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FOREWORD 

 

Plants are at the beginning of the value chain as they are renewable and nearly inexhaustible sources 

for food and raw materials. The discoveries in biology together with long-term oriented work of breeders 

consistently improved methods and contributed to progress in breeding. Global challenges including 

more people to be nourished under more difficult conditions (less acreage and water, alterations in 

climate) force breeders and scientists to combine traditional breeding methods with new technologies 

(genomic selection, site directed nucleases and saturation mutagenesis) to successfully develop new 

varieties of crops for tomorrow. 

In this sense, green biotechnology that apply biological techniques to plants to improve their nutritional 

quality, quantity and production economics becoming more important and attractive. Thus, following the 

succesful completion of the Green Biotechnology Workshop in 2015, an international congress focused 

only on plant biotechnology should be done to reach more researchers. In accordance with this, more 

than a hundred national and international attendees have been registered to the congress to discuss the 

current challenges on application of modern biotechnological techniques for the improvement of plant 

breeding, nutrition, characterization and conservation. Certainly, there will be a great oppurtunity for the 

researchers and especially MSc and PhD students to interact with distinguished international scientists 

coming from Italy, Finland, New Zealand, India and Pakistan to establish future collaborations and 

network. 

During the Congress, “New Biotechnological Plant Breeding Techniques”, “Plant Gene Expression 

Analyses”, “Biofortification”, “Plant and Microbe Interactions”, “Omic Approaches”, “Genotyping by 

Sequencing in Plants”, “Production of Secondary Metabolites”, “Genetic Resources Preservation”, 

“Nanotechnology in Agriculture”, and “Phytoremediation” will be discussed as “Hot Topics”. A total of 28 

oral presentations including 6 keynote speakers will be presented and 67 posters will be discussed on 

those topics. The biotechnological products of 11 companies will also be presented in the congress to 

color the exbition. 

On behalf of the Organizing Committee, we would like to acknowledge and appreciate the contribution 

of each participant, all the members of the Scientific Committee, Congress Secretaries, organization staff 

and Technology Transfer Center of Gebze Technical University (TTM-GTU) and Marmara University 

Innovation and Technology Transfer Office (MITTO). We would also like to thank to the Rector, Prof. 

Haluk GÖRGÜN, and the Dean, Prof. Muhammed Hasan ASLAN, of Gebze Technical University for their 

contributions and continuous support for organization of the congress. Special thanks are also to Mr. 

Burak ÇİFTÇİ for his help to the preparation of all organization, Mr. Remzi ERDÖL for his help to the 

transportation and registration and Miss Zeynep İdil ŞEKER for her aid to the registration. Finally, we 

would also like to thank to our sponsors and exhibitors for their help and support for the congress 

organization. 

It should be noted that the published presentations remain under the sole responsibility of the presenting 

Authors, even though the Scientific Committee members spent efforts to reach uniformity in style and 

terminology. 

On behalf of organizing committee 

Prof. Yelda ÖZDEN ÇİFTÇİ 
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Programme 

September 11, 2017 Monday 

08:30-09:30 Registration 

09:30-10:00 Welcome 

10:00-10:30 KEYNOTE SPEAKER 

Next generation DNA-free and regulatory free plant genome editing 
Chidananda N. KANCHISWAMY, PhD (PLANeDIT, Ireland) 

10:30-10:45 Coffee Break 

10:45-11:15 KEYNOTE SPEAKER 

Induced mutations and biotechnology for sustainable food production 
Prof. Shri Mohan JAIN (University of Helsinki, Finland) 

11:15-12:35 TRANSCRIPTOMICS SESSION 

Chair: Stuart J. LUCAS, PhD (Sabancı University, Turkey) 

11:15-11:35 Genome-Wide Investigation and Expression Analysis Of Ap2-Erf Gene Family in Salt 
Tolerant Common Bean 
Assoc. Prof. Musa KAVAS (Ondokuz Mayıs University, Turkey) 

11:35- 11:55 Transcriptomic and Physiological Bases of Drought Tolerance in Grapevine Rootstocks 

Assist. Prof. Kubilay YILDIRIM (Gaziosmanpaşa University, Turkey) 

11:55-12:15 Heterologous expression of Thermophilic xylanase deacetylase in Arabidopsis thaliana 
Assist. Prof. Halbay TURUMTAY (Karadeniz Technical University, Turkey) 

12:15-12:35 Transcriptomic Analyses in Boron Hyperaccumulation Mechanisms of Puccinellia 
distans 
Saniye Elvan ÖZTÜRK, PhD student (Izmir Institute of Technology, Turkey) 

12:35-14:00 Lunch 

14:00-14:30 KEYNOTE SPEAKER 

Agrigenomics: using genomic approaches to improve crop productivity and sustainability 
Stuart J. LUCAS, PhD (Sabancı University, Turkey) 

14:30-15:30 METABOLISM AND BIOFORTIFICATION SESSION 

Chair: Prof. Nermin GÖZÜKIRMIZI, (Istanbul University, Turkey) 

14:30-14:50 Interplay Between Iron and Sulfur Metabolism is Regulated by a CTD Phosphatase in 
Plants 
Assist. Prof. Emre AKSOY (Ömer Halis Demir University, Turkey) 

14:50-15:10 Nitrogen-Zinc Interactions in Biofortification of Wheat with Zinc 
Assist. Prof. Ümit Barış KUTMAN (Gebze Technical University, Turkey) 

15:10-15:30 MiRNome analysis of maize (Zea mays L.) leaf throughout growth and developmental 
processes 
Fatma AYDINOĞLU, PhD (Gebze Technical University, Turkey) 

15:30-15:45 Coffee Break 
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15:45-16:45 STRESS SESSION 

Chair: Assoc. Prof. Musa KAVAS, (Ondokuz Mayıs Uni, Turkey) 

15:45-16:05 The role of VIP1 (VirE2-interacting protein 1) transcription factor in Agrobacterium 
transformation and stress responses in monocots 
Nadia EL SARRAF, PhD Student (Istanbul University, Turkey) 

16:05-16:25 Effect of Silicon on Various Antioxidative System Components and Gene Activities of 
Peanut under Drought and Salt Stress 
Hande Nur KUMBUL, PhD student (Süleyman Demirel University, Turkey) 

16:25-16:45 Effects of Silicon Application on Pea (Pisum sativum L.) Antioxidative System and 
TOP2/PDH47 Gene Activities under Chilling and Freezing Stress 
İbrahim Ertan ERKAN, PhD student (Süleyman Demirel University, Turkey) 

16:45-17:05 Exploring Transcriptional Response to Abiotic Stress inCitrus 
Assoc. Prof.Mehtap ŞAHİN ÇEVİK (Süleyman Demirel University, Turkey) 

September 12, 2017 Tuesday 

09:30-10:00 KEYNOTE SPEAKER 

Modern and ancient plant DNA: the study-case of Vitis vinifera 
Angelo GISMONDI, PhD (University of Rome ‘Tor Vergata’, Italy) 

10:00-10:30 KEYNOTE SPEAKER 

Retrotransposon events and genome variations in barley 
Prof. Nermin GÖZÜKIRMIZI (Istanbul University, Turkey) 

10:30-10:45 Coffee Break 

10:45-12:05 MOLECULAR MARKER, SEQUENCING AND PHYTOREMEDIATION SESSION 

Chair: Prof. Engin TİLKAT, (Batman University, Turkey) 

10:45-11:05 Competitive Allele Specific PCR (KASP) Genotyping System in Sunflower 
Prof. Ahu ALTINKUT UNCUOĞLU (Marmara University, Turkey) 

11:05-11:25 Molecular Evaluation of Downy mildew Resistance in Sunflower 
Ezgi ÇABUK ŞAHİN, PhD student (Marmara University, Turkey) 

11:25-11:45 Optical Mapping of Fusarium oxysporum f. sp. melongenae Genome 
Prof. Bahattin TANYOLAÇ (Ege University, Turkey) 

11:45-12:05 Development of Transgenic tobacco Plants for Improved Phytoremediation of 
Nitroaromatic Contamination at Lower Temperatures 
Prof. Yelda ÖZDEN ÇİFTÇİ (Gebze Technical University, Turkey) 

12:30-14:00 Lunch 
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14:00-14:30 KEYNOTE SPEAKER 

Plant germplasm cryopreservation: Challenges, successes and the advances in cryo- 
engineering and ‘omic’ Technologies 
Jayanthi NADARAJAN, PhD (Plant and Food Research, New Zealand) 

14:30-15:30 SECONDARY METABOLITE PRODUCTION SESSION 

Chair: Prof. Ahmet ONAY, (Dicle University, Turkey) 

14:30-14:50 Development of cell suspension cultures: - A case study in Lentisk. 
Prof. Engin TİLKAT (Batman University, Turkey) 

14:50-15:10 Expression Analysis of Chalcone Synthase in Response to Elicitation in Astragalus 
chrysochlorus Cultures 
Deniz GÜRLE, PhD student (Istanbul University, Turkey) 

15:10-15:30 Analysis of Phenylalanine Ammonia Lyase Gene Expression and Rosmarinic Acid 
accumulation in response to zeatin in Satureja spicigera Shoot Clones 
Assist. Prof. Ersan BEKTAŞ (Giresun University, Turkey) 

15:30-15:45 Coffee Break 

15:45-16:45 NANOTECHNOLOGY, PLANT-VIRUS INTERACTION AND PLANT TISSUE 
CULTURE SESSION 

Chair: Prof. Bahattin TANYOLAÇ, (Ege University, Turkey) 

15:45-16:05 Antifungal Effects of Silver Nanoparticles (AgNPs) against Fusarium oxysporum f. sp. 
Lycopersici (FOL) Isolates 
Ilgın AKPINAR, PhD student (Istanbul University, Turkey) 

16:05-16:25 Understanding the Mechanisms of Tomato chlorosis virus-induced Chlorosis inTomato 
Prof. Bayram ÇEVİK (Süleyman Demirel University, Turkey) 

16:25-16:45 Parthenogenetic Haploid Plants using Gamma Irradiated Pollen in Sunflower 
Assoc. Prof. Yıldız AYDIN (Marmara University, Turkey) 

16:45-17:05 Micropropagation of Lentisk, Pistacia lentiscus L.: A Review 
Prof. Ahmet ONAY (Dicle University, Turkey) 

September 13, 2017 Wednesday 

09:30-10:30 POSTER SESSION 

10:30-10:45 Coffee Break 

10:45-11:15 Poster award & Closing ceromony 

11:15-12:30 Round Table Discussion (only for Scientific Committee members) 
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Next Generation DNA-free and Regulatory 

Free Plant Genome Editing 

Chidananda Nagamangala KANCHISWAMY 

PLANTeDIT, CEO and Founder, Italy 

chida@plantedit.com 

 

An increasing population, food scarcity, global climate change and evolution of new pest and pathogens 

demands agriculture to produce more food with limited land, whilst maintaining a sustainable 

environment and garnering public acceptance of novel technologies. Conventional or molecular breeding 

are considered to be a substitute to achieve this goal, however, these tools suffered broader acceptance 

due to laborious, time consuming and expensive process to achieve the desirable results. Evolution of 

GMO technology provided a much needed breakthrough to satisfy agricultural demands. Though this 

technology came into existence two decades ago, its adoption has been limited to just a few countries 

due to societal distrust, and laborious, expensive and time consuming regulatory hurdles. The recent 

revolution of genome editing tools ZFNs, TALENs and particularly CRISPR/Cas9 CRISPR (clustered, 

regularly interspaced, short palindromic repeat)/Cas systems or RGENs sheds light on modulating traits 

of interest with unprecedented control and accuracy.  

In this conference, I focus on production of next-generation genome edited crop plants and any methods 

focusing on production of DNA-free genetically edited crop plants. The plants produced from direct 

delivery of these tools could be exempt from current GMO regulations and could become ground-

breaking technology to meet current and future agriculture demands whilst in a sustainable and 

environmentally-friendly way.  

I will discuss on following aspects 

• Next-generation genome editing for crop improvement 

• Focus on any genome editing technology which could be exemplified from current GMO regulations  

• Possible regulations and policies on genome edited crop plants 

• Any improvements in genome editing tools to achieve unprecedented control and accuracy for crop 

improvements 

• Focus on different modes of direct delivery of genome editing tools to plant system 

• Implication of these tools for crop improvements  

Keywords: CRISPR/Cas9, Non-GMO, Sustainable, Eco-friendly, Plant genome editing, GMO 

regulations 
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Shri Mohan JAIN 
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mohan.jain@helsinki.fi 

 

 

Plant breeders are faced with new challenges such as climate change, human population growth, etc., 

which threaten to sustain food production worldwide. These challenges are showing signs of the negative 

impact on world food production, rise in food price and impact on socio-economy. Mutations are induced 

to enhance the mutation frequency rate because spontaneous mutation frequency rate is very low (1 X 

10-6), and difficult to exploit in plant breeding programs by the plant breeders1. There are presently over 

3,200 officially released mutant varieties of over 170 species worldwide (www.iaea.org). The highest 

number of varietal entries is of cereals, improvement of major traits includes resistance to biotic and 

abiotic stresses, improved quality and yield, plant architecture and maturity. The economic impact of 

mutant varieties shows contribution of millions of dollars annually to local economies. It is estimated that 

mutant varieties provided about $804 million and $11.2 billion to the economies of Japan and the US, 

respectively, in the late 1990’s The main advantage of mutagenesis is the selection of mutants with 

multiple traits. By transgenic approach, mostly single gene trait transgenic plants have been produced; 

moreover, consumers are yet to accept genetically modified food. Bio-safety regulations are not applied 

to mutants. By using in vitro techniques including doubled haploidy, plant regeneration is successful and 

widely used in major food and horticultural crops. Micro propagation via organogenesis is routinely used 

for clonal propagation of ornamental plants and other vegetative propagated plants, especially woody 

and fruits trees. Explants, e.g. shoot meristem is treated with a mutagen and regenerate shoots followed 

by root formation; mutants are selected under the selection pressure e.g. disease, salt, drought. The 

selected mutant plants are transferred and evaluated in the greenhouse and finally to the field evaluation 

and use them for crossing with other varieties. An overview will highlight mutants in different crops; 

tomato (drought and salt tolerant), banana (Black sigatoka and Fusarium wilt tolerant), date palm 

(Bayoud disease) and strawberry (Phytophthora cactorum tolerant), wheat (salt tolerant and resistance 

to yellow rust, sesame (insect resistance) and rice (dwarf, salt tolerant). 
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Agrigenomics: Using Genomic Approaches to 
Improve Crop Productivity and Sustainability 

Stuart J. LUCAS 
Sabanci University Nanotechnology Research and Application Centre 

(SUNUM), Sabanci University, Universite Cad. 27, 34956 Orhanlı, 
Tuzla, Istanbul 

slucas@sabanciuniv.edu 

 

A continual increase in food production is required to meet the needs of a growing world population; 

moreover, land and water resources are limited and increases in agricultural inputs have a negative 

environmental impact. Therefore, genetic improvement of crop species presents the most promising 

strategy for meeting future agricultural needs. Genomics and other ‘omic’ approaches have the capacity 

to study all of an organism’s molecular biology at once, which is vital when addressing complex multi-

genic traits, such as environmental adaptation and abiotic stress tolerance. However, although costs are 

decreasing, developing these technologies typically require a large investment of time, resources and 

technical expertise, particularly if a reference genome sequence is not available, as is the case for many 

crop species. In this presentation, some newly available tools for agrigenomics will be reviewed, and 

how they can be applied to effectively to agricultural challenges in less developed countries. For 

example, several high-throughput genotyping microarrays have been developed for bread wheat 

(Triticum aestivum); one of these was applied to a population of tetraploid wheat hybrids generated as 

part of an ongoing breeding programme in Turkey, and enabled individuals with promising genotypes for 

a variety of drought tolerance traits to be identified. Finally, the potential of genomic selection for 

accelerating genetic gain, particularly in crops with long life-cycles, will be discussed.  

Keywords: Agrigenomics, Crop Improvement, Plant Breeding, Genomic Selection 
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Modern and Ancient Plant DNA: the Study-case 
of Vitis vinifera L. 
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Plant DNA represents a fundamental source of information about plant evolution, history and ecology. 

Both nuclear and plastid genomes are widely used to study plant biodiversity. In particular, DNA 

barcoding technique has been recently developed to detect mutations and polymorphisms in specific 

nucleotide regions (Barcode Genes) which are strongly variable among plant species. On the other hand, 

other types of molecular approaches, such as microsatellite profiles (STRs), must to be applied for 

intraspecific analyses.  

Among all, Vitis vinifera DNA is one of the most studied genome, because of its economic and cultural 

value in human civilizations. Indeed, after its domestication in the Caucasian area, grapevine rapidly 

spread out in the whole Mediterranean Basin. In this context, 34 grape seed remain, found in the Neolithic 

layers of Grotta della Serratura (Southern Italy), were subjected to morphological and genetic analyses, 

demonstrating that they belonged to sativa subspecies. Thanks to these samples, all mutations which 

occurred in grapevine specific nucleotide regions during the evolution, since Neolithic to today, were 

highlighted. Moreover, STR profile of ancient seeds was also typed and compared with Vitis Databases, 

excluding phylogenetic relationships of these specimens with Caucasian samples and showing a high 

conservation rate of the antique alleles in modern Italian grapevine accessions.  

In the last decades, great attention has been paid by European Union to grapevine standardization and 

classification. For this reason, according to specific international scientific guidelines, 37 grapevine 

accessions, collected from Latium region, were analysed by 12 microsatellite loci and compared to Vitis 

genetic resource databases. Results showed that traditional denominations of some varieties were 

incorrect, detecting the existence of several synonymies and homonymies among samples. Moreover, 

putative new autochthonous cultivars or hybrid varieties, presenting novel or rare allelic variants, were 

identified.  

All this evidence demonstrates that grapevine genetics still necessitates to be studied.  

Keywords: Plant DNA, genetics, plant evolution, grapevines, microsatellite profile, DNA barcoding.  
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Retrotransposon Events and Genome Variations 

in Barley 

Nermin GÖZÜKIRMIZI 
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nermin@istanbul.edu.tr 

 

Cultivated barley (Hordeum vulgare L.) is the fourth important annual cereal crop from the family of 

Poaceae after wheat, rice, maize and is consumed as feed for livestock, food and used for brewing malts. 

Barley, also an excellent model plant for biochemists, physiologists, geneticists and molecular biologists, 

is one of the world’s earliest domesticated crop plants. Transposons especially retrotransposons have 

significant impact for genome evolution of all organisms. Barley is an excellent model plants for 

retrotransposon studies. High percentage (approx. 80%) of its genome is formed from retrotransposons; 

however, most of the retrotransposons are inactive under normal growth conditions.  

In this presentation, I will share with you our research on different retrotransposons on cultured barley 

material and normal development mainly using retrotransposon-based molecular markers for analyses 

of genome variation. The stability of aging barley calli and callus-regenerated shoots were investigated 

by IRAP and iPBS. Culture conditions activate BARE-1, Sukkula and Nikita elements. BAGY2 was found 

to be more stable than BARE-1 but they also caused increase in copy numbers of internal domains 

during culture conditions. We also for the first time characterized the Sire-1 retrotransposons in barley 

genome. During normal germination conditions from mature embryo, leaf, and root tissues grown from 

the same barley plant were investigated in terms of BARE-1 and BAGY2 movements. Retrotransposon 

activity generates cellular heterogeneity, which is resulted in genome variations. Although we are familiar 

with the structure, types and life cycles of transposons, we need more data on their origin, functions, role 

in evolutionary process and their effects on gene expressions. Retrotransposon studies will bring new 

ideas on genetic structure, gene expression regulation, transgenic research, evolution, and cell 

differentiation not only in barley but also other organisms.  

Keywords: Barley, Hordium vulgare L., somatic genome variations, retrotransposon, IRAP   
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Plant Germplasm Cryopreservation: Challenges, 
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j.nadarajan39@gmail.com 

 

Cryopreservation is preservation of viable cells, tissues, organs and organisms at ultra-low temperatures 

in liquid or vapour phase of nitrogen. A range of different cryopreservation techniques for preserving 

plant germplasm have been developed including, controlled rate cooling, encapsulation dehydration, 

vitrification, encapsulation-vitrification, droplet vitrification and vacuum infiltration vitrification. Seed are 

the most preferred plant propagule for cryopreservation due to ease of handling and the advantage of 

regenerating whole plants from genetically diverse materials. However, whole seed cryopreservation can 

only be applied to seeds of orthodox species. For desiccation sensitive seeds, excised zygotic embryos 

have been used. Challenges are particularly significance for cryopreservation of recalcitrant seed 

species that produce large seeds, as these have to be handled as excised embryonic axes, which poses 

additional challenge. When seeds, embryos or embryonic axes cannot be adapted to cryopreservation, 

vegetative plant tissues such as shoot tips, somatic embryos, and gametophytes are used. Advances in 

cryo-engineering technologies facilitate biophysical studies that help to ensure glass stability is achieved 

during cryopreservation. Thermal analysis using differential scanning calorimetry (DSC), modulated DSC 

and Dynamic Mechanical Analyser are used to help optimise vitrification-based cryoprotection protocols. 

Advances in functional genomics technologies such as transcriptomics, proteomics, and metabolomics 

have started to gained more attention in plant cryopreservation especially to increase the understanding 

of complex regulatory networks in desiccation tolerance, cold stress and tissue culture relacitrance. 

Experimental cryopreservation protocols developed over the past years, together with the better 

understandings of cryobiology, and advancement of cryo-engineering and ‘omic’ techniques provides a 

good starting point for their large scale applications in germplasm conservation programmes.  

Keywords: Recalcitrant seed, vitrification, glass transition 
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Genome-Wide Investigation and Expression Analysis of ap2-erf 

Gene Family in Salt Tolerant Common Bean 

Musa KAVAS 

Ondokuz Mayis University, Faculty of Agriculture, Department of Agricultural Biotechnology, 55139 

Atakum, Samsun, Turkey 

musa.kavas@omu.edu.tr 

Apetala2-ethylene-responsive element binding factor (AP2-ERF) superfamily has developmental and 

physiologically important roles. Since the sequencing of the bean genome is complete, it has become 

possible to identify all the AP2-ERF genes. In this study, 180 AP2-ERF superfamily genes were identified 

by bioinformatic analysis. Among these genes, PvAP2-ERF31 gene was characterized by tobacco 

transformation. Distribution of genes on chromosomes, intron / exon structure, local alignment and 

phylogenetic analysis of the PvAP2-ERF gene family and motif prediction were carried out. In addition, 

gene ontology and functional annotation, promoter structures and miRNA targets of PvAP2-ERF genes 

were performed. Interactions between AP2-ERF proteins, physical and chemical characteristics of amino 

acids have been analyzed. In addition, the expression levels of PvAP2-ERF genes were assessed by in 

silico and qRT-PCR analysis. As a result of bioinformatics analysis, PvAP2-ERF31 gene was cloned by 

Gateway cloning system and transferred to tobacco by Agrobacterium tumefaciens. Molecular and 

physiological analyzes of T1 transgenic tobacco lines were carried out. T1 transgenic lines were 

subjected to germination test in medium containing 200 mM NaCl. It was observed that transgenic 

tobacco plants germinate and grown better than wild type plants. 

 

Keywords: AP2-ERF, common bean, tobacco, expression, analysis 
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Transcriptomic and Physiological Bases of Drought Tolerance in 

Grapevine Rootstocks 

Kubilay YILDIRIM 

Gaziosmanpaşa University, Department of Bioengineering -Tokat-Turkey 

kubilay.yildirim@gop.edu.tr 

Increase in water shortages in recent years influenced the viticulture by limiting the vine vigor, yield, fruit 

growth and composition. Therefore, understanding of physiological and genetic responses of grapevine 

rootstocks to drought is highly important for development of drought tolerant grapevine cultivars. Here, 

ten widely used grapevine rootstocks having contrasting tolerance to drought were used in the study to 

understand their physiological background behind water limitations. All the rootstocks were grafted with 

sultana seedless and subjected to controlled water depletion in a pot trial. The results of study divided 

grapevine rootstocks into three categories according to their root relative water content (rRWC), root 

elongation, leaf water potential (LWP) and root carbohydrate-protein content under water limitations. 

Drought resistant rootstocks (110R and 1103P) had much higher root elongation, rRWC and root 

carbohydrate-protein compared to moderate resistant (Rup.Du.Lot, 140Ru, 5BB, Ramsey) and sensitive 

ones (SO4, 8B, 420A,41B). In the study, one grapevine rootstock was selected from each group and 

used in a microarray experiment to identify genetic and molecular network behind differential drought 

response. Transcriptomic comparisons between rootstocks revealed specific expression of sugar 

(SWEET) and peptide (NRT1/ PTR FAMILY) transporter genes in the roots of resistant 110R. Induction 

of these transporter proteins in 110R revealed the genetic bases of nutrient and nitrogen absorption 

released from abscised leaves of sultana seedless under drought stress. Other transcripts annotated to 

pathogenesis related proteins (chitinases), osmolytes (dehydrins, proline-glycine rich proteins) and 

secondary metabolites (stilbene synthase, Eceferium) were also more highly expressed in 110R 

compared to moderate resistant 5BB and sensitive SO4 in the study. The genes linked to drought 

tolerance in the study highlighted the root elongation and root water preservation strategies under water 

limitations in grapevine rootstocks. 

Keywords: grapevine rootstocks, drought, transcriptome, Vitis vinifera 
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Heterologous expression of Thermophilic xylanase deacetylase in 

Arabidopdis thaliana  

Halbay TURUMTAY 

Karadeniz Technical University, Of Technology Faculty Energy Systems Engineering, 61830 Trabzon, 

Turkey 

hturumtay@gmail.com 

Although the bioethanol obtained is a source of first generation energy crops such as corn, sugarcane, 

the net energy output from these is very low. In addition to the low net energy output, these crops 

compete with the food chain and are cultivated in fertile fields, which require large-scale fertilizer. In order 

to avoid these problems, new generation feedstocks are needed. This is why the lignocellulosic biomass 

is called second generation energy products. Bio-fuel production of lignocellulosic biomass is expected 

to be preferred in the near future, as it is much cheaper when the raw material technologically optimized. 

Bioethanol is obtained as a cellulose fermentation product which is largely accumulated on the wall of 

the plant cell and is polymerized sugar and is also used as fuel in vehicles by mixing with benzene. 

However, the complex and tight interactions of different polymers (hemicellulose, pectin, lignin) in the 

cell wall of plants reduce the efficiency of obtaining lignocellulosic biomass biofuel. In this project, it is 

aimed to construct transgenic Arabidopsis plants which can synthesize 6 different enzymes capable of 

hydrolyzing different cell wall polymers in the cell wall and to construct a transgenic plant library 

composed of these plants. One of this enzyme is Xylanase deactylase derived from thermophilic 

Anoxybacillus flavithermus WK1 was expressed in Arabidopsis for better conversion of lignocellulosic 

biomass into biofuels.  

Keywords: Lignosellulosic biomass, xylanase deacetylase, cell wall engineering, bio- fuels 
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Transcriptomic Analyses in Boron Hyperaccumulation Mechanisms 

of Puccinellia distans 

Saniye Elvan ÖZTÜRK 

İzmir Institute of Technology, Department of molecular Biology and Genetics, K: 216 35430 Gülbahçe-

Urla-İzmir- Turkey 

elvanbaskurt4848@gmail.com 

Puccinellia distans (Jacq.) Parl., common alkali grass, is found throughout the world and can survive in 

soils with boron concentrations that are lethal to other plant species. As an abiotic stress condition, 

excess boron causes a significant decrease in crop yields. Very little research has been performed to 

elucidate boron tolerance mechanisms at the transcriptional and post-transcriptional level.  For this 

reason, boron treated P. distans samples were analyzed by RNA sequencing to identify genes and 

microRNAs related to boron tolerance and hyperaccumulation. The results indicated that the 

hyperaccumulation mechanism of P. distans involves many transcriptomic changes including alterations 

in the malate pathway, changes in cell wall components that may allow sequestration of excess boron 

without toxic effects, and increased expression of at least one putative boron transporter and two putative 

aquaporins. Additionally, small RNAs can affect target genes by positive or negativenregulation. 

Therefore, changes in microRNAs and their targets are important to understand the mechanism of 

hyperaccumulation. For example, down-regulation of a microRNA under stress could cause 

accumulation of the target. This could be a key mechanism for adaptation to a new condition. Here, 

microRNAs and their target genes were identified as up- and down-regulated under excess boron. 

Elucidation of the boron accumulation mechanism is importantin developing approaches for 

bioremediation of boron-contaminated soils and this study is a starting point toward understanding how 

P. distans copes with boron stress. 

Keywords: Bioremediation, boron, microRNAs, hyperaccumulation, Puccinellia distans (Jacq.) Parl., 

RNA sequencing, toxicity" 
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Interplay between Iron and Sulfur Metabolism is Regulated by a CTD 
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Iron (Fe) and sulfur (S) are essential minerals for proper plant development, yet they are critically 

deficient in plant body due to some environmental conditions, such as low soil pH. Plants can control Fe 

uptake in different levels, including transcriptional, post-transcriptional and epigenetic ways. One of these 

ways is the regulation of RNA Polymerase II (RNA Pol II) activity via dephosphorylation of C-terminal 

domain (CTD) of holoenzyme during transcription cycle. The major phosphatase regulating CTD activity 

in Arabidopsis, CPL1, can interact with HYL1 and SE, and regulate the miRNA processing accuracy and 

strand selection by dephosphorylating the HYL1. Moreover, methylation of stress-responsive genes is 

altered by CPL1. A mutant of CPL1 shows a higher tolerance of Fe deficiency. The mutant cpl1-2 can 

activate S metabolism-related genes even under normal growth conditions, and some genes involved in 

S uptake and metabolism are induced under S and Fe deficiencies. Interestingly, S metabolites, such as 

cysteine and methionine accumulate higher in cpl1-2 under Fe deficiency. Here we propose a new 

mechanism for the regulation of Fe deficiency responses in plants. According to our working hypothesis, 

CPL1 negatively regulates Fe uptake mechanisms by enhancing S uptake and metabolism, which is 

directed toward S-adenosyl methionine production and epigenetic regulation of downstream genes 

involved in Fe metabolism. 

Keywords: Iron, sulfur, CTD, CPL1, metabolism 
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1Gebze Technical University, Biotechnology Institute, 41400, Kocaeli - Turkey 
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Zinc (Zn) deficiency is a global nutritional problem caused mainly by low dietary intake and low 

bioavailability of Zn. It was hypothesized that the nitrogen (N) status could influence the Zn status and 

tissue Zn levels of wheat by affecting the abundance of nitrogenous compounds involved in root uptake, 

root-to-shoot transport remobilization and grain accumulation of Zn. This project investigated the 

potential of N and Zn applications and their interactions for biofortification purposes. Durum wheat was 

grown in soil or solution culture with different N and Zn treatments under greenhouse or growth chamber 

conditions. While soil and foliar applications of Zn significantly enhanced the grain Zn concentration at 

all N levels, soil and foliar applications of N did so only under Zn-sufficient conditions. Combined Zn and 

N applications had a synergistic effect on the grain Zn concentration. Zinc radioisotope (65Zn) 

experiments revealed that increasing N supply enhanced the root uptake, root-to-shoot translocation and 

retranslocation of Zn. Mineral balance calculations at different developmental stages showed that 

improved N status was associated with higher post-anthesis Zn uptake, enhanced remobilization of pre-

anthesis Zn reserves in vegetative tissues and elevated Zn harvest index. Depending on post-anthesis 

Zn availability and N supply, up to 100% of grain Zn could be accounted for by just remobilization or just 

post-anthesis uptake. Under high-Zn conditions, increasing N applications were shown to decrease the 

P/Zn molar ratio and enrich the endosperm with Zn even more than the whole grain. Agronomic 

biofortification of wheat by optimized applications of N and Zn fertilizers may rapidly and effectively 

contribute to the management of Zn deficiency-related health issues. 

Keywords: biofortification, wheat, zinc, nitrogen, nutrient deficiency, mineral uptake, translocation 
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MicroRNAs (miRNAs) are a class of endogenous small, non-coding regulatory RNAs which recently 

attract attention as a tool for alteration of gene expression for RNA-based technologies and their 

applications. MiRNAs originate from long self-complementary precursors and regulate target genes 

through mRNA cleavage or translational inhibition. Emerging evidences show their roles in versatile 

biological functions such as plant growth and development. Growth is a consequence of cell division and 

expansion processes and development includes cell differentiation or maturity stages. Maize leaf is a 

useful model for understanding of mechanism underlying these processes because its growth zones 

which are called meristem, elongation and mature located increasingly from leaf base to tip. Although, 

miRNAs have been shown as growth regulators, there is limited information about their roles in cell 

division, expansion and maturity processes. The objective of this study is to identify miRNAs differentially 

expressed throughout maize leaf growth zones which are supposed to be the possible growth regulators. 

In this context, a genome-wide survey was conducted by miRNA-microarray experiment and 59 miRNA 

genes were detected as differentially expressed in growth zones. Especially, miR160, miR166, miR168, 

miR172, miR319 and miR390 families were significantly up-regulated in meristem and down-regulated 

toward elongation and mature zones. In contrast, expression of the miR167 and miR396 families had 

lower in meristem and higher in mature zone. In-silico target prediction showed that these miRNAs target 

several transcriptional factors and metabolic genes. These findings provide important information 

regarding the regulatory functions of miRNAs in controlling progression of growth mechanisms.  

Keywords: Maize miRNAs, leaf growth and development, miRNA microarray 
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The role of VIP1 (VirE2-interacting protein 1) transcription factor in 

Agrobacterium transformation and stress responses in monocots 

Nadia EL SARRAF, Filiz GÜREL 
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Agrobacterium tumefaciens has become the ultimate tool for genetic engineering over the last few 

decades, due to its unique ability of inter-kingdom DNA transfer. Some of the host factors “employed” by 

Agrobacterium during the transformation, had been identified lately in the model organism Arabidopsis 

thaliana, and their protein-protein interaction networks had been comprehensibly depicted. VIP1 (VirE2-

interacting protein 1) which is a bZIP transcription factor remains the most intriguing among them as its 

role in bacterial infection is still unclear. VIP1 may also be involved in defence responses under bacterial 

infections in monocot species but our knowledge is limited in crops such as rice, barley, and wheat.  In 

this study, we have focused on cloning and characterization of VIP1 coding sequence (HvVIP1) in barley 

plants. Characterization of HvVIP1 has been performed by examining its biochemical structure and 

tissue-specific and stress-dependent expression. Comparative analysis of monocot VIP1 proteins 

showed that they hold structural similarities with their well characterized ortholog, the AtVIP1, beholding 

the conserved bZIP domain but also having SNPs. Constitutive expression profile of HvVIP1 in barley 

tissues reminds of housekeeping gene expression profile; however, it has been increased by salinity, 

dehydration shock, and Fusarium infection stresses at some time points. 

Keywords: Agrobacterium tumefaciens, HvVIP1, Plant Stress. 
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Effect of Silicon on Various Antioxidative System Components and 

Gene Activities of Peanut (Arachis hypogaea L.) under Drought and 

Salt Stress 

Hande Nur KUMBUL, Ufuk CELİKKOL AKCAY  
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In this study, particular antioxidative system components and the expression levels for the two genes 

under drought and salt stress and potential effects of silicon on the defense system of treated peanut 

plants were investigated by comparing the interactions of the analyzed components.Some antioxidative 

system indicators including, shoot/root lenghts, dry/wet weights, relative water content, prolin, 

malonedialdehyde, hydrogen peroxide and chlorophyll contents, ion leakage and SOD enzyme activity 

were determined and the expression of the genes coding LEA7-1 and resveratrol synthase (STS) 

enzymes was analysed comparatively in both root and shoot tissues under drought and salt stress in the 

presence of silicon.Salt stress showed its negative effects mainly by increasing tissue malonedialdehyde 

(MDA) and hydrogen peroxide (H2O2) levels and also by increasing superoxide dismutase enzyme 

activity (SOD).Under salt stress, resveratrol synthase gene expression decreased in both tissues, while 

LEA7-1 gene expression decreased in root tissues and increased in shoots.Negative efects of drought 

stress were observed significantly in shoot tissues in terms of MDA, H2O2, prolin levels and SOD 

enzyme activities and it was also determined that root tissues exhibit less stress symptoms.Drought 

stress did not cause any important enhancement in STS gene expression, while LEA7-1 activities 

showed prominent increase in both shoot and root tissues. LEA7-1 was determined to have the potential 

to be used in molecular breeding of peanut for abiotic stress tolerance.Obtained data showed that silicon 

application in peanut has some roles in stress alleviation, only in terms of specific parameters including 

MDA and prolin levels in addition to SOD enzyme and LEA gene activities and only under limited stress 

applications and in specific tissues while under various applications toxic effects of silicon were also 

observed. 

Keywords: Peanut, antioxidative system, drought stress, salt stress, LEA, resveratrol synthase, silicon. 

 

 

 

 

 

 

 

 

  



International Green Biotechnology Congress 
September 11-13, 2017, Dedeman Bostancı Hotel & Convention Center, ISTANBUL, TURKEY 

44 
 

Effects of Silicon Application on Pea (Pisum sativum L.) 

Antioxidative System and TOP2/PDH47 Gene Activities under 

Chilling and Freezing Stress 

İbrahim Ertan ERKAN, Ufuk ÇELIKKOