C16000). All statistical analyses were performed using IBM SPSS 

for Windows Version 20.0 software. Descriptive statistics were calculated from the values obtained from this study 

and shown as arithmetic mean and standard deviation. Kruskal Wallis variance analysis was conducted. p values 

found to be under 0.05 were accepted as statistically significant. The study was performed after the approval [By 



The Animal Research Ethics Committee, Bolu Abant Izzet Baysal University, Number: 13.30.2.ABU.0.05.05-

050.01.04-1, January.8.2016] 

 

Results: The TTL results were as follows (µmol/L): group I: 253.24, group I     I: 238.70, group III: 281.39, group IV: 

284.80 and group V: 260.65. No marked differences were observed between the control group and the other 

groups (P>0.05). The PON1 results were as follows (U/L): group I: 521.49, group II: 472.30, group III: 362.37, group 

IV: 327.48 and group V: 440.31. No marked difference was observed between the control group and the other 

groups (P > 0.05). However, there was a marked difference in the PON1 results between the 1% and 3% propolis 

groups. 

 

Discussion: in our study, TTL was found to exhibit to greatest increase in the propolis group among the groups. 

This suggests the superiority of propolis compared with the other topical agents. In contrast,  two different 

concentrations (1% and 3%) of propolis extract were examined in terms of their effects on PON1 and TTL levels in 

rats in which keratoconjunctivitis had been experimentally induced in one eye. 

 

Conclusion: Among the topical corneal inhibitory agents, propolis was found to have the greatest effect on TTL.  

 

Keywords: Total thiol, Paraoxonase 1, Corneal neovascularisation, Corneal inhibitory, Propolis 
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Cause: In this study, it is designed to create a continual system that obtained slow basal Dodex release.  

 

Methods: Poly(2-hydroxyethyl-methacrylate-methyl methacrylate) (p(HEMA-MMA)) copolymer, swellable with 

water has been prepared with UV-starter fotopolimerizasyon  method in a cylindrical form for Dodex controlled 

release and effective hydrogel implant formulation. p(HEMA-MMA) composition with different monomer ratio 

was prepared and scanning electron micrograph (SEM) for the surface structure of prepared carrier implant 

material and differential scanning calorimetry (DSC) for thermal stability were performed. It was investigated the 

swelling behaviors with the transfer of solvent molecules to the hydrogels. The kinetic of  Dodex oscillation in 

continuous flow oscillation system containing physiological phosphate buffer was evaluated with loaded three 

different Dodex doses (100, 250 and 500 L ). The oscillated amount of Dodex were determined by using the 

spectrophotometric method. Power Law, zeroth order and Higuchi model equations were used in order to assess 

the mechanism of Dodex oscillation.   

 

Results: The most appropriate results in drug loading and release studies were obtained in a 1:1 (V/V) ratio of 

HEMA:MMA monomer composition. It was seen that the smooth surface in the SEM image of the carrier hydrogel 

implant. According to the DSC result; it was found to decrease thermal stability with the participation of the MMA 

comonomer to the structure of pHEMA hydrogel. It was observed that equilibrium water content in physiologic 

phosphate buffer of p(HEMA-MMA) copolymer hydrogel is lower when compared with pHEMA. The oscillation 

period of Dodex loaded at different rates to the carrier implants happened in a long time as intended. It was 

concluded that these formulations generated in the study can be successfully applied for basal Dodex level four 

weeks. 
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Background: NHC complexes is one of the most active areas within the emerging field of bioorganometallic 
chemistry. Particually, coinage metal-NHCs are widely studied for their intriguing structural properties and 
numerous applications; in particular, a newly emerging interest in medicinal applications of stable NHC(s) 
complexes has recently expanded. Due to their easy pre paration in mild conditions via the Ag2O route and their 
ability as transmetalating agents, Ag-NHCs have become the most synthesized and studied among coinage metal-
NHCs.1 Ag-NHC complexes feature quite prominent biomedicinal applications as antimicrobial as well as anticancer 
agent.2-3  In the literature, most of antitumor activity works being carried out NHC complexes containing imidazole 
ligand, the sulphonated functionalized water soluble NHC complexes was used rare these area. For this purpose, 
water-soluble Ag-carbene complexes was prepared in this work and antitumor activity of these metal-carbene 
complexes will be tested. 

 
Methods: N-heterocyclic carbene complexes will be prepared using Schlenk techniques in inert atmosphere. The 
carbene precursors will be prepared by the interaction of N-alkylbenzimidazole with sulfonate group-containing 
compound. The carbene complexes were be prepared by the interaction of carbene precursors and Ag2O (Figure  
 
1).   

 
 

Figure 1: Synthesis of water soluble silver N-heterocyclic carbene complexes 

Antitumor activity of these complexes was be investigated using MTS assay that is the cytotoxicity test determined 
mitochondrial activity in cells and  based on vitality of metabolism.  
 
Results: In this work was be studied cancer cell lines brain cancer (neuroblastoma, SH-SY5Y) and liver cancer 
(hepatocellular carcinoma HEP3B) and healthy cell lines of human fibroblast cells (L929). MTS measurement is 
quantitative colorimetric method based on metabolic viability was used to measure cytotoxicity in vitro. Each 
experiment was performed quadruplet and results are expressed as the percentage growth inhibition with respect 
to the untreated cells. 
 
Conclusions: It was shown that the cell viability was decreased with Ag-N-heterocyclic carbene complexes 
treatment in both SH-SY5Y and HEP3B cells compared to human fibroblast (L929) cell line, when different 
concentrations applied. It was seen that the Ag-NHC complexes were more effective in SH-SY5Y cell line than 
HEP3B cells in terms of cell viability.  
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Apicomplexan parasites cause destructive human and animal diseases, which lead to remarkable amount of 

economic losses throughout the world [1]. The most widely known examples of those parasites are Plasmodium 

sp., Toxoplasma gondii, Theileria parva and Theileria annulata, which cause phylum-caused malaria, toxoplasmosis 

and east coast fever and tropical theileriosis, respectively. The East Coast Fever (ECF), which is also known as 

corridor disease, is an important tick-borne disease of cattle and it causes approximately $200 million of loss for 

farmers in Africa annually[2]   Major problems in dealing with this illness are the high cost of drugs, development 

of resistance, and absence of effective vaccines[3,4]. Thus, exploiting new targets for cost effective and higher 

therapeutic value drugs are imperative. An important chemotherapeutic target is the glycolytic pathway of 

parasitic protozoa, since it is the only way of meeting their energy requirements. Enolase (2-phospho-D-glycerate 

hydrolase) is a necessary dimeric glycolytic enzyme, which acts as catalyzer of inter-conversion of 2-

phosphoglyceric acid (2-PGA) and phosphoenolpyruvate (PEP) during the glycolysis process[5]. The gene that is 

known to encode the T.parva enolase (TpEno) was chosen as the drug target since it is the main enzyme throughout 

the glycolytic process. In present study, the homology modelling for 3D structure of TpEno were performed and 

compared with host Bos taurus for the first time in the literature.    

Enolase  sequences of T. parva and host Bos taurus were obtained from NCBI.  Homology Modelling of B. taurus 

Enolase and TpEno was conducted using the Phyre2. We used 3DLigandSite -Ligand binding site prediction Server  

to predict ligand binding sides.  

 As an important finding, a penta-peptide and three dipeptide insertions in TpENO (D103W104G105Y106C107, T147D148, 

K261E262, K317L318) were defined through comparing to homology model of TpENO and its counterpart host BtEno 

(Fig. 1). It was determined that the insertion regions, which are present on T.parva enolase, do not exist in host B. 

taurus enolase (Fig. 2). Hence, these insertion sites can be used as the binding sites for specific enzyme inhibitors 

to be developed. Protein-ligand binding site prediction from a 3D protein structure plays a pivotal role in rational 

drug design and can be helpful in drug side-effects prediction or elucidation of protein function. In this study, we 

have also predicted ligand binding side  of TpEno ASP252, GLU300, ASP327, LYS352 which structure has not been solved 

yet (Fig. 3).  

 
Keywords: Theileria parva, Enolase , Anti-theilerial drugs,   Protein homology modeling  
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Figure 1: Homology modeling of enolase proteins for prediction of 3D structures of the protein, A- Homology model 
of enolase protein of T. parva  in ribbon style generated by Phyre2  B- Homology model of Enolase protein of 
mammalian host B. taurus in ribbon style generated by Phyre2 .   
   

 
 
Figure 2: Three dimensiol superposition of T. parva enolase  and B. taurus  enolase, A- The pentapeptide insertion 
D103W104G105Y106C107 TpENO is shown with white arrow, B- The dipeptide insertion (T147D148) in TpENO is shown 
with white arrow, C- The dipeptide insertion  (K261E262) in TpENO is with white arrow, D- Another dipeptide insertion 
(K317L318) in TpENO is with white arrow 
 
 

Fig.5. Ligand  binding side prediction of T.parva enolase: The predicted 
binding site residues are(ASP252, GLU300, ASP327, LYS352) coloured blue. Display 
of Metallic heterogens is shown with green.                         
 
 
 
 
 
 
 

 
References:      
  

1. Kumpula, E. P. and I. Kursula (2015). "Towards a molecular understanding of the apicomplexan actin motor: 
on a road to novel targets for malaria remedies?" Acta Crystallographica Section F-Structural Biology 
Communications 71: 500-513. 

2. Olwoch, J. M., et al. (2008). "Climate change and the tick-borne disease, Theileriosis (East Coast fever) in 
sub-Saharan Africa." Journal of Arid Environments 72(2): 108-120. 

3. Mhadhbi, M., et al. (2015). "Sequence Polymorphism of Cytochrome b Gene in Theileria annulata Tunisian 
Isolates and Its Association with Buparvaquone Treatment Failure." PLoS One 10(6): e0129678. 



4. Oura, C. A., et al. (2004). "The persistence of component Theileria parva stocks in cattle immunized with 
the 'Muguga cocktail' live vaccine against East Coast fever in Uganda." Parasitology 129(Pt 1): 27-42. 

5. Labbe, M., et al. (2006). "Eimeria tenella enolase and pyruvate kinase: a likely role in glycolysis and in others 
functions." Int J Parasitol 36(14): 1443-1452 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PP-65 Dual Acting Serotonin Transporter Inhibitor on Central and Allosteric Binding Site: A Computational Study 

Ismail Erola,b, Busecan Aksoydanb, Isik Kantarcioglub and Serdar Durdagib,* 
 

aDepartment of Chemistry, Gebze Technical University, Kocaeli, Turkey; bDepartment of Biophysics, School of 
Medicine, Bahcesehir University, Istanbul, Turkey 

E-mail: i.erol@gtu.edu.tr 
 
Background: The serotonin (5-hydroxytrptamine, 5HT) transporter (SERT) is an intrinsic membrane protein that 
regulates 5HT levels between synaptic cleft and presynaptic neurons.  Re-uptake of released 5HT into intracellular 
side, terminates serotonergic signaling. 5HT plays vital role in main physiological activities such as vascular, 
gastrointestinal, endocrin and motor function.  Disorder in serotonergic system causes diseases such as anxiety, 
obsessive-compulsive disorder and depression [1-3]. SERT is targeted by two main drug classes: (i) tricyclic 
antidepressants (TCAs) and (ii) selective serotonin reuptake inhibitors (SSRIs) to downregulate 5HT recapturing 
and to increase extracellular concentrations of 5HT by inhibiting SERT.  
 
Methods: 176000 drug-like compounds retrieved from OTAVA Chemical Database and recently solved crystal 
structure of SERT is used to screen these ligands in both S1 and S2 binding sites using high throughput virtual 
screening (HTVS) protocol available in Schrodinger Maestro molecular modeling package [4,5]. Subsequently, more 
sophisticated molecular docking algorithms such as rigid and flexible ligand docking, induced fit docking (IFD), 
quantum polarized ligand docking (QPLD) and genetic algorithm (i.e. GOLD) were used [5,6]. For comparison, FDA 
approved drugs were also docked using same protocols. Promising compound that binds both S1 and S2 sites with 
high predicted affinity, subjected to 150 nanosecond (ns) long molecular dynamics (MD) simulations. 
 
Results: Last 50 ns of resulted MD trajectory frames were then used to evaluate free energy of the binding of 
compound to the receptor by Molecular Mechanics/Generalized Born Surface Area (MM/GBSA) method [7] and 
our free energy results confirm higher binding affinities of proposed compounds compared to standard inhibitors. 
 
Conclusions: Proposed molecule may be potent for inhibition of SERT both on central and allosteric binding sites. 
 
Keywords: Serotonin transporter, molecular docking, molecular dynamics (MD) simulations, MM-GBSA 
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Background:  
Nuclear factor kappa B (NF-κB) transcription factors regulate many significant physiological mechanisms like 

apoptosis, inflammation, cell growth and genes expressions1. Owing to the effects of NF-κB on multi physicological 

processes related with many disorders, the down regulation of this pathway has driven attention of many research 

group. IKKα and IKKβ are two protein kinases with very similar sequences, and both mediates phosphorylation of 

IκB protein2 and initiate NF-κB related pathways. Therefore, inhibition of one of these kinases, espacially IKKβ, 

could lead down regulation of proliferation and can make cancer cells to die via apoptosis3. 

 
Methods: 
In order to generate highly potent inhibitors, we have investigated ChEMBL database to identify active molecules 
against IKKβ and select five promising molecules (Figure 1) as starting materials of our virtual library.  Virtual library 
was genarated by applying four step combinatorial virtual biotransformation reactions by using Chemaxon JChem 
for Office and Chemaxon Jchem Reactor modules4. Virtual biotransformation reactions yielded different number 
of products for each reactants, for CHEMBL187081 (Mol 1) 95, for CHEMBL249104 (Mol 2)  1216, for 
CHEMBL551773 (Mol 3) 221, for CHEMBL1669608 (Mol 4)  851, for CHEMBL1923988 (Mol 5) 1025 molecules. 
Docking simulations of these molecuels are carried out by using Autodock Vina software5 with the boost of 
Autodock Plugin in Pymol6 against cyrstal structure of IKKβ (PDB ID = 3RZF)7  
 
Results: 
Simulated binding energies of the staring matarials were -8.7 kcal/mol for Mol 1, -7.8 kcal/mol for Mol 2, -8.1 
kcal/mol for Mol 3, -10.6 kcal/mol for Mol 4, -8.4 kcal/mol for    Mol 5 and      -8.7 kcal/mol for known inhibitor 
XNM7. Simulated binding energies of virtual derivatives were between – 7.1 kcal/mol and -11.2 kcal/mol. 
Twentyfour of 95 derivatives (%24) of Mol 1 showed lower binding energy than starting molecule’s binding energy 
(-8.7 kcal/mol). Best results obatined at docking samilations of Mol 4 (Table 1), for instance lower binding energy 
of all was calculated as – 11.2 kcal/mol for a Mol 4 derivative, Mol 4_0231 (Figure 2).  
 
Conclusions:  
In this study we used virtual biotransformation reactions to generate virtual libraries to identify potencies of 
these molecules based on docking simulations. Through virtual biotransformations we obtained totally 3408 
molecules and simulate their binding energies. Docking simulations of these molecules showed that totally 1130, 
nearly one third of the molecules have higher binding ability than their starting material and also 872 molecules 
have chance to bind to IKKβ enzyme with higher affinity than known inhibitor XNM. Among all derivatives best 
results obtained from Mol 4 derivatives. Fiftyfive derivatives of  Mol 4 have shown higher affinity than starting 
material. Furthermore docking simulations have shown that 751 (%88) of the derivatives of Mol 4 have higher 
affinity to IKKβ enzyme than XNM. Based on these results it is very meaninful to synthesize Mol 4 and some of its 
derivatives and these derivatives can be further examined by in vitro and in vivo biological assays.  
 
Keywords: IKKβ, virtual screening, virtual library, docking 
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Figure 1:  Molecules used as starting material for generating virtual biotransformation libraries     
 
 

Summary of the docking simulations of virtual derivatives 

 Mol 1 Mol 2 Mol 3 Mol 4 Mol 5 XNM 

Number of Derivatives 95 1216 221 851 1025  

Simulated Binding Energy of Starting 
Material (kcal/mol) 

-8.7 -7.8 -8.1 -10.6 -8.4 -8.7 

Lowest Simulated Binding Energy of 
Derivatives (kcal/mol) 

-9.2 -9.1 -8.7 -11.2 -9.5  

Highest Simulated Binding Energy of 
Derivatives (kcal/mol) 

-8.3 -6.3 -7.1 -7.3 -7.3  

Number of the Derivatives That Have 
Lower Binding Energy Than Starting 
Material 

24 

(% 26) 

804 

(% 66) 

52 

(% 24) 

55 

(% 6) 

195 

(% 19) 
 

Number of the Derivatives That Have 
Lower Binding Energy Than Known 
Derivative XNM 

24 

(% 26) 

52 

(% 4) 

0 

(% 0) 

751 

(% 88) 

45 

(% 4) 
 

 
Table 1: Summary of docking simulations 



 

  
Figure 2: Mol_4 (CHEMBL1669608) and Mol 4_0231 CHEMBL1669608_0231 derivative. 
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Background: N-heterocyclic carbenes (NHCs) are powerful ligands that are commonly used in modern 
organometallic chemistry and catalysis because they are easy to prepare and have unique properties[1]. 
Biomedical applications of metal complexes based on N-heterocyclic carbenes [2] are just beginning to appear, 
despite the phenomenally successful use of such complexes in homogeneous catalysis [3]. Various Au(I) phosphine 
complexes are well known for their biological activities. In this work, we describe the preparation, characterization 
and antimicrobial activity of the [Au(NHC)Cl] type complexes.  
 
Methods: Gold(I) N-heterocyclic carbene (NHC) complexes were obtained in good yields from the corresponding 
silver complexes by treatment with [AuCl(PPh3)] following the commonly used silver carbene transfer route. The 
silver complexes were synthesized from the imidazolium halide salts by the in situ reactions with Ag2O in 
dichloromethane as a solvent at room temperature. All gold complexes have been characterized by 1H-NMR, 13C-
NMR and IR spectroscopy and elemental analysis.  
 

 
Figure 1: Method for synthesis of Au-N-heterocyclic carbene complexes 

Results: All compounds studied in this work were screened for their in vitro antimicrobial activities against the 
standard strains: Enterococcus faecalis (ATCC 29212), Staphylococcus aureus (ATCC 29213), Escherichia coli (ATCC 
25922), Pseudomonas aeruginosa (ATCC 27853) and the fungi Candida albicans and Candida tropicalis. The new 
imidazolidin-2- ylidene gold complexes have been found to be effective antimicrobial activity against a series of 
bacteria and fungi.  
 
Conclusions: We have presented the synthesis and characterization of some novel imidazole-2-ylidene Au(I) 
complexes. The antibacterial activity of the Au(NHC)Cl complexes was tested in vitro against various microbial 
strains. It was found that antimicrobial activity of the gold(I) carbene complexes against different kinds of bacteria 
and fungi varies with the nature of the ligand. 

Keywords: N-Heterocyclic carbene; gold complexes; antimicrobial activity; imidazolidin-2-ylidene. 
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Background: Hypertension is one of the risk factors that cause coronary heart diseases and stroke. The other risk 
factors for coronary heart diseases contain diabetes, obesity, and cholesterol. Current treatments cannot control 
blood pressure of patients at desired level. Relying on our literature searches, discovering a multi-functional drug 
is needed. Angiotensin II Receptor Type 1 (AT1) is a G- Coupled Protein Receptor (GPCR) that blocks binding 
Angiotensin II hormone to AT1 receptor [1]. This blockage prevents vasoconstriction. The aim of the study is 
discovering more potent inhibitors than current treatments. With this purpose of mind, de novo design and 3D-
QSAR studies have applied on imidazolone-oxazolone molecules that used in market.  
 
Methods: Molecules that generated by de novo studies subjected to high throughput virtual screening method 
(Glide/HTVS) and subsequently, more sophisticated molecular docking simulations (Glide/SP, Glide/XP, Glide/IFD, 
and GOLD) have applied. Multi-functional properties of suggested compounds evaluated with different targets as 
hERG Potassium ion channel and different cancer targets (eg. tyrosine kinase). Together with structure base 
screening approach, study includes ligand based approach, 3D-QSAR. A set of ligands selected from the literature 
is used to construct a universal pharmacophore model[2]. Generated model also tested with external validation 
set[3].  Validated pharmacophore model used to screen a large small molecule library.  
 
Results: In this study we combined structure and ligand based approaches for discovering novel compounds. We 
observed that our novel compounds have higher binding affinity than imidazolone-oxazolone based drugs at 
binding pocket of AT1.  
 
Conclusions: Suggested molecules may have potent inhibition against AT1. Experimental procedures such as 
biophysical studies will be carried out. 
 
Keywords: Hypertension, Angiotensin II Type 1 Receptor, Molecular Docking, 3D-QSAR, De Novo Design 
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Background: In the struggle against to cancer, chemotherapy usage is one of the extensive treatment.But, because 
of that chemotherapeutic agents are also have toxic effective healthy cells,researchers encouraged for the 
research about to explore new and selective chemotherapeutic agents.Plant varieties and pure metabolites which 
use at the colloquially for aim treatment, are discussed many new drug researches for potential effect to cancer 
therapy.  
In the direction of these informations, this existing research aimed that determine cytotoxic activity of Gentiana 
olivieri's extracts and its two major metabolite which obtain this plants extracts. 
 
Methods: G. olivieri's leafs and flowers picked up in the flowering period.Then these materials dried at the shadow 
area and pulverised with the aid of blender.Methanol and hexan extracts separately obtained from pulverized 
plant sample with the use of Soxhlet device.Methanol extract resolved in water and extracted with n-butanol and 
ethyl acetate respectively.By this way,we obtained ethyl acetate and n-butanol fractions of methanol 
extract.Organic solvers and water removed with use of evaporator and freeze drying machine.Three different 
metabolite purification done with column chromatography and thin layer chromatography from methanol 
extract.These metabolites chemical structure which are gentipicroside,isootientin and saccharose (sucrose) 
identified with IR,H-NMR,C-NMR,1D and 2D-NMR methods.Methanol extact analysed that three metabolite which 
are ethyl acetate,n- butanol and water by using HPLC.Then G. olivieri's extracts,fractions and pure metabolites 
cytotoxic activities at H1299 and A549 lung cancer cell identified by MTT (Methyl Thiazolyl 
Tetrazolium)method(1).Plant's leafs and flowers activity of DNA protective determined by using pBR322 plasmid 
DNA(2).By the immunohistochemical NF-kB study, tested plant's apoptotic activity(3).  

Results: By the HPLC analyzes, determined that methanol exract and n-butanol relatively contain gentiopicroside 
56.10% and 54.18%.According at the methanol extract's researches,water phase has less gentiopicroside(37.18%) 
and more sucrose (28.19%).Identified that G. olivieri's mathanol extract have selective cytotoxic activity on the 
H1299 and A549 cells.However, methanol extract's fractions and pure metabolites found more cytotoxic in 
comparison to methanolic extracts relatively cell line and plant dose.Besides,at the apoptotic activity study with 
NF-kB trancription factor,extracts and fractions all of them have partial apoptotic activity,especially leaf methanol 
extracts indicated more inhibition against to cancer cell lines.At the DNA protective activity test by using plasmid 
DNA,detected that G. olivieri has protective effect against the DNA damage. 

Conclusions: In this study found that,obtained with the G. olivieri pure metabolites determined higher biological 
activities in contrast to extracts and fractions.And reached a conclusion that these metabolites (gentiopicroside 
and isoorientin) are candidate agent for study more detailed researches. 

Keywords: Gentiana olivieri, gentiopicroside, isoorientin, MTT, NF-kB 

 

 

 

 

 

 
Figure1: Gentiana olivieri 
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Background: Glutathione S-transferases (GSTs) are Phase II detoxification enzymes that 
catalyse the conjugation of various electrophilic compounds with glutathione (GSH)1. Human 
GST P1-1, which is derived from overexpression of hGST P1-1 in a large number of human 
tumors, is the most important isozyme in multi drug resistance (MDR) for several anticancer 
drugs, Because of these phenomenon, hGST P1-1 enzyme has recently become an important 
target in cancer treatment2. 
 
Methods: Twelve benzothiazole derivatives were synthesized which five of them were 
synthesized for the first time. To obtain these compounds; appropriate benzoic acid 
derivatives and SOCl2 were heated at 150 °C in benzene by using microwave for 10 min. 
under 250 PSI pressure. The structure of the synthesized 2-(4′-bromo/methyl/nitrobenzamido)- 
4/6-substitutedbenzothiazole derivatives and 2-(4′-bromo-N′-benzhydrazido)- 
benzothiazoles were elucidated by using 1H-NMR, 13C-NMR, Mass, Elemental Analysis 
Methods. Twelve synthesized benzothiazole derivatives were screened for in vitro inhibition 
of hGST P1-1 enzyme. 
 
Results: Among all of the tested compounds, some compounds inhibited hGST P1-1 
exhibiting an IC50 value of 12 – 38.9 μM, which are similar IC50 values as the compared 
reference drug etakrinic acid. 
Conclusions: Two of the synthesized novel benzothiazole derivatives have been found as the 
lead compounds in the drug design studies of new hGST P1-1 enzyme inhibitors. Some 
modifications of these compounds might offer inducement in the inhibitory activity. 
Keywords: anticancer, benzothiazole, drug design, glutathione transferase 
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Background:  
The major disadvantage of most chemotherapeutic approaches for cancer treatment is that they are non-specific 
for tumor tissue, hence toxicity to healthy cells and manifestation of side effects. Using designed multifunctional 
magnetic nanoparticles (MNP) that can deliver drugs to the target site can eliminate the disadvantages of 
traditional treatments. Recently, iron oxide nanoparticles (IONPs) have shown great potential in therapeutic and 
diagnostic applications, such as imaging, magnetic hyperthermia treatments and drug delivery systems [1]. IONPs, 
biocompatibility in moderate doses, easy of surface modification, known metabolic pathways, variety of their sizes 
and their magnetic properties allow them to be suitable for therapeutic applications. These properties and their 
ability to be manipulated upon application of a magnetic field allow them to be utilized as therapeutic and 
diagnostic tools.  
Nanoparticles coated with biocompatible coating could induce lower toxicity. Also loading anti tumor drugs to 
MNPs surface is challenging without the help of a polymer. Biocompatible biopolymers have provided a strategy 
for the functionalization of nanoparticles by modulating physical and chemical properties (surface charge, etc.) 
improving stability, and protection of drugs and nanoparticles [2-6].  
In this study, the main goal is to obtain a multifunctional core shell nanostructure using nanocrystalline cellulose 
biopolymer (obtained from wood fibers) and superparamagnetic iron oxide nanoparticles (Fe3O4) that can allow 
drug delivery to tumor tissue by magnetic manipulations.  
 
Methods:  
In order to reach goals biopolymer coated superparamagnetic iron oxide nanoparticles were synthesized and 
tested to determine whether they are suitable for being a new biocompatible anticancer nano-drug model.  
Methods used to determine the synthesized particles suitability are; colloidal characterizations, conventional 
characterization of the samples to compare the colloidal characterization results and in vitro evaluations of the 
synthesized nano-drugs. Methods are explained in detail below.  
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Colloidal characterizations: Rheology Brookfield DVIII + type low-shear rheometer), Magnetorheology (MRD 180, 
Anton Paar Companies), elektrokinetic measurements (Zeta potential with Malvern Zetasizer 2000).  
Conventional characterization: Fourier transform infrared spectroscopy (FTIR, Perkin Elmer), Thermogravimetric 
analysis (TGA, a Perkin Elmer Diamond), Vibrating Sample Magnetometers (VSM, Pacific Electric Motor Co.).  
In vitro evaluations: Cytotoxicity assays for biopolymer coated MNPs, antitumor drug (Doxorubicin) loading 
efficiency and release determination, cytotoxicity assays on cancer cells using drug loaded MNPs.  
 
Results:  
Colloidal properties of Fe3O4 particles and NCC coated Fe3O4 particles were determined by using rheological 
measurements, elektrokinetic measurements and magnetorheological measurements and optimum NCC 
concentration for a stable dispersion was determined (at 1g/L polymer and 2% Fe3O4 concentration) for targeted 
drug delivery applications. Magnetorheometers are used for studying the changes in flow properties that occur in 
fluids which are exposed to controlled magnetic fields. Magnetorheological results showed that 1g/L NCC addition 
to the Fe3O4 particles reduced the magnetorheological effects, which is very important for the driving the particles 
in the body with an external magnetic field.  
VSM measurements show that NCC coated Fe3O4 particles showed the characteristic superparamagnetic behavior 
even though the magnetization values were reduced.  
FTIR measurements showed that characteristic Fe-O stretching vibration peak of Fe3O4 was at 576 cm-1. The 
results indicated that addition NCC did not change the spectrum of Fe3O4 but characteristic Fe-O vibration peaks 
were slightly shifted. The reason for this shift was overlapping of polymer and Fe3O4 peaks. No binding peaks were 
observed as expected.  
Thermogravimetric analysis results indicate that surface coverage of the iron oxide reduced the oxidation behavior 
of Fe3O4 particles, which causes to toxicity in body. NCC coated particles were not oxidized because of coatings 
prevented Fe3O4 particles to interact with the environment, so, they are not oxidized and they lost weight due to 
the polymers weight lost.  
To examine the toxicity of synthesized Fe3O4 nanoparticles, cytotoxicity assays were performed for all 
nanoparticle samples using MTS assays. In-vitro evaluations showed that 1g/L NCC addition to the Fe3O4 particles 
reduced the toxicity considerably in human osteoblast cells comparing to the pure Fe3O4 particles.  
Finally, the cancer drug, DOX, was loaded successfully to the NCC covered Fe3O4 particles and cytotoxicity assays 
determined that the system was successful as the pure DOX.  
As the results showed 1g/L NCC + 2%, Fe3O4 particles were able to adsorb DOX at 70.92 % capacity. Later DOX 
loaded particles were tested with MCF7 cell line to examine drug loading effects on nanoparticles and viability of 
cells. The results showed that DOX was successfully loaded to particles and toxicity of the DOX loaded particles 
were very high at 400, 250, 2  
 

 
 
Figure 1. Relative cell viability (%) of MCF-7 treated with DOX loaded 1g/L NC+2% Fe2O3 particles 
 
 
 



 
Conclusions:  
In conclusion, this study showed that 1g/L NCC+2% Fe3O4 particles have the potential to be used in drug delivery 
systems for cancer therapies and also in hyperthermia treatments. For further studies, in vivo effects of these 
particles are planned to be examined to determine their systematic interactions within a living organism.  
Keywords: Drug delivery, iron oxide particles, nanocrystalline cellulose, colloids  
 
Figure 1: Relative cell viability (%) of MCF-7 treated with DOX loaded 1g/L NC+2% Fe2O3 particles.  
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Background: Indenoquinoline derivatives may be used as a smart weapon for significant biological targets. In 
preclinical studies, they have been proved to have anti-inflammatory and antitumor effect [1,2], 
acetylcholinesterase inhibiting behavior [3], antimalarial [4], antimicrobial and antitopoisomerase effect [5,6]. The 
present study was conducted to investigate the antimicrobial activities of some indenoquinoline derivatives: MEPs 
and MEs. 
 
Methods: We investigated the antimicrobial activity of the newly synthesized MEPs and MEs against a yeast (C. 
albicans ATCC 1023), two gram-positive bacteria (S. aureus ATCC25923, E. faecalis ATCC29212), and three gram-
negative bacteria (E. coli ATCC25922, E. coli ATCC35212, P. aeruginosa ATCC27853) by using MIC, MBC and disc-
diffusion method with reference to EUCAST. Bacteria was used to study the zone of inhibition of these compounds 
at 105 µg against their growth in culture. Briefly, 0.5 McFarland bacteria and yeast were inoculated on Mueller-
Hinton agar and the discs (per disc including 105 µg compound) are placed on the surface of an inoculated Mueller 
Hinton agar plate. 
 
Results: The screening results revealed that MEP3, ME2, ME3, and ME4 showed remarkable antimicrobial activity 
against S. aureus (ATCC25923). According to MIC values, MEP (1-8) and ME (1-5) exhibited SCF > MEP(1-5) > ME(2-
4) > ME1 = MEP (7-8) sequence of antibacterial activity towards S. aureus and E. faecalis. MIC and MBC values of 
MEP (1-8) and ME (1-5) against P. aeruginosa, E. coli (ATCC25922) and E. coli ATCC35212 and C. albicans are 1500 
µg/mL < except ME3 which is 750 µg/mL. 
 
Conclusions: In conclusion, the results of study suggest that MEP (1-8) and ME (1-5) compounds possess low 
antibacterial features and they can be optimized as antimicrobial agents in new formulations.  
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The purpose of this study is to analyze the relationship between sphingolipid and insulin metabolisms. Insulin 
receptors are commonly found in lipid rafts. Understanding the role of sphingolipids in insulin signaling can provide 
information for many disease states from insulin resistance to cancer [1]. To this end, a combined network of 
sphingolipid and insulin metabolism proteins was built. Protein – ligand interaction data for sphingolipid and insulin 
metabolism proteins are extracted from ChEMBL database using the UniProt IDs as the query set. The protein – 
protein interaction network is built by using the proteins as the nodes and the shared ligands, if any, as the edges 
between proteins. These ligand centric networks [2] are analyzed using Cytoscape to identify clusters and cliques. 
Hub proteins and the clusters are examined to identify key interactions between the two networks. 
 

Keywords: Sphingolipid, Cytoscape, Insulin Resistance, Network Analysis  

 

 
Figure 1: The clusters are obtained by applying the community cluster algorithm to the identity network.  
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Background: The thermo-reversible property of the organogels has generated much interest for the potential use 
of the organogels as drug delivery system. Also, longer shelf  life, ease of preparation has been greatly motivated 
their organogels based formulations as drug delivery system.1 The aim of this study was to investigate two 
component gelling strategy as a drug delivery system.2 

Methods: For this purpose,  seven new  two-component geling system as complex salts have been prepared (PLELL, 
PLELA, PLELFA, PLEPFA, PLEMFA, MLEPFA, MLELFA) by using  Nє-alkanoyl-L-Liysine ethyl esters (Nє-Lauroyl-L-
Liysine ethyl ester, Nє-myristoyl-L-Liysine ethyl ester, Nє-palmitoyl-L-Liysine ethyl ester) as base components; N-
alkanoyl-L- amino acids (phenylalanine, alanine and leucine) as acid components.These organic salt compounds 
have good organogelation ability for  suitable pharmaceutic liquids, such as liquid paraffin, isopropyl myristate, 
ethyl laurate, ethyl myristate, isopropyl laurate 
 
 

 
  

             PLELFA 
 

Results: 
 

                                                
 

Figure1. The release (%) vs time (t) graph of  Figure2. The release (%) vs time (t) graph of gelator 
gelator PLELFA (5 mg) in MIE at pH 7.4               PLELFA (5mg)  and (1.5 mg) Naproxen         
at different drug concentration.               in MIE at different pH                           
                                                                                                                                                                                              
Naproxen (Npx), acting as a model drug, was entrapped in the supramolecular organogels. The release behavior of 
Npx molecules in the supramolecular organogels was investigated by using UV–Vis spectroscopy. The influence of 
the organogelator and drug concentration, pH values of the accepting media, and nature of solvent (different FAE’s) 
on the release behavior of Npx was investigated under static conditions. 
 
Conclusions 
The results indicated that the release rate of Npx from the supramolecular organogels was effectively retarded with 
an increase of the organogelator concentration. Also, the release rates of Npx increased on increasing the Npx 
content. Furthermore, the release behavior of Npx was found to be different at various pH values in buffers as 
accepting media. The study of the release kinetics indicated that the release behavior of Npx was in accord with the 
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Higuchi equation and the diffusion-controlled mechanism involved in the Fickian model. These observations 
indicate that PLELFA gel may act as delivery vehicle for Npx molecules and also show that the release profiles for 
such systems can be fine-tuned by the correct choice of gelator-FAE combination. 

 
Keywords: Gels; LMWOGs (Low Molecular Weight Organojelators), Controlled release; Drug delivery systems; 
Formulation. 
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Background: Cancer is considered as one of the most devastating affliction in Turkey as well as other countries. 
Cancer is the second leading cause of deaths in the world and it is estimated that it would rapidly be the first until 
2030.1 Lots of cancer kinds (i.e. breast and cervix cancer in women, prostate and colon in men, lung cancer in both 
sex) have luck of efficient cure if early stage diagnosis is carried out. With the development of biomedical and 
pharmaceutical science, the demands on the controlled drug delivery systems have become much higher recently 
than before.  
 
Methods: BF2dbmOEtOH, which was used as initiator, was synthesized in four steps. L-diisobutyl glycolide 
monomer was prepared with condensation reaction of l-2-hydroxy-3-methylpentanoic acid in presence of p-
toluenesulfonic acid monohydrate catalyst in toluene at reflux temperature. Polymers were synthesized via ring 
opening polymerization in melt state. Both nanoprecipitation and single emulsion techniques were used for 
preparation of nanoparticles. In vitro tests were carried out using three different cell lines (i.e. MCF7, DU145, and 
Fibroblast) for determine morphology and toxicity analyses of paclitaxel loaded nanoparticles.  
 
Results: Chemical structures of Initiator2, monomer3, and boron based homo- and copolymers were confirmed 
by NMR spectroscopy. GPC analyses were performed to determine molar mass distributions of all polymers. 
Characterization of all nanoformulations was carried out with dynamic light scattering (DLS). The best results for 
nanoparticles of poly(diisobutyl glycolide) homopolymers (PDIBG) and poly(diisobutyl glycolide-co-lactide) 
copolymers (PDIBGL) were obtained with 0.75% PVA surfactant by single emulsion and nanoprecipitation 
techniques, respectively. Amount of paclitaxel in nanocarriers and release studies from the nanoparticles were 
determined with HPLC. Nanoparticles showed no distinctive effect with fibroblast cells, but low DU145 and MCF7 
cell numbers were observed after 72 hours in cell culture test.   
 
Conclusions: Novel biomaterials as an alternative to most used polymers (i.e. poly(lactic-co-glycolic acid)) in the 
area of drug delivery systems will be very important for the future of pharmaceutical industry. In this work, we 
document preparation of novel diflouro boron-based PDIBG and PDIBGL in order to use in drug delivery systems. 
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Figure 1: Chemical structures of PDIBG (a) and PDIBGL (b). 
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Multi-component reactions (MCRs) have increasing importance in organic and medicinal chemistry [1]. β-Amino 
carbonyl compounds and derivatives, which are easily formed from Mannich reaction, are very important 
compounds that are the key step in the synthesis of nitrogen-containing numerous pharmaceuticals and natural 
products (alkaloid). In this study, the one-pot and three-component Mannich-type reaction was catalyzed in the 
presence of a catalytic amount of hafnium(IV) chloride from aromatic aldehydes, aromatic amines and aromatic 
or nonaromatic ketones to product twenty eight β-amino carbonyl compounds (Figure 1) in ethanol at room 
temperature in high yields. For the diastereoselectivity, in the synthesis made with 4-tert-butyl cyclohexanone, 
only syn product was successfully obtained. The final solid products were crystallized in appropriate solvents, and 
the structures of the products were verified by 1H NMR and 13C NMR. Some theoretical descriptors (surface area 
approx (SAA), molecular volume (MV), molar refractivity (MR), polarizability (polar), magnitude of dipolar moment 
(µ), and the calculated log of octanol-water partition coefficient (clogP)) of the compounds were also computed 
by Hyperchem software (Semi-empirical/PM3) method. 
 
Keywords: Hafnium(IV) Chloride Catalyst, One-Pot Mannich Reaction, Geometrical Optimization 
 

 
 
Figure 1: Synthesis of Mannich compounds (4) and (6) 
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In the literature, boron-containing compounds have been identified as the biologically active agents [1-3]. The 
presence of B-O bond in the heterocyclic systems also show biological activities. Dioxaborepinos possess two B-O 
bonds, therefore they should be interesting candidates for biological activity. However, to our knowledge, no 
synthetic procedure of 6-substituted phenyl 3-(4-chlorophenyl)-3a,4,8,8a-tetrahydro-[1,3,2]dioxaborepino[5,6-
d]isoxazole derivatives (4) was reported. The compounds were synthesized (Figure 1) and antimicrobial activities 
were also studied against a panel of microorganisms. Synthesized compounds have been characterized by 
spectroscopic techniques (IR, 1H and 13C NMR) in combination with elemental analyses. Theoretical descriptors: 
surface area approx (SAA), molecular volume (MV), molar refractivity (MR), polarizability (polar), magnitude of 
dipolar moment (µ), and the calculated log of octanol-water partition coefficient (clogP) of the compounds were 
also computed by Hyperchem software (RHF/3-21G) method.  
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Figure 1: Synthesis of compounds (4a-d) 
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The present study aims to develop an easy and eco-friendly method for the synthesis of platinum nanoparticles 
using extracts from the medicinal plant, Punica granatum and evaluation of its anticancer properties1. The various 
parts of P. granatum were screened and the root extract was found to have the highest potential for the synthesis 
of nanoparticles. The shell extracts were able to quickly reduce Pt+ to Pt0 and stabilized the nanoparticles2. The 
synthesis of nanoparticles was confirmed by UV–Visible spectrophotometry and further characterized using Zeta 
sizer, Fourier transform infrared spectroscopy (FTIR), scanning electron microscopy (SEM), transmission electron 
microscope (TEM) and X-ray diffraction (XRD). Electron microscopic study showed that the size of the nanoparticle 
was in the range of 10 to 15 nm and spherical in shape. The studies of phytochemical analysis of nanoparticles 
indicated that the adsorbed components on the surface of nanoparticles were mainly flavonoid in nature. 
Furthermore, nanoparticles were evaluated as cytotoxic against various cancer cell lines and 25 to 100 μg/mL 
nanoparticles showed good toxicity. The IC50 value of nanoparticles was found to be 25 and 50 μg/mL against MCF-
7 cell lines, respectively. Additionally, the apoptotic effect of synthesized nanoparticles on normal and cancer cells 
was studied using trypan blue assay analysis. The results indicate the synthesized nanoparticle ability to kill cancer 
cells compared to normal cells3,4. 
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In this study, silver nanoparticles (AgNPs) Pomegranate (Punica granatum L) and orange (Citrus sinensis) and 
supported and cancer diagnosis and treatment, which is an important biocatalyst at nano-Ag-NPs @ Pomegranate 
Orange was obtained. At a later stage cancer diagnosis were evaluated for activity events using a variety of 
methods. Pomegranate (Punica granatum L) and orange (Citrus sinensis) was mixed with an aqueous extraction 
obtained from the bark and reducing AgNO3 for AgNPs synthesis was used as a natural agents. The resulting agnps' 
s cytotoxic effect of MTT (3- (4,5-dimethylthiazol-2-yl) -2,5-diphenyltetrazolium bromide) have been investigated. 
Experimental 24 hour incubation period at 20 mg / ml IC50 human breast cancer cell line (MCF7) were found to 
inhibit the proliferation. These results showed that stopping simultaneously used agnps supplemented with 
pomegranate and orange phases of the cell cycle and cancer have revealed that the growth suppressive properties. 
DNA synthesis was also observed that reducing the apoptosis inducer. It was thought may exert an antiproliferative 
effect on MCF7 cell line1-4. 
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Background: Collagen is highly valued biomaterial as a cosmetic / reconstructive surgery, a dermal injections 
ingredient and also drug carrier material. It is generally extracted from the natural tissues by treatments with acid 
or alkali, enzyme, and microorganisms. [1] However these methods are generally depend on batch type and 
reactants, time and energy consuming, and highly costly methods. In this work, we introduce an alternative 
method that could be applied on different tissues to extract collagen. It decreases the time and energy 
consumption and the usage of environment hazardous chemicals.  
  
Methods: In this study, we developed an improved method that reduces the time needed to extract this protein 
and compared with commercial collagen materials. In an investigation into making more effective use of 
underutilized resources, type I collagen was prepared from fish skin, bone and fin; chicken foot, tendon and calf 
skin respectively. This method uses traditional extraction buffers combined with forceful agitation and centrifugal 
filtration to obtain highly-pure, soluble collagen extraction.  
  
Results: This method is simple to perform using standard methods and equipment found in many laboratories. By 
employing high-speed agitation, our protocol reduces the time necessary to isolate solution, collagen extraction 
from approximately 7 days to less than 3 hr. [2]  
  
Conclusions: These underutilized resources  are an economically and technologically feasible substrate to extract 
collagen. This report indicates that these waste materials of animals have potential in supplementing the skin of 
land vertebrates as a source of collagen. The end product could be used in many different applications, ranging 
from drug carrier systems to tissue scaffolds and cosmetic / reconstructive surgery.  
   
Keywords: Collagen, bioengineering, exctraction, fibers, dermis 
 
Figure 1: Caption for Figure 1.  
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Background:  The spatial and temporal control of the release of pharmaceuticals at the site of where they act is a 
key requirement for the therapeutic use of a drug.1-3 One method for realizing this objective is to create drug-
loaded nanoparticles made out of biodegradable polymers.4, 6. We present here an alternative strategy based on 
the use of a nanoporous membrane that separates the two liquids. In this work, we wanted to understand how to 
obtain nanoparticles under which conditions by using nanoporous membranes. We believe this knowledge can 
help to find most efficient way to produce the particles for different needs.  
  
Methods:  Two liquids, a feed solution and a receiver solution, are separated by a nanoporous polycarbonate track-
etched (PCTE) membranes. The feed solution is pumped through the membrane into the receiver solution. The 
feed solution contains biopolymers such as chitosan, collagen and alginic acid brown algea. The receiver solution 
contains  1mM NaOH. According to these parameters, we aimed to find the ideal pore sizes and production 
conditions. The particles are illustrated by SEM.  
  
Results:  Collagen nanoparticles with 0.4-2 µm diameter; algea nanoparticles with 2 µm diameter; chitosan needles 
with 0.2-3 µm diameter and 0.3-3 µm length are observed.  
  
Conclusions:  According to our findings, it is shown that different pore sizes affect the shape and length of the 
collagen particles. Particles that passed through big pores (10 micrometer) were sphereshaped, in contrast to 
particles which were rod-shaped at small pores (0.2micrometer). Moreover, small pores lead to particles with 2-3 
micrometer in length and 0,2-0,5micrometer in width. Big pore sizes lead to particles with 1 micrometer radius. 
Different experimental conditions, such as pore sizes and velocity affected the features of the chitosan 
nanoparticles. It was shown that high velocity (100 micrometer/min) and low pore size (0,2 micrometer) lead to 
not only fibrilles (from 0,5 micrometer to 3 micrometer in length) but also sphere-shaped particles (from 0.1 
micrometer to 1,5 micrometers radius). Chitosan is the only biomaterial that shows needles and sphere-shaped 
particles together.  
   
Keywords: Nanoparticles; chitosan; collagen; alginic acid brown algae 
 

 
 
Figure 1 (a) SEM image of chitosan nanospheres and needles 
 



 
 
Figure 1 (b) SEM image of alginic acid brown algae needles 
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Background: Rho kinases (ROCK) are serine/threonine kinase protein. It plays important role tumor cell 
progression, invasion, and metastasis, and present evidence for the involvement in breast cancer biology. ROCK 
inhibition has been promising target in the treatment of various medical conditions like multiple sclerosis, 
inflammatory disorders, myocardial ischemia, hypertension, erectile dysfunction, glaucoma, cancer migration and 
spinal cord injury [1-2]. Therefore, inhibition of ROCK might be an attractive therapeutic target in reducing these 
diseases. 
 
Methods: Firstly, the three-dimensional model structure of ROCK2 was determined by using the homology 
modeling method. After the structure was subjected to optimization and energy minimized using CHARMM force 
field with help of Nanoscale Molecular Dynamics (NAMD) [3]. Then, we were docked the specific inhibitor, fasudil 
with the model to verify the homology model. 
 
Results: Homology model of ROCK2-fasudil complex, binding site for good correlation with experimental studies 
and computational studies. Because of this, several inhibitors were docked in a homology model of ROCK2 with 
Autodock 4.2 [4] program. 
 
Conclusions: This study will help to elucidate the molecular mechanism and biological implication underlying the 
selectivity of ROCK2 inhibitors, and to discover new molecular entities that can selectively target ROCK2.  
 
Keywords: Molecular docking, ROCK2, homology model, molecular dynamics 
 
 

 
 
 
Figure 1: The docking analysis of model structure complex with fasudil. 
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Background: During the past few years, the excessive use and maltreatment of commonly used antibiotics have 
caused to emerging resistant bacteria leading to diminish the efficiency of these.1 One of the most common classes 
of antifungal agents, azoles, has been a mainstay of the antifungal agents, for over a decade.2 The hybrid 
compounds containing two or more pharmacophore in one structure are believed that these substances reduce 
the development of resistance and have broader action spectrum. Fluoro substituted quinoline derivates have 
received considerable attention owing to their varied biological importance. A large variety of quinoline derivates 
have been used as antibacterial, antiviral anticancer agents. On the other hand, the substitution at C-7 position of 
the quinoline has a profound effect on biological activity.3  
 
Results: In this study we synthesized new fluoroquinolone derivatives. 
 
Conclusion: This report deals with the synthesis of fluoro quinolones derivates and screening for their antibacterial, 
antioxidant activities and their molecular docking studies. 
 
Keywords: Fluoroquinolone, 1, 2, 4-triazole, piperazine 
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Background: The treatment of infectious diseases remains an important and challenging problem due to a 
combination of factors including emerging infectious diseases and the increasing number of multidrug resistant 
microbial pathogens. In spite of the wide range of antimicrobial drugs with different mechanisms of action used to 
treat microbial infections, either alone or in combination, and the existence many compounds used in different 
phases of clinic trials, microbial infections are becoming a worldwide problem.1 Mannich reactions are very 
important carbon-carbon bond-forming reactions in organic synthesis.2 They provide β -amino carbonyl 
compounds, which are important synthetix intermediates for various pharmaceuticals and natural products.3 
 
Results: In these study the Mannich reactions of 1,2,4-triazole moieties containing fluorophenyl piperazine ring 
were studied and antimicrobial activities were investigated. 
 
Conclusion: The new compounds showed good-moderate activity against some of the test microorganisms. 
 
Keywords: Thiazole, 1, 2, 4-triazole, piperazine, Mannich Base 
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Background: Recently, despite markedly progresses in cancer diagnosis and therapy, cancer still remains the 
second most common cause of death. Metallopharmaceuticals have a potent importance in therapeutic and 
diagnostic medicine. The much-familiar cisplatin, along with its second generation analogue, carboplatin, are still 
among the most widely used chemotherapeutic agents worldwide today for 35 years. The use of these drugs is 
limited because of disadvantages, and side effects.1 These negative factors lead to synthesis of new metal 
complexes can be alternative to cisplatin.2 Recently, NHCs came into the focus as carrier ligands for cytotoxic metal 
complexes because they perfectly fit prerequisites for an efficient drug design and fast optimization. Additionally, 
their high stability and ease of derivatization make them suitable candidates for drug development.3-4 In this study 
sulphonated functionalized Ag-NHC complexes were synthesized and charactesized. The antitumor activity of 
these metal-carbene complexes was tested in cancer cell lines 
 
Methods: N-heterocyclic carbene complexes will be prepared using Schlenk techniques in inert atmosphere. The 
carbene complexes were be prepared by the interaction of carbene precursors and Ag2O (Figure 1).   
 

 
 

Figure 1: Method for synthesis of water soluble silver N-heterocyclic carbene complexes 

Antitumor activity of these complexes was be investigated using MTS assay that is the cytotoxicity test determined 
mitochondrial activity in cells and  based on vitality of metabolism.  
 
Results: In this work was be studied cancer cell lines brain cancer (neuroblastoma, SH-SY5Y) and liver cancer 
(hepatocellular carcinoma HEP3B) and healthy cell lines of human fibroblast cells (L929). MTS measurement is 
quantitative colorimetric method based on metabolic viability was used to measure cytotoxicity in vitro. Each 
experiment was performed quadruplet and results are expressed as the percentage growth inhibition with respect 
to the untreated cells. 
 
Conclusions: It was shown that the cell viability was decreased with Ag-N-heterocyclic carbene complexes 
treatment in both SH-SY5Y and HEP3B cells compared to human fibroblast (L929) cell line, when different 
concentrations applied. It was seen that the Ag-NHC complexes were more effective in SH-SY5Y cell line than 
HEP3B cells in terms of cell viability.  
 
 
Keywords: Antitumor activity, N-Heterocyclic carbene complexes, silver 
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Background: (Aza)Chalcones are very important precursors for many bioactive compounds. They exhibit 
impressive pharmacological activities such anticancer, antioxidant, anti-inflammatory, antimicrobial, antiviral, 
antileshmanial, antimalarial and antihyperglycemic [1,2]. On the other hand, it is known that carbohydrate 
compounds in biological systems have effects on inflammation, immune responses, cell growth, and adhesion.  
Literature survey reveals that when a biodynamic heterocyclic system was combined with another, obtained 
molecule had enhanced activity. In this study, we aimed to synthesize new bioactive compounds occurred by the 
reaction between chalcones and glucose [3].  
 
Methods: First of all, syntheses of 4'-amino substituted azachalcones (1-3) were performed. In continuation of this, 
chalcones were combined with glucose and novel azachalcone N-glucoside compounds (4-6) were obtained. Then, 
hydroxyl groups of N-glucosides were acetylated by acetic anhydride to synthesize tetra-O-acetyl derivatives (7-9). 
At the last part of the study, acetylcholinesterase, tyrosinase and α-glucosidase enzyme inhibitory activities of new 
compounds (4-9) were investigated. 
Results: All newly synthesized compounds exhibited antioxidant enzyme inhibitory activities (against to tyrosinase 
and α-glucosidase) in different ratios. 
Conclusions: We have effectively synthesized different sugar based chalcones and their tetraacetylated derivatives 
in good yields.  This synthesis allows us to obtain enantiomerically pure bioactive N-glycoconjugated azachalcone 
compounds. 
 
Keywords: Azachalcone, N-Glucosides, Glycoconjugated compounds, Biological activity  
 

O

OH

HO

HO

OH

OH

H2O
AcOH, DMSO

reflux

Ac2O, Na2CO3

reflux

7-9
1-3

4-6

O

N
H2N

O

N
N

O

H

OH

HO

HO

OH

O

N
N

O

H

OAc

AcO

AcO

AcO  
 
 
Figure 1: Synthesis of azachalcone N-glucosides and their tetra-O-acetyl derivatives 
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Background: Pyrimidines are one of the basic building blocks of a biological system and play a vital role in many 
biological processes and in synthesis of many drugs. These classes of compounds possess diverse 
chemotherapeutic effects such as anticancer, anti-inflammatory, antiviral, antibacterial antileishmanial, 
antimalarial, antiparasitic, antitumor, antifungal, anti-histamine, analgesic, antitubercular, anti-oxidant and anti-
HIV [1]. On the other hand, it is known that carbohydrate compounds in biological systems have effects on 
inflammation, immune responses, cell growth, and adhesion. Glycoconjugated heterocyclic compounds, a 
heterocyclic and sugar combination, have significant effect in anticancer and antitumor drugs, and behave as a 
good glycosyl donor on the inhibition of enzyme activity [1, 2].  
 
Methods: In this study, we synthesized novel methyl substituted pyrimidine N-glucosides (10-18) and their tetra-
O-acetyl derivatives (19-27) [3] starting from appropriate compounds. First of all, methyl substituted pyrimidines 
were combined with glucose monohydrate in acidic conditions. Then, hydroxyl groups of N-glucosides were 
acetylated by acetic anhydride. In the last part of the study, biological activities of the new compounds were 
investigated. 
 
Results: All newly synthesized compounds exhibited antioxidant properties and showed enzyme inhibitory 
activities against to tyrosinase and α-glucosidase in different ratios. 
 
Conclusions: We have effectively synthesized different sugar based pyrimidines and their tetraacetylated 
derivatives in good yields.  This synthesis allows us to obtain enantiomerically pure N-glycoconjugated pyrimidines 
compounds. 
 
Keywords: Pyrimidine, N-Glucosides, Glycoconjugated compounds, Biological activity  
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Figure 1: Synthesis of pyrimidine N-glucosides and their tetra-O-acetyl derivatives 
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Background: Indole (2,3-Benzopyrrole), an aromatic heterocyclic organic compound, has important bioderivatives 
like tryptophan and serotonin. Indole and its derivatives with electron donating ve electron withdrawing 
substituents 5-Hydroxymethyl indole (Ind-OH), 5-Aminomethyl indole (Ind-NH2), 5-Cyanoindole (Ind-CN), Indole-
5-carboxaldehyde (Ind-CHO) were investigated using computational tools for photoinduced charge transfer 
formation in gas phase and in water. 
 
Methods: Ground and excited state geometry optimizations were performed by density functional theory (DFT) at 

B97XD/6-311++G(d,p) level using Gaussian 09 [1]. Time-dependent density functional theory (TDDFT) was used 
to calculate the electronic transitions of molecules at B3LYP/6-311++G(d,p) level using the ground-state 
geometries. 
 
Results: Total electronic energies, complexation energies, free energy differences, solvation energies, excitation 
wavelengths, and HOMO-LUMO energy gaps of complexes have been analyzed in gas phase and in water. 
Computed (S1: 263 nm) and experimental (in water: 270 nm [2, 3]) absorption spectra of indole are in agreement. 
The most significant red shifts in the spectra for S0-S1 and S1-S0 transitions were observed in electron withdrawing 
indole derivatives (13 nm for Ind-CN, 53 nm for Ind-CHO in absorption spectrum).   
 
Conclusions: Among all studied systems Ind-CHO has the largest shift and forms the most stable intramolecular 
charge transfer complex (Fig 1). 
 
 
Keywords: indole, intramolecular charge transfer, excited state, DFT, TDDFT 
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Figure 1: Structure of Ind-CHO and intramolecular charge transfer between HOMO-2 and LUMO.   
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Background: Cancer is one of the fatal diseases from the past to now. It is estimated that over 12 million people 
are captured to cancer in the world.1 If many cancer types (i.e. prostate, colon, breast, and lung cancer) are 
diagnosed in early phase, chances of survival of patients will be high.2 Thus, the early diagnosis and treatment are 
very crucial. Controlled drug delivery systems are now one of the most popular methods for the treatment of 
cancer-based diseases. 
 
Methods: The synthesis of boron-based initiator (BF2dbmOEtOH) was performed in four steps. Subsequently 
monomers were synthesized via two-step reaction: by reaction of l-2-hydroxy-3-methylpentanoic acid with 2-
bromopropionyl bromide and 2-bromobutyryl bromide, followed by ring closure with the treatment of NaHCO3 in 
DMF to obtain monomers of isobutyl-methyl glycolide (IBMG) and isobutyl-ethyl glycolide (IBEG), respectively. 
Then, desired polymers were obtained by ring opening polymerization in melt in presence of tin(II) 2-
ethylhexanoate. 
 
Results: Characterizations of both initiator and monomer were confirmed by ATR-FTIR and NMR spectroscopy. 
Chemical structure of polymers was also verified with NMR technique while molecular weight and molecular 
weight distribution were evaluated by GPC analyses. The molar mass distributions of the homopolymers were very 
narrow with high conversions. 
 
Conclusions: Novel boron based biodegredable poly(isobuthyl-methyl glycolide) and poly(isobuthyl-ethyl 
glycolide) homopolymers were synthesized with melt polymerization using appropriate initiator and catalyst 
system in different temperatures and in different reaction times. These homopolymers were produced in various 
molecular weights and were characterized by ATR-FTIR, NMR and GPC methods. 
 
Keywords: Biodegradable polymers, theranostics, drug delivery systems 
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Background: Breast cancer is one of the leading causes of mortality among women worldwide.Cell viability assays 
and cytotoxic effect of drugs are important tools in oncological research Doxorubicin (DOX) is an anthracycline 
antibiotic, which a powerful antitumoral drug and one of the most active agents for treatment of breast cancer. 
Caffeic Acid Phenethyl Ester (CAPE) is a major active component in propolis and it has been previously identified 
as a strong antioxidant, anti-inflammatory, antiviral and anticancer molecule. 
The aim of  this study is explore the cytotoxicity effects and cell proliferation of using single drug  and combine of 
Doxorubicin and Caffeic Acid Phenethyl Ester in MDA-MB 231 breast cancer cell line.    
 
Methods: MDA-MB 231 breast cancer cell line was cultured in Dulbecco’s Modified Eagle’s Medium (DMEM) 
containing Fetal Bovine Serum (FBS) 10% (v/v) and penisillin-streptomisin 1% (v/v) and incubated at 37°C in a 
humidified 5% CO2  incubator. MTT assay was used to determined the cytotoxic effect range of dosage DOX ,CAPE 
and combine of DOX+CAPE in MDA-MB 231 breast cancer cells. For cell viability,cells were treatment with IC50  

value for 24 h and 48 h of incubation. 
 
Results: Only Doxorubicin produced an IC50 (concentration resulting in 50% inhibition of control growth) of 30 μM, 
whereas only CAPE resulted in an IC50 of 55μM in the MDA –MB 231cell line. Especially, consentration of combine 
group10µM for Dox.- 15µM for CAPE; according to control group decreased of cell viability in half. DOX+CAPE 
combine therapy is more effected than singly therapy of this drug. DOX and CAPE singly therapy was shown 
decrease in viable cells at  24 h.Treatment with DOX at 48 hours, decreased effect of DOX on the viable cell and 
cells gained resistance against to drug. We found in this study, significant decrease of metabolic activity of the cell 
line with treatment CAPE at 24 h and 48 h.  
  
Conclusions:  This results indicated that cell viability decreased treatment with DOX and CAPE compared to single 
using DOX and CAPE treatment on MDA-MB 231 breast cancer cell. Treatment with CAPE  showed regularly 
decreased viable cells depend on hours but singly Dox treatment at 24 h was more effective than 48 h.  
 
Keywords: Breast cancer , Doxorubicin ,CAPE  
  
 

 
 
Figure 1: Evaluation of anti-proliferatif  effect of DOX (30 μM) ,CAPE (55 μM) and DOX(10µM)+CAPE(15 µM 
)therapy on MDA-MB 231 breast cancer cell line at 24h and 48h. 
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Background: Chromene derivatives are an important class of heterocyclic compounds, widely distributed in natural 
products. Among a variety of chromene derivatives, 2-amino-4H-chromenes are particularly important since they 
are recognized as ‘privileged medicinal scaffolds’. In recent years, functionalized 2-amino-4H-chromenes have 
demonstrated a wide range of biological properties, such as antimicrobial and antifungal,1 antioxidant,2 antitumor 
and anticancer.3 Ethyl 2-amino-6-bromo-4-(1-cyano-2-ethoxy-2-oxoethyl)-4H-chromene-3-carboxylate (HA 14-1, 
Fig. 1) and related compounds are early Bcl-2 antagonists and have been shown to synergize with various 
anticancer therapies of diverse mechanisms of action.  
 

 
 
Fig. 1: HA 14-1 
 
Methods: The general approach for the synthesis of 2-amino-4-(nitroalkyl)-4H-chromene-3-carbonitriles (Fig. 2) is 
via a cascade Michael-cyclization sequence of 2-(E)-2-nitrovinylphenols and malononitrile.4  
 

 
 
Fig. 2: 2-amino-4-(nitroalkyl)-4H-chromene-3-carbonitriles 
 
Results & Conclusions: We have developed a practical route to 2-amino-4-(nitroalkyl)-4H-chromene-3-
carbonitriles using DBU catalyzed Michael addition of nitroalkanes to 2-iminochromenes.  
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Background: Myosins are a large family of molecular motors, which bind to the cytoskeleton protein actin to 
generate mechanical force in the cytoskeleton via ATP hydrolysis. The nucleotide binding sites forming highly 
conserved P-loop, Switch 1 and Switch 2 are located at the subdomains interface and they are critical for catalyzing 
ATP hydrolysis and communicating with actin-binding site and lever arm (1-3). Abnormal myosin-actin interactions 
and abnormal motility lead to many diseases such as neurodegenerative disorders, heart failure and tumor growth 
(4). Understanding the functional mechanism of myosin would enable to generate new strategies to treat these 
diseases. This study investigates allosteric communication mechanisms between ATP and allosteric inhibitor 
binding pocket and lever arm of Myosin II using computationally efficient methods. 
 
Methods: Mixed coarse-grained elastic network model (ENM) using normal mode analysis (5) was employed to 
investigate residues dynamically susceptible to a perturbation in the ATP binding pocket and an allosteric site. All 
vibrational motions were included in our analysis. Moreover, allosteric communication pathways between ATP 
binding sites and allosteric sites, near actin binding region and lever arm, were elucidated by k-shortest pathways 
method. Both methods are based on a graph representation of the 3-D protein crystal structure, where nodes are 
located at center of mass of residues and neighboring nodes within a cutoff distance are linked by edges.     
 
Results: Our ENM calculations suggested that a perturbation on nucleotide molecule resulted into fluctuation 
changes of critical regions, especially P-loop and Switch 1; whereas a perturbation on pseudilin at the allosteric 
site had a dramatic effect on actin binding site as well as T231, N233, N234, S236, S237 and R238, critical for 
allosteric regulation between ATP-binding and allosteric pseudilin-binding sites (2,4). The k=10 shortest pathways 
were calculated for seven different Myosin II crystal structures at various states to enlighten potential residues to 
transmit any allosteric information via tertiary interactions. All shortest paths between ATP and the beginning of 
lever arm (residue T742) passed through conserved G184, R654, C655 and F482, as was reported previously (1). 
Additionally, all of the shortest pathways between ATP and allosteric inhibitor pseudilin binding site residue K265 
used S236, R238, E264, as previously suggested (6).   
 
Conclusions: These results indicate that (i) a variation in local interactions may lead to significant fluctuation 
changes of remote residues that may take role in allosteric regulation of myosin; (ii) ENM and k-shortest pathways 
method agree on same potential residues for allosteric communication; (iii) 3-D contact topology of myosin 
encodes its functional and allosteric mechanisms.      
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Background: Heterocyclic azole compounds exhibit important role in broad variety of physiological cell processes 
by the contribution of their good solubility in water and relatively high thermal stability. For this reason, 
investigators are expected to use oxazole derivatives especially as antibiotic and antiproliferative agent1. Besides, 
isoxazoles are widely used in various heterocyclic compounds synthesis and their antibacterial, antimicrobial, 
anticonvulsant, anthelmintic and cholesterol-lowering properties are well-known2,3. Similar to oxazole and 
isoxazole derivatives, isothiazole ring containing compounds show also biological activity4 and are used in the 
treatment of schizophrenia and for instance it could be found in the structure of ziprasidone and perospirone. In 
the scope of this research, we synthesized newly oxazole, isoxazole and isothiazole derivatives (Figure 1) 
possessing a thiophene (or furan) ring systems which contain a methyl group at their 5-position in order to prevent 
further polymerization reactions and we aimed to compare some experimental properties with theoretical values 
of the target compounds. 
 
Methods: We determined chemical, electronic and spectral properties of our newly synthesized oxazole, isoxazole 
and isothiazole derivatives. The ongoing quantum chemical calculations were accomplished with Gaussian 09W 
(Revision D.01) and GaussView 5.0.8. Hartree-Fock (HF) method [HF/aug-cc-pVDZ], DFT hybrid meta exchange-
correlation functional (M06-2x) method [M06-2x/aug-cc-pVDZ] and Density Functional Theory (DFT) methods 
[B3LYP (Becke, three-parameter, Lee-Yang-Parr) with 6-31G(d,p), aug-cc-pVDZ and cc-pVTZ  basis sets] were 
selected according to the literature examples for these kind of molecules. 
 
Results: Theoretical bond lengths, bond angles, dipole moments, band gaps and polarizabilities were in line with 
their unsubstituted analogs. Furthermore, spectral analyses (FT-IR, UV-vis, 1H-NMR and 13C-NMR) of the target 
molecules were performed with consecutive experimental and theoretical calculations.  
Conclusions: Our present work represents a joint experimental and theoretical studies of newly designed 
thiophene- or furan-based oxazole, isoxazole and isothiazole derivatives. As a consequence, a convenient and 
efficient method was reported in order to synthesize azole derivatives with good to excellent yields. The obtained 
experimental results from this research were compatible with our theoretical data. Further researches will be 
conducted in order to unveil their biological activities. 
 
Keywords: Oxazole · Isoxazole · Isothiazole · Thiophene · Furan 
 
 
 

 
 

 
 
 
 
 
 
 
 
Figure 1: Investigated oxazole (1, 2, 3, 4), isoxazole (5, 6) and isothiazole (7, 8) derivatives. 
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Background: Deubiquitinases (DUB) are involved  in various cellular processes such as inflammation, immunity and 
cellular invasion by viruses Recent studies show that several OTU-like DUBs are differentially expressed by malaria 
parasites. Thus, malarial OTU-like DUBs may be the candidate drug targets. However, the 3D models and specific 
inhibitors of malarial OTU-like DUBs remain undetermined.   
  
Methods: Homology Modeling was done following ligand and water molecules removed from template viral OTU 
using VMD software. Software Prime is used to perform structure prediction. Protein sequences which are wanted 
to be modeled and template protein is entered to the system and blasted. They are realigned by Prime STA. Finally, 
knowledge based models are generated. Generated protein models are confirmed by Ramachandran plot. 
Template and models build on template are aligned.  Alignments’ RMSD values are calculated and evaluated. 
Receptor grids are generated and centered according to conserved amino acids.  Conserved residues are included 
to active site definition to perform docking with viral OTU inhibitors  
  
Results: OTU-like DUBs of malarial parasites (Plasmodium falciparum, Plasmodium vivax, Plasmodium yoelii) are 
modeled by taking into consideration the conserved residues. Viral OTU inhibitors are docked to the models and 
lowest binding energies are investigated. Putative inhibitors of malarial OTU-like DUBs are discovered.  
  
Conclusions: We investigated 3D structure and the inhibitors of malarial OTU-like DUBs using in silico approaches. 
Alignment between template and models, homology modeling, receptor grid generation and docking studies were 
accomplished. We have found the putative inhibitors of malarial OTU-like DUBs. Thus, inhibition of malarial OTU-
like DUB activity using these novel inhibitors may be the key aspect in therapies for malaria   
Keywords: OTU-like DUBs, alignment, modeling, docking, RMSD 
 

 
Figure 1: Conserved residues used for docking. 
 

 
Figure 2: CCHFV.Template OTU protein (3PRP Chain:A) 



 

 
Figure 3: Plasmodium Falciparum Secondary structure of Plasmodium Falciparum , Grid box for Plasmodium 
Falciparum, alignment of Plasmodium Falciparum and template protein, ligands and 3D structure of Plasmodium 
Falciparum 
 
 

 
Figure 4: Plasmodium Vivax.Secondary structure of Plasmodium Vivax, Grid box for Plasmodium Vivax, alignment 
of Plasmodium Vivax and template protein, ligands and 3D structure of Plasmodium Vivax 
 

 
Figure 5: Plasmodium Yoelii. Secondary structure of Plasmodium Yoelii , Grid box for Plasmodium Yoelii, alignment 
of Plasmodium Yoelli and template protein, ligands and 3D structure of Plasmodium Yoelii    
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Background: Aethionema R.Br. (Brassicaceae) is a taxonomically complex genus. This genus has its center in Turkey 

and outside Anatolia the number declined very rapidly [1]. The Turkish flora contains of about 41 Aethionema 

species, of which 20 species are endemic to Turkey [2,3]. There are limited studies on this species. The purpose of 

this study was to determine the volatile compounds of Aethionema diastrophis.  

 

Methods: Aethionema diastrophis were collected from Artvin, Turkey and identified by Prof. Dr. Ufuk Özgen. Solid 

phase microextraction (SPME) was used to analyze the volatile compounds in Aethionema diastrophis.  

 

Results: Twelve compounds, constituting 95.78% of the oil composition of Aethionema diastrophis were 

characterized using GC-FID/MS. The most abundant chemicals identified were aldehydes, and monoterpene 

hydrocarbons. Common components of Aethionema diastrophis identified were camphene, α-humulene, 

viridiflorene. 

 

Conclusions: Aethionema diastrophis is a rich plant in terms of volatile components. 
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Background: Centaurea is one of the largest genus terms endemism in Turkey with 112 endemics among 181 total 

species, 18 endemics among 32 subspecies, and 16 of the 28 varieties1. In this study, C. carduiformis was explored 

in point of phenolic compounds and antioxidant capacity.  

 

Methods: The phenolic compounds were determined by RP-HPLC. DPPH, FRAP and total phenolic content methods 

were used to detect antioxidant capacity.  

 

Results: Phenolic compounds were detected p-hydroxy benzoic acid, chlorogenic acid, caffeic acid and benzoic 

acid. The IC50 value for DPPH assay has been found as 0,7165 ± 0,0025 (mg/mL), FRAP value is 267 ± 6,506 (μM 

Trolox/g sample), and total phenolic content value is 8,10 ± 0,200 mg gallic acid per gram sample for the aerial 

parts of the plant. 

 

Conclusions: The Centaurea carduiformis was evaluated prominent natural resource for health care because of 

elevated phenolic compounds, and considerable antioxidant capacity. 
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Background: Chalcones are among the most widely occurring natural compounds with biological activities [1]. In 
addition, Gypsophila saponins have been found to posess various biological activities such as antimicrobial and 
antioxidant activities [2]. Natural products and their homologues are the most challenging class of compounds for 
the total synthesis, due to their structural diversity and complexity as well as the interesting biological activity [3]. 
 
Methods: The starting material gypsogenin can be obtained from G. arrostii roots extract [4]. Then Compound 1 
was synthesized from gypsogenin aglycone. Nevertheless, two dimers of orto-, meta-, para- methoxy substituted 
chalcones (2-6) were synthesized stereoselectively and investigated based on the spectral characterization. We 
synthesized new gypsogenin-chalcone hybrid compounds in this study. Compound 1 was combined with chalcone 
derivatives (2-6). The progress of the reactions was followed by DCC/DMAP in DCM. 
 
Results: Up to now, in our continuous research, we synthesized new gypsogenin-chalcone compounds (2-6). The 
synthesized compounds were established by IR, UV, 1H NMR, 13C NMR, and LCMS analyses.   
 
Conclusions: Biologically activities of new compounds will be examined.  
 
Keywords: Gypsogenin, Chalcone, Hybrid compounds, Total Synthesis 
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Figure 1: Synthesis scheme of gypsogenin-chalcone hybrid compounds 
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Background: Monoamine oxidase A and B (MAO-A, MAO-B) are the flavoenzymes catalyzing the oxidation of 
important neurotransmitter amines dopamine, serotonin, adrenaline and noradrenaline. Therefore, their 
inhibitors are used in the treatment of neurodegenerative diseases such as depressian, Parkinson, Alzeimer. 
However, despite overwhelming efforts in the literature, amine oxidation mechanism of this pharmacologically 
important enzymes has been controversial. Recently, polar nucleophilic (proton transfer) and hydride transfer 
mechanisms in which the direction of electron transfer is opposing each other have been proposed1,2. The aim of 
this study is to understand whether the MAO catalysis involving αC-H cleavage of the substrate occur via the proton 
transfer or hydride mechanism by means of quantum chemical natural bond orbital (NBO) calculations. For this 
purpose, the oxidation mechanism of serotonin by MAO-A was investigated for the first time by DFT computations.     
 
Methods: We employed ONIOM (M06-2X/6-31+G(d,p):PM6) calculations on the large active site model of MAO-
A. The catalytic reaction with serotonin have been modelled by optimizing and characterizing the reactant 
complex, transition state and product complex structures via IRC calculations. NBO second order perturbation 
theory analysis was applied to the transtion state structures to gain insight into the nature of the mechanism. 
Results: High level HF and DFT methods could not optimize the transition state (TS) structure and the proposed 
flavin-C4a adduct of the proton transfer mechanism. Instead, the optimized stationary points along the potential 
energy surface reveal the direct hydride transfer mechanism. NBO donor-acceptor interactions of TS structures 
were investigated in detail. The donor-acceptor stabilization energies which will lead stabilization for the hydride 
transfer pathway give rise to about 700 kcal/mol in total. Interestingly, we observed that, there are also stabilizing 
donor-acceptor interactions in the opposite direction which will lead to the proton transfer pathway, albeit in 
smaller extent (about 150 kcal/mol). 
 
Conclusions: We propose an interesting mechanism for MAO-A serotonin oxidation which exhibits a hybrid of the 
hydride and proton transfer. In the course of redox reaction between the serotonin and the FAD, the electrons 
that are transferred from substrate to flavin migrate via the hydride pathway predominantly. However, some of 
the electrons are transferred via the proton transfer pathway, which will explain the experimental data on 
structure-activity relationships of p-substituted benzylamines with MAO-A. This study provides interesting new 
insights into the molecular details of MAO mechanism which can be quite usefull in rational design of highly potent 
inhibitors of MAO.  
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Background: Owing to the central role of DNA in replication and transcription, it has been a major target for 
antibiotic, anticancer, and antiviral drugs. The effects of DNA-binding drugs are known for various diseases such 
as cancer, malaria, AIDS, and other bacterial infections.1 Cationic porphyrins are considered as functional 
compounds that strongly bind to DNA and photodynamically modify the target site of a DNA molecule by a 
mechanism similar to that of anti-cancer drugs.2 On the other hand, despite spectrophotometric studies on 
phtalocyanines (Pc) - having similar structure with porphyrins - are abundant3, studies involving molecular 
modelling techniques have not yet been recorded in the literature to our knowledge. With this study, it’s aimed to 
fill this gap, to investigate the interactions between DNA and Pc derivatives possessing varying metals (Zn, Ni and 
Cu) and to direct future experimental studies.   
 
Methods: For this purpose, quarternized Zn Pc (q-ZnPc) structure was optimized by quantum mechanical 
DFT/wB97x/6-31 G (d,p) calculations and docked into a B-form DNA segment (2DND) employing Autodock Vina 
software. The same procedure was carried on for Ni and Cu derivatives as well as core Pc structure in order to 
make comparisons. 
 
Results: It’s been observed that each q-MPc derivative (M=Zn, Ni and Cu) binds to DNA very strongly with the same 
binding energy (ΔG= -11.3 kcal/mol, Kb = 19x107). Binding mode of each q-MPc derivative is almost identical. They 
interchalate DNA by possessing attractive interactions between phospate groups of DNA and pharmacophore 
regions of the q-MPc’s, namely the metal center, π-electrons of isoindole rings and quaternary amine groups. 
Although changing the metal has no significant effect on binding, quaternary amine  substituents have  huge effect 
on binding (increase Kb  4.5 fold), comparing to the core MPc. 
 
Conclusion: q-MPc derivatives are promising anti-tumor lead compounds since they tightly bind to DNA with 
considerably high Kb values. Cationic substituents and presence of metal have both positive effects on DNA binding 
which is crucial for designing DNA-active drugs. 
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Figure 1: q-NiPc docked to 2DND DNA Segment. 
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Background: Due to the antimicrobial resistance by major pathogens, the compounds possess antimicrobial 
activity still are of special interests to develop new potential bioactive compounds1-3. Some pyrrolidine and 
aminocarbothiol derivatives are known to have major interest because of their potential biological and 
pharmacological activity such as antitimural1 antimicrobial 1,2, insecticidal3 and also a good ligand to the metal 
species 4. 
 
Methods: As part of our continuing research programme4 some novel bicyclic aminocarbothiol pyrroldıone were 
prepared from corresponding pyrrolidines and their further reaction. The antibacterial activity were carried out 
by broth macrodilution procedure5  to determine the MIC values. 
 
Results: Herein, in order to develop our research on active ingredients with more potent high antimicrobial activity, 
two Gram positive bacteria Staphylococcus aureus (ATCC 25925), Bacillus subtilis (ATCC 6633) and three Gram 
negative bacteria Escherichia coli (ATCC 25923), Acinetobacter baumannii (ATCC 02026), Aeromonas hydrophila 
(ATCC 95080) were chosen to screen in the range of 125- 250 μg/ml MIC values. 
 
Conclusions: The tested novel compounds showed moderate activity and more potent against Acinetobacter 
baumannii (ATCC 02026) compared to the others. This results show that further potent bioactive derivatives can 
be made and is under investigation. 
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Background: Thiohydantoins, 2-thiohydantoins and their some derivatives are known to show a range of biological 
activity such as, antiviral, anticonvulsant, antimicrobial, anti-inflammatory, antitumour, antiandrogenic properties 
[1]. Due to these valuable biological and pharmaceutical properties of thiohydantoin and their derivatives are 
attractive to study to investigate more potent derivatives. 
 
Methods: Continuation our ongoing research work [2,3] novel functionalised thiohydantoin pyrrolidine derivatives 
were synthesized from corresponding aminocarbothiol pyrrolidines via cyclization reaction in the presence of a 
base.  
 
Results: The characterization and structural determination of novel bioactive thioydantoin derivatives were made 
by NMR techniques, IR, MS, microanalysis and a single crystal X-Ray structure. Antituberculosis activity of prepared 
compounds were tested against M. tuberculosis H37Rv strain using Microplate Alamar Blue assay according to 
literature method [4] Isoniazid and ethambutol were used as standard reference drugs. 
 
Conclusions: The antimycobacterial activity of the synthesized novel compounds against M. tuberculosis H37Rv 
strain showed moderate activity, in the range of 62.5-125 µg/mL, when compared to isoniazid and ethambutol as 
known reference drugs. Further work to get more potent derivatives is under investigation. 
 

Keywords: Thiohydantoin, pyrrolidines, antituberculosis activity  
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Background: Synthetic and natural polymers have been extensively used in every field of medicine during last 

decades. In this study, polyvinyl alcohol (PVA) and gelatin based cryogels were prepared by crosslinking chemically 

or physically for tissue engineering applications.  

 

Methods: Different PVA/Gelatin ratios (100:0, 90:10, 70:30, 50:50) and crosslinking methods have been used to 

prepare cryogels; chemical and physical structure of the prepared matrices were analysed by FTIR and SEM; 

swelling and degradation profiles were followed.  

Chemical and physical crosslinking was obtained by using glutaraldehyde as crosslinker and by applying freeze 

thawing cycle, respectively. Biocompatibility of the cryogels were investigated by MTT assay. SEM was used to 

demonstrate the cell morphology on the scaffolds.  

 

Results: Gelatin concentration and crosslinking method had significant effect on the pore size, swelling ratio and 

degradation profiles of the cryogels. Biocompatibility of the scaffolds was affected by the crosslinking method. 

 

Conclusions: The MTT assay findings prove that physically crosslinked PVA/Gelatin scaffolds are more 

biocompatible and enhance more the adhesion and proliferation of mouse embryonic fibroblast cells (MEF) than 

chemically crosslinked PVA/Gelatin scaffolds. The overall results demonstrated that, the PVA/Gelatin cyrogels as a 

suitable biomaterial for tissue engineering applications and crosslinking methods affect the architecture and 

characteristic properties of the cryogels. 
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Background: Alpha Lipoic acid (LA) increases  glutathione levels through its  high reactivity to free radicals that 

facilitates vitamins C and E regeneration (1,2). Valproic acid (VPA) is an antiepileptic drug that has some adverse 

effects on tissues as it impairs the oxidant-antioxidant balance (2). The aim of this study was to investigate the 

putative protective role of LA on rat liver in VPA toxicity.  

 

Method: Rats were randomly divided into four groups as follows: Olive oil given control group (1ml, gavage); LA 

given group (50 mg/kg/day, gavage);  VPA given group (500mg/kg/day, ip) and VPA+LA given group (in same doses). 

LA was given 1 h prior VPA administration. 16 days after VPA injection, rats were decapitated and liver samples 

were taken and homogenized. For biochemical analysis, glutathione (GSH) (4), malondialdehyde (MDA) (5) levels, 

superoxide dismutase (SOD) (6), catalase (CAT) (7) and tissue factor (TF) (8) activities were determined in 10% 

(w/v) liver homogenates.  

 

Results: Liver MDA, GSH levels increased and SOD, CAT activities decreased significantly in the VPA group when 

compared with control group. The increase in TF activity was not significant. In the VPA group, LA administration  

caused significant increases in GSH levels, SOD and TF activities; significant decreases in MDA levels and CAT 

activities. 

 

Conclusion: Based on these results we suggest that LA might prevent VPA induced oxidative stress in liver.   

Key words: Liver, valproic acid, alpha lipoic acid, antioxidant-oxidant parameters 
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Cancer, especially the most dangerous types such as breast and colon cancers, is the leading cause of death in the 
21st century. Many studies, therefore, have centered on finding the most effective drugs in order to prevent or 
cure this worldwide illness 1,2.  
Compounds were prepared under argon gas atmosphere using Schlenk line technique. All synthesized compounds 
were characterised by various spectroscopic and analytical methods. Their in vitro cytotoxicity activities were 
investigated against human colon cancer (DLD-1) cell line by MTT assay method for a period of 72 h. The confocal 
images of DLD-1 cells were taken with on Olympus FV1000 Confocal Microscope with a UPLAPO 20x objective (NA 
0.7). Also, we took IncuCyte images for each hour after putting drug to cells. 
 
Keywords: N-heterocyclic carbene, colon cancer, cytotoxic activity, confocal and IncuCyte images. 
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Figure 1: Synthesis of benzimidazolium salts and their PEPPSI Pd-NHC complexes.  
 
The benzimidazolium salts showed increased potency to inhibit cancer cell growth compared to Pyridine Enhanced 
Precatalyst Preparation Stabilization and Initiation (PEPPSI) Pd-NHC complexes against DLD-1 cancer cells.  
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Frequently used platinum based drugs for the treatment of cancer have disadvantages and side effects such as 
ototoxicity, neurotoxicity, nephrotoxicity and myelosuppression1. Therefore, novel metal complexes with 
improved qualities would be attractive candidates as alternative anticancer therapeutics.  
We prepared new compounds under argon gas atmosphere using Schlenk line technique. All synthesized 
compounds were characterized by different spectroscopic and analytical methods including 1H NMR, 13C NMR, 
HRMS, FT-IR and elemental analysis. As a target of this study, it was determined whether these compounds affects 
proliferation and cell death of noncancerous human embryonic kidney cells (HEK 293T) using MTT assay methods2. 
IncuCyte images of belongs to these cells were nearly taken for each hour after putting drug to cells. 
 
Keywords: Organic and inorganic compounds, cytotoxic activity, HEK 293T cells and IncuCyte images. 
 
In this study, cisplatin and busulfan were used as positive control drugs to compare with our novel compounds. 
Synthesized organic compounds exhibited more cytotoxic activity than inorganic compounds. Especially, some 
salts showed very similar activity to cisplatin. However, tested inorganic compounds did not have any toxic activity 
against normal human embryonic kidney cells.  
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In this study, prediction of quantitative bioactivity (Ki) and identification of pharmacophore group of the 
phenylpyrazole glutamic acid piperazine derivative compounds [1] that acted as platelet coagulation inhibitors and 
bind reversible to the P2Y12 receptor found in human blood plasma was carried out by using a electron 
conformational-genetic algorithm (EC-GA) method [2] as a hybrid 4D-QSAR approach. Quantum chemical 
calculations were made by using the HF 3-21 G* method  (vacuum medium), the Electron Conformational Matrices 
of Congruity  (ECMC) were prepared by means of the charge, bond order, the cartesian coordinates conformational 
analysis information for all conformers of compounds in the series. ECMC’s were compared within a certain 
tolerance values by using the program EMRE and responsible pharmacophore group for phenylpyrazole glutamic 
acid piperazine derivative compound series was found. For selecting of sub-parameter which had the most effect 
on activity in serial and calculation of theoretical activity values non-linear least square method and genetic 
algorithm which was taken part in EMRE program was used. It is obvious that to establish a good statistical model 
requires an available data set to be divided into training and test sets. To verify the validity of the set models, 
regression and concordance correlation coefficents (CCC), and internal/external cross-validation will be fulfilled.To 
estimate the individual influence of the each molecular descriptors on whole biological activity, the E statistical 
technique will be applied to the derived EC-GA model. 
 
Keywords: QSAR, Glutamic acid, EC-GA, Pharmacophore, P2Y12 

 

 
 
Figure 1: Basic skeleton structure of phenylpyrazole glutamic acid piperazine compounds 
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Background: We explained the crystal structure of 4-[5-(4-fluorophenyl)-3-(4-hydroxyphenyl)-4,5-dihydropyrazol-
1-yl]benzenesulfonamide, C21H18FN3O3S, monoclinic, P 21 (no. 4), a=11.6665(3) Å,b=5.7483(2) Å, c=14.7695(4) 
Å, _=90°, _=103.841(1)°, =90°, V =961.72(5) Å3, Z =2, Rgt(F)=0.0340, wRref(F2)=0.0852, T =296(2) K. 
 
Methods:  30 ml of ethanolic solution of (E)-3-(4-_orophenyl)-1-(4-hydroxyphenyl) prop-2-en-1-one (1.00 mmol) 
and 4-hydrazinobenzenesulfonamide hydrochloride (1.10 mmol) in presence of catalytic amount of glacial acetic 
acide was refluxed for 11 h. The contents of reaction was monitored by TLC. The mixture was stirred at room 
temperature for 12 h. The solvent was removed under vacuum pump. The solid obtained was crystallized from 
methanol-ether [1]. 
Data collection and handling: Crystal: Colourless, plate; size 0.130x0.170x0.600 mm; Wavelength: Mo Ka radiation 
(0.71073 Å); μ: 2.06 cm-1; Difractometer, scan mode: Rigaku R-AXIS RAPID-S, dtprofit.ref;  2 θmax: 56.74° ; 
N(hkl)measured, N(hkl)unique: 23624, 4741; N(param)refined: 262; Programs: CrystalClear, SHELX, ORTEP-
3,PLATON . 
 
Results: Carbon-bound H-atoms were positioned geometrically (C—H=0.93–0.98 Å) and were included in the 
refinement in the riding model approximation, with Uiso(H)=1.2 Ueq(C). The H atoms bonded to N3 and the 
hydroxyl H atom bonded to O1 were located in a difference Fourier map and treated as riding atoms with 
Uiso(H)=1.2 Ueq(N) for the NH2 group and Uiso(H)=1.5 Ueq(O) for the hydroxyl group. The absolute structure was 
determined from 1726 Friedel pairs. The Flack parameter refnes to a value of 0.04(2) . 
 
Conclusions: Medicinally important pyrazoline derivatives are 1,3,5-trisubstituted pyrazolines. There are several 
studies reporting their bioactivities such as antimicrobial, antiinflammatory [1], blood glucose lowering activity or 
antidiabetic, selectivite COX-2 inhibition , dipeptidyl peptidase-IV (DP—IV) inhibition activities. The pyrazole ring 
(N1/N2/C7– C9) exhibits an envelope conformation [the puckering parameters  are Q(2)=0.150(3) Å and 
'(2)=76.5(9)°], with the methine C9 atom being the flap atom. The central pyrole ring makes dihedral angles of 
8.33(12), 87.06(13) and 7.27(12)°, respectively, 
with the hydroxy- and fluoro-benzene rings (C1–C6 and C10–C15) and the benzenesulfonamide ring (C16–C21). 
The bond lengths and bond angles in the title compound 
are normal and are almost similar to those reported earlier for the related structures.  
 
Keywords: benzenesulfonamide,pyrazolines, crystal structure 
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Background: Cancer is the second cause of death in the world after the cardiovascular system diseases (Mahapatra 
et al., 2015). Surgery, radiation and chemoteraphy are used for the treatment of cancer. The most important one 
is chemoteraphy in terms of Medicinal Chemistry. Drugs used for the treatment of cancer have some problems 
such as various side effects, gained resistance and low selectivity. So, there is a necessity for the drugs whose 
toxicity are low and selectivity are high. Chalcones are 1,3-diaryl-2-propene-1-ones. Depending on the substitution 
in the aryl link, they have a wide range of biological activities. Antiinflamatuar, antimicrobial, antifungal, 
antioxidant, cytotoxic, antitumor, anticancer, chemopreventive effects of chalcone are reported (Singh P , 2014).  
Benzoxazolones are known with several bioactivities such as anti-HIV (Deng et al., 2006), anticancer (Ivanova et 
al., 2007), analgesic activites (Unlu et al., 2003) antiinflamatuar, antimicrobial activities (Koksal et al., 2008).  Since 
there is limited number of studies reporting the anticancer activities of benzoxazolone derived compounds, the 
aim of the present study is to synthesize new chalcone compounds of which the cytotoxic activities will be 
evaluated in close future. For now, it was planned to synthesize and report the 1H-NMR results of the compounds 
having the chemical structure of 6-(3-aryl-2-propenoyl)-2(3H)-benzoxazolone. 
 
Methods:  We synthesized 1,3-diaryl-2-propene-1-one by Claisen-Schmidt Concendation in basic condition. To 
mixture of 6-acetyl-2(3H)-benzoxazolone and suitable aromatic benzaldehyde in 1:1 mol ratios in ethanol (5ml), 
aqueous solution of KOH ( 10%, 5ml) was added. Reaction content was stirred at room temperature for 24 hours. 
Reactions were followed by TLC. When the reaction finished, the content of the reaction flask was poured on ice-
water and neutralized by HCl (%98). The solid precipitaced was filtered and washed with cold water. The crude 
compounds were purified by ethanol crystalization. The chemical structure of the compounds were confirmed by 
1H-NMR spectra. Synthetic pathway was summarized in scheme 1. 
Scheme 1: Synthetic pathway of seven compounds of 6-(3-aryl-2-propenoyl)-2(3H)-benzoxazolone derivaties.  
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Results: The seven compounds designed were successfully synthesized and their chemical structures were 
confirmed by 1H-NMR spectra.  
 
Conclusions: Within the scope of the study all of seven compounds were reported for the first time. 
 
Keywords: 2(3H)-benzoxazolone, chalcone, cytotoxicity, 1H-NMR spectra. 
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Introduction: Candida albicans is the major pathogen identified in systemic candidiasis1. C. krusei is multidrug 
resistant and less susceptible to fluconazole2. Azole antifungals are known to inhibit fungal lanosterol 14 α-
demethylase (CYP51) through coordination with heme iron via their azole N in the catalytic domain, however 
several non-azole inhibitors have so far been introduced3. Herein we provide mechanist insights into inhibition of 
fungal CYP51 by some 3(2H)-pyridazinone derivatives previously reported to have moderate antifungal activities4 
(Table) and show the importance coordination with heme iron in the catalytic domain of fungal CYPs through 
molecular modeling.  

 

Table. MICa values (µg/mL) of 5b-e against C. albicans and C. krusei 

Methods: Crystal structure of 
C. glabrata CYP51 (PDB ID: 
5JLC5) was downloaded from 
Protein Data Bank 
(www.rcsb.org)6 and prepared 
using Protein Preparation 
Wizard7 of Maestro (v10.4, 

Schrödinger, LLC, New York, NY, 2014). Molecular docking was performed on Glide using standard 
precision8.  

 

Results: Glide predicted a good fit for 5b-e in the lipophilic active gorge of CGCYP51 making various hydrophobic 
interactions, similarities to the co-crystallized itraconazole (Figure). Glide scores of 5b-e were relatively high, 
higher than fluconazole, but still lower than itraconazole possibly due to lacking an azole group to coordinate with 
the iron of heme group. 

 

Discussion: 3(2H)-pyridazinone derivatives probably show their antifungal activities via fungal CYP51 inhibition. 
5b-e almost fully occupy the active site gorge, like itraconazole, but without coordinating with heme iron, which, 

otherwise may have resulted in lower MIC values. 

Key words: 3(2H)-pyridazinones, antifungal, CYP51, molecular docking 

      

 

 

Comp. R C. albicans C. krusei 

5b 4-Br 8 8 
5c 2-Cl 8 8 
5d 4-Cl 8 8 
5e 4-F 8 8 

Fluconazole 0.06 32 
a Minimum inhibitor concentration (µg/mL) 

Figure: Binding modes of  5b (yellow) and 

itraconazole (green) in CGCYP51 catalytic 

domain 
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Background: N-Acyl homoserine lactones (AHLs) are produced by Gram negative bacteria for quorum sensing, 
through which bacteria can regulate their virulence genes collectively and therefore reduce immune response 
and facilitate infection [1]. AHLs were demonstrated to be potential biomarkers.  If AHL molecules can be 
detected before bacteria create pathogenesis, precautions can be taken for Gram-negative bacteria related 
diseases [2]. Therefore, it is suggested that one of the best methods for AHL detection is to develop AHL 
biosensors. Recently, electrochemical sensors are pointed out due to their fast, highly sensitive and useful 
properties. The electrochemical method is based on detection of analytes via redox active complex. 
Metallophthalocyanines (MPc) are widely used in electrochemical sensors due to their unique optic, catalytic and 
structural properties [3]. Therefore, we designed an electrochemical AHL sensor based on a MPc modified 
electrode. TEMPO-ZnPc modified electrode is used for AHL detection.  
 
Methods: Firstly, Glassy carbon electrodes were modified with TEMPO-ZnPc using cast film formation technique. 
GCE/TEMPO-ZnPc was used as the working electrode, Ag/AgCl and Pt wire were used as the reference and 
counter electrodes respectively.  AHL molecules were diluated and used for sensor test. Sensor test was made in 
H2O/LiClO4 electrolyte system and milk. Cyclic voltammetry (CV), Square wave voltammetry (SWV), 
chronoamperometry (CA) and electrochemical impedance spectroscopy (EIS) responses of GCE/TEMPO-ZnPc 
electrode were recorded during titration of the electrolyte with AHL molecules in order to determine sensing 
activity of the modified electrode.  Results: GCE/TEMPO-ZnPc electrode gives a sharp oxidation peak at 0,73 V, 
which is assigned to the oxidation of radical tempo substituents. Addition of a small portion of AHL to the 
electrolyte causes a sharp decrease in the peak current of the redox process of GCE/TEMPO-ZnPc electrode with 
potential shift. Peak currents linearly change between 2,32x10-6 and 39,9x10-6 mol dm-3 AHL concantrations 
(Fig. 1). This study demonstrates a highly sensitive electrochemical detection of 3-oxo-C12 HSL from AHL 
molecules by utilizing TEMPO-ZnPc modified electrode. 
 
Conclusions: The method was successfully used for AHL measurement in water and milk. TEMPO-ZnPc based 
electrochemical AHL sensor that first AHL detection study without the use of enzyme or antibody. We believe 
that TEMPO-ZnPc based electrochemical sensor is an improved detection method for Gram negative bacterial 
AHLs and important tool with potential applications for clinical diagnosis or food analysis.  
 
 
Keywords: Electrochemistry; Quorum sensing; AHL sensor; TEMPO-ZnPc 
 



 
Figure 1: SWV measurement of GCE/TEMPO-ZnPc modified electrode with 3-oxo-C12 HSL in water.  
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Background:  Sulfonamides constitute an important class of antimicrobial agents in the world owing to their low 
cost, low toxicity and excellent activity against bacterial diseases [1]. Sulfonamides are the first synthetic 
antibiotics [2]. Antibiotics, which are agents that either kill or inhibit the growth of a microorganism, are widely 
used to treat diseases and have been continuously discharged into the environment over the last few decades. 
Thus, several classes of antibiotics, such as macrolides, aminoglycosides and sulfonamides, have been detected 
worldwide in soils, ground waters, and surface water [3].  
 
Methods: In this study, the structures of 20 sulfonamide compounds were investigated theoretically. 
Conformational analyses and geometry optimizations of all the structures were performed to determine the most 
stable structures. All quantum chemical calculations were performed with Density Functional Theory (DFT) 
method. The DFT calculations were carried out as implemented in GAUSSIAN 09W, using the exchange-
correlation functional B3LYP, which combines HF and Becke exchange terms with the Lee–Yang–Parr correlation 
functional, in combination with the 6-31G* basis set. 

Results: Based on the quantum mechanical calculations, frontier orbitals, energetic parameters, Mullikan atomic 
charges and electron densities of the molecules were calculated. These results were used to calculate the DFT 
reactivity descriptors of molecules such as chemical hardness, chemical potential, electrophilicity index for all 
molecules. 
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Background: The dysfunction of Na+/H+ antiporters are related to several diseases such as hypertension, epilepsy, 
postischemic myocardial arrhythmia, gastric and kidney disease, diarrhea, and glaucoma. Relationship of NHE 
with disease makes the mechanism and structure of NHE important for drug formulations. For example, 
overactivation of the NHE1 antiporter in heart muscle cells during open-heart surgery in humans has harmful 
consequences, which are reduced by the use of drugs inhibiting the antiporter1.The fungal NHX1 and NHA1 are 
the oldest members of the NHE gene family and it makes them an appropriate model to study molecular structure 
of these antiporters to understand NHE gene family. 

Methods: Site directed mutagenesis of NHA1 : Primers for site directed mutagenesis were listed at Table 2.1. 
Primers were designed with high annealing temperatures. Mutated versions of NHA1 were generated by PCR. In 
all cases Nha1-GFP was used as the template, and amplified fragments were verified by DNA sequencing.  To 
introduce codons at positions G372S (ggt →agc), D266H (gat→ cat), D267A (gac→ gcc), D266H/D267A (gat→ cat, 
gac→ gcc), D266N/D267N (gat→ aat, gac→ aac), N176 (aat→gat), D177N (gat→aat), site directed mutagenesis 
PCR was performed. PCR mixture and PCR program are shown in Table 2.2 and 2.3. The PCR product was digested 
with 0.25 μL DpnI (20 U/μl, New England Biolabs). DpnI only cleaved at methylated sites, so it digested the 
template plasmid but not the PCR product. It was incubated at 37 °C for 2 hours. DpnI-digested product was 
transformed into Escherichia coli DH5α. 

Results: The Nha1p (985 amino acids long) is a typical hydrophobic membrane protein with a short hydrophilic 
N-terminus (12 amino acids), 12 transmembrane segments with short connecting loops, and an extremely long 
hydrophilic C-terminus2. Systematic genomic sequencing of other species revealed highly conserved homologous 
ORFs in all of them3. S. cerevisiae (NHA1), Zygosaccharomyces rouxii (SOD2 and SOD22), Candida albicans (CNH1) 
and Chaetomium thermophilum (hypothetical and putative protein) were compared to find conserved 
aminoacids. Z.rouxii has SOD2 and SOD22 that encodes Na+/H+ antiporter and Candida albicans encodes CNH1 
which functions as Na+/H+ antiporter. Specific single site mutations [G372S, D266H, D267A, D266H/D267A, 
D266N/D267N, N176, D177N] on Nha1 are applied to understand the influence of these mutations on pH. 

 

Conclusions: Asp266 and Asp267 are important aminoacids in proton translocation activity of the Na+/H+ 
exchanger (Dibrov et al., 2000) and proper function of sod2 (Mager et al., 2013). Asp266, Asp267, Gly372, Asn176, 
Asp177 were chosen for site-directed mutagenesis thus these sequences are highly conserved in S. cerevisiae 
(NHA1), Zygosaccharomyces rouxii (SOD2 and SOD22), Candida albicans (CNH1) and Chaetomium thermophilum 
(hypothetical and putative protein). 

 
Keywords: sodium/hydrogen antiporter, site-directed mutagenesis   



Table 2.1 : List of site directed mutagenesis primers. 

 

Primer Name  Primer sequence 5'→3' Tm (°C) 

G372S ggt →agc gtgggccattttggtcctattagcgtaggtgcaatttttgccgct 70 

D266H gat→ cat 
gttcggctccattttgggtgtgcatgacctattggtatcatttgcagc
cg 

72 

D267A gac→ gcc 
gttcggctccattttgggtgtggatgccctattggtatcatttgcagc
cg 

73 

D266H/D267A 
gat→ cat 
gac→ gcc 

gttcggctccattttgggtgtgcatgccctattggtatcatttgcagc
cg 

73 

D266N/D267N 
gat→ aat 
gac→ aac 

gttcggctccattttgggtgtgaataacctattggtatcatttgcagc
cg 

70 

N176D aat→ gat ctgtctgcagagtcaggctgcgatgatggtatggcctttcctttttta 71 

D177N gat→ aat ctgtctgcagagtcaggctgcaataatggtatggcctttcctttttta 69 
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Background:  Cyclotriphosphazenes, having a variety of applications in science and technology, are an important 
class of inorganic ring system. Chemical and physical properties of cyclotriphosphazenes change with the 
substituted side groups. So, it is possible to design materials with special properties such as anticancer agents1,3, 
fluorescencesensor2. Conjugated fluorens have potential to detect metal ions in biological and environmental 
media. First series of open chain and full-substituted fluorenylidene bridged cyclotriphosphazene derivatives (1-
7) were synthesized, characterized by nucleophilic reactions, and investigated their DNA binding properties.   
  
Methods: Interactions between pUC18 plasmid DNA and fluorenylidene bridged cyclophosphazene compounds 
(1-7) have been examined with agarose gel electrophoresis technique. DNA binding properties of the compounds 
can also be examined using the restriction enzymes and observed the cleaved DNA forms on the electrophoresis 
gel. In order to assess the affinity of the compounds towards (GG),  (AA) and (GA)  regions of the DNA the following 
restriction enzymes BamHI, HindIII and EcoRI have been used.   
 
Results: The compounds 1, 4 and 6 have resulted in the cleavage of the plasmid DNA hence converting the 
plasmid form I to either form II and/or form III. The prevention of the enzyme (EcoRI, BamHI and HindIII) digestion 
with the compounds indicates the binding of the compounds to the nucleotides in DNA that can induce a 
conformation change of the plasmid. From this assay, it has been found that at higher concentrations (125-62.5 
μg/ml), compound 6 partially binds to the plasmid DNA. The analysis of the results reveals that compounds 1 and 
4 results in  ̴20 % reduction in form I, hence an increase in form II and III.  On the other hand, for the compounds 
5 and 6, 50% and 40% reduction in form I have been observed, respectively.   
  
Conclusions: This indicates that these compounds result in breakages in the plasmid DNA causing a noteworthy 
increase in form II and III. From the synthesized products, compounds 1, 4, 5 and 6 has shown DNA binding 
properties that show their potential use as anti-cancer agents.   
  
Keywords: Cyclotriphosphazenes,Fluorenylidene, DNA binding  
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Background: Turkish Consolida (Ranunculaceae) species are used externally in the treatment of rheumatic pain 
and sciatica and also against body lice (1). C. orientalis were investigated in terms of tyrosinase inhibitor and 
antimicrobial activity in present study.  
 
Methods: C. orientalis was collected from Gümüshane, Turkey, in May 2014. The antimicrobial activity study 
(agar well diffusion assay) were performed on the methanolic extract of the plant. Tyrosinase inhibitor activity 
was investigated against diphenolase (DOPA), with kojic acid as positive controls. 

Results: The half-maximal inhibitory concentrations (IC50) of the methanolic extract on tyrosinase were higher 
than the kojic acid. Moderate antibacterial activity was determined against an acid-fast bacterium (M. 
smegmatis), and various Gram-positive (S. aureus) and Gram-negative (P. aeruginosa and Y. pseudotuberculosis) 
bacteria.  

Conclusions: The methanolic extract of C. orientalis contains high antimicrobial activity and moderate tyrosinase 
inhibitor activity that might be used as raw material by pharmaceutical and food industries for the preparation 
of natural drugs. 

Keywords: Consolida orientalis, Antioxidant capacity, Phenolic components 
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Background: Parentucellia latifolia is a species of flowering plant in the broomrape family known by several 

common names, including red bartsia, and broadleaf glandweed (1).  It is native to Europe, but it can be found 

on other continents, including Australia, as an introduced species. P. latifolia were investigated in terms of 

phenolic contents and antioxidant capacity in present study.  

 

Methods: P. latifolia was collected from Trabzon in May 2015. A voucher specimen was deposited in the 

Herbarium of the Faculty of Pharmacy, Ankara University, Ankara (AEF 26705). Antioxidant capacity were studied 

by using three different methods, including FRAP assay (Ferric reducing antioxidant potential), DPPH radical 

scavenging assay (1,1-diphenyl-2-picryl hydrazyl radical reducing power methods), and total phenolic contents.  

 

Results: The IC50 value for DPPH assay has been found as 0.623 ± 0.001 (mg/mL), FRAP value is 285 ± 3.41 (μM 

Trolox/g sample), and total phenolic content value is 46.0 ± 0.289 mg gallic acid per gram sample in methanolic 

extract of the aerial parts of P. latifolia.  

Conclusions: The studied P. latifolia extract contains high phenolic compounds related to high antioxidant 

capacity that might be used as raw material by pharmaceutical and food industries for the preparation of natural 

drugs. 
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Background: Bcl-2, an antiapoptotic protein from the Bcl-2 family of proteins, is accepted as a potential target in 
cancer treatment since its oncogenic potential has been proven and is authenticated.[1] Bcl-2 can be considered 
as the first identified apoptotic regulator of the principal pathway of apoptosis.[1-2] This protein which conduce 
to tumor initiation, progression and resistance to therapy is overexpressed in many cancer cells.[3] The aim of the 
study is to discover and develop more effective and potential inhibitors compared to current and known 
treatments. 
 
Methods: Small molecules which are similar compounds with well-known and used spesific inhibitors of Bcl-2 
subjected to advanced molecular docking simulations (Glide/SP, Glide/XP, Glide,IFD). Novel molecules that have 
better docking results than standard inhibitors of Bcl-2 are considered.  
 
Results: In this study, we described new inhibitors that are more potent against Bcl-2. We proposed novel 
molecules using in silico simulations that are targeted to Bcl-2 to terminate cancer’s effects on pathway of 
apoptosis.  
 
Conclusions: Recommended inhibitors possibly can be more effective against Bcl-2. Molecular Dynamic (MD) 
simulations and experimental procedures will be applied. 
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Background: Isoxazoline is biologically active and important heterocycl having a wide role in medicinal chemistry. 
Isoxazolines are also reported[1] to possess good antimicrobial, analgesic, anti-inflammatory activity. On the 
other hand, pyrazoline derivatives constitute an interesting class of organic compounds with diverse chemical[2] 
and pharmacological applications. Pyrazolines are used as antibacterial[3] , antitumour[4]. 
 
Methods: In this work, we investigated the antimicrobial activity of the newly synthesized YADs and YAMs against 
a yeast (C. albicans ATCC 1023), two gram-positive bacteria (S. aureus ATCC25923, E. faecalis ATCC29212), and 
three gram-negative bacteria (E. coli ATCC25922, E. coli ATCC35212, P. aeruginosa ATCC27853) by using MIC, 
MBC and disc-diffusion method. 
 
Results: The standardized inocula of bacteria and yeast were prepared with reference to EUCAST. Bacteria and 
yeast were used to study the zone of inhibition of these compounds at 105 µg against their growth in culture. 
Briefly, 0.5 McFarland bacteria and yeast were inoculated on Mueller-Hinton agar and the discs (per disc including 
105 µg compound) are placed on the surface of an inoculated Mueller Hinton agar plate.  
 
Conclusions: The screening results revealed that YAD1 and YAM3 showed remarkable antimicrobial activity 
against E. coli (ATCC25922). According to MIC values, YAD(1, 3, 5) and YAM3 exhibited SCF > YAD5 > YAD3; SCF > 
YAM3 > YAD5 > YAD1; SCF > YAD5 > YAD3 and SCF > YAD5 > YAD3 sequence of antibacterial activity towards E. 
faecalis, E. coli (ATCC25922) and E. coli (ATCC25922), respectively. In addition, YAD5 showed 750 µg/mL of MIC 
value. MIC and MBC values of YAD(1-5) and YAM(1-3) against P. aeruginosa and S. aureus are more than 1500 
µg/mL. In conclusion, YAD(1-5) and YAM(1-3) compounds possess low antimicrobial effect. 
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Cell migration plays an important role in multicellular development and preservation. Because wound healing 
requires cell migration, compounds promoting cell migration can be used for wound repair therapy. Several plant-
derived polyphenols are known to promote cell migration, which improves wound healing [1]. 
 
One of the major problems of the modern chemistry is its inability to explain how a drug known to cure a certain 
disease interacts with the receptors. Interaction analogy (simulation) with Molecular Conformer Electron 
Topologic (MCET) method was shown in 4D-QSAR analysis. MCET method provides information about electronic 
structures of the molecules in mutual interaction with receptor. one of the important properties of MCET is the 
selection of a single conformer in a proper structure interacting with receptor. Transformation of the other 
conformers within the same molecule into the selected conformer can be achieved by receiving and giving 
energy. Conformers exist in a dynamic equilibrium, where the relative free energies of conformers determines 
the population of each conformer. Calculating energy in biological interaction is a difficult problem and a rather 
long process in practical terms. In the solution of this problem, energy contribution of molecular conformers to 
the selected conformer together with the energy contributions in receptor-ligand interaction will be handled in 
MCET method. The bio-active fragment to perform activities, consist of Pha, AG and APS, will be found 
concurrently. In this way, the structure-activity relationship of the molecule was determined with three 
dimensional electronic properties.  Genetic Algorithm (GA) is used to develop a model which can accurately 
predict the connection activity for a wide distribution of molecular structures and to analyze the role of these 
descriptors within the activity.  Using selected conformers, 4D-QSAR model precisely predicted the coloration 
between the inhibitor activity of each molecule and its static-electrostatic features.  4D-QSAR analysis were 
carried out by MCET method. In addition to external validation, the consistency of the model was carried out by 
Leave-One-Out Cross Validation (LOO-CV). 75 in training set and 25 in test set, 100 active compounds were used 
to develop the model. The method showed the cross-validation correlation coefficient (Q2), non- cross- validated 
correlation coefficient (R2) and the standard error of estimate (se).  
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Backgrounds: Carnosine (β-alanyl-L-histidine) is found in high concentrations in skeletal and nervous tissues, 
central nervous system and skeletal and cardiac muscle of many vertebrates [1]. In addition, antioxidant activity, 
pH buffering, membrane protection and ability of free radical scavenging and metal chelating of carnosine have 
been observed [2,3]. Copper is toxic at high concentrations in biological systems and it causes significant oxidative 
damage. Copper is also found in  nervous system and skeletal and cardiac muscle in human body like carnosine. 
Hereby, carnosine’s chelating capacity is very important for removing copper ions from muscles and nervous 
system.  
 
Methods: All calculations have been performed both by implicit PCM model and by explicitly placing water 
molecules at B3LYP/(cc-PVDZ, aug cc-PVDZ and 6-31G(d)) levels using Gaussian 09 [4].  
Results: Current computational study aims to investigate carnosine-Cu ion interactions. Zwitterionic carnosine 
conformers have been optimized in implicit solvent (water) by PCM model at B3LYP/cc-PVDZ  level. We 
surprisinlgly observed  hydrogen atom transfer from Nterminal to α-carboxyl terminal. As a result, the 
calculations have been repeated with different basis sets including 6-31G(d), cc-PVTZ and aug-cc-PVDZ. In 
addition, explicit water molecules have been used for investigating the effect of water molecules. According to 
preliminary results, H transfer does not occur in explicit solvent model with same basis set (cc-PVDZ). Other basis 
sets (cc-PVDZ, aug-cc-PVDZ and 6-31G(d)) gave the same results.   
 
Conclusions: Preliminary results indicate that basis set is important to mimic the solutesolvent system for 
carnosine. Hydrogen bonding between carnosine and water molecules prevents the hydrogen atom transfer 
observed in implicit model.   
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Background: Heterocyclic compounds have an increasing importance in medicinal chemistry among the five 
membered heterocyclics. Especially various 1,2,4-triazole derivatives have been investigated as therapeutically 
interesting drug candidates because of their properties as esterase, antimicrobial and antimycotic agents, anti-
inflammatory, anti-tubercular, antioxidant, anticancer, antimicrobial activity [1-2]. 
 
Results: All the newly synthesized compounds were screened for their enzym and antioxidant activities.  
 
Conclusions: This study was explained the acetylcholinesterase /butyrcholinesterase and tyrosinase inhibitory 
effects, and 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging and phosphomolydenum reducing 
antioxidant power of the newly synthesized compounds for the first time. While compound 4a might be effective 
neurological agent, compounds 3c and 4c have antioxidant potential. 
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Figure 1: Synthesized compounds 

 
 
References:      
  
1. Ünver Y, Düğdü E, Sancak K, Er M, Ustabas R. Synthesis and Characterization of novel triazol compounds containing 

thiophen ring as potential antifungal agents and Structure of 2-(2-hydroxy-2-p-tolyethyl)-5-(thiophen-2-ylmethyl)-4-(4H-

1,2,4-triazol-4-yl)-2H-1,2,4-triazol-3(4H)-one.(2010) Turk J Chem.; 34:551-563.  

2.         Ünver Y,  Sancak  K,   Çelik F, Birinci E, Küçük M, Soylu M.S. and   Burnaz N. New thiophene- 1,2,4-triazole-
5(3)-ones: highly bioactive thiosemicarbazides, structures of schiff bases and triazole-thiols.(2014) Eur. Med. 
Chem.; 84:639-650. 
 
 
 



PP – 121 New 1,3,4-Oxadiazole Derivatives and Their Biological Activities 

Yasemin ÜNVER      
 

Department of Chemistry, Faculty of Sciences, Karadeniz Technical University,61080 Trabzon, Turkey 
E-mail: unver.yasemincan@hotmail.com 
 

 
Background: Some heterocyclic systems, which are containing nitrogen, oxygen and sulfur, have been explored 
for developing pharmaceutically important molecules. Among them the derivatives of oxadiazoles played a very 
important role in the medicinal chemistry.1,3,4-oxadiazoles has been reported to show broad spectrum of 
biological activities including such as antimicrobial, antiviral, fungicidal, antineoplastic, anti-HIV, antitubercular, 
antihypoglycemic, antimalarial, antioxidant, analgesic, anti-inflammatory, anticonvulsant, anticancer and 
inhibition of tyrosinase, antitumor and antiproliferative [1-2]. 
 
Results: All the newly synthesized compounds were screened for their enzym and antioxidant activities.  
 
Conclusions: Synthesized compounds showed antioxidant activity. 
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Figure 1: Synthesized compounds 
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Background: Obesity can cause many diseases such as hypertension, stroke, sleep apne, and certain types of 
cancer are attributed to overweight and obesity [1]. Orlistat (pancreatic lipase inhibitor) is the only confirmed 
anti-obesity drug in Europe. On the other hand, heterocyclic compounds containing 1,2,4-triazole nucleus are 
known to possess a wide range of pharmacological activities such as anti-obesity and enzyme inhibitory activities 
[2].  
 
Results: A series of new hydrazide-hydrazone derivatives containing 5-(4-chlorobenzyl)-2-undecyl-2,4-dihydro-
3H-1,2,4-triazole-3-one ring were synthesized and their anti-lipase activies were tested [3]. 
 
Conclusions: The results indicated that most of the synthesized compounds exhibited significant inhibitory 
activity. Specifically, 2-[3-(4-chlorobenzyl)-1-undecyl-5-oxo-1,5-dihydro-4H-1,2,4-triazole-4-yl]-N’-[(4-
fluorophenyl)methylidene]acetohydrazide (2a) exhibited the most potent anti-lipase inhibitory activity with IC50 
value of 1.30 µM while orlistat had IC50 value of 0.0007 µM.  
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Figure 1:  Offered of reaction mechanism of obtained compounds 
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Background: Pancreatic triacylglycerol lipase hydrolizes the break down of ester bonds of triacylglycerols (TAGs) 
to convert free fatty acids, monoglycerols and glycerol [1]. Orlistat as known pancreatic lipase inhibitor is the only 
confirmed anti-obesity drug in Europe. Apart from orlistat, thiosemicarbazides bearing 1,2,4-triazole section are 
known to possess a wide range of pharmacological activities such as anti-obesity and enzyme inhibitory activities 
[2].  
 
Results: All the synthesized compounds were evaluated with regard to lipase inhibition activity, and 2a-2d, 3d, 
3e showed antilipase activities at various concentrations [3]. 
 
Conclusions: Among the tested compounds, 2-{[3-(4-chlorobenzyl)-1-undecyl-5-oxo-1,5-dihydro-4H-1,2,4-
triazole-4-yl]acetyl}-4-phenylthiosemicarbazide (2d) and 5-{[3-(4-chlorobenzyl)-1-undecyl-5-oxo-1,5-dihydro-4H-
1,2,4-triazole-4-yl]methyl}-4-phenyl-2,4-dihydro-3H-1,2,4-triazole-3-thiol (3d) showed a considerable anti-lipase 
activity. These compounds inhibited pancreatic lipase activity by 82.3% and 94.8% at a concentration of 10 µM, 
respectively. Orlistat showed an inhibitory effect of 99.42 % at a concentration of 10 µM. IC50 values for 
compounds 2d and 3d were calculated as 1.45±0.15 and 1.64±0.34 µM, respectively. The synthesized compounds 
2d and 3d have a significant potential to become alternatives of Orlistat. 
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Figure 1: Proposed of reaction mechanism of synthesized compounds 
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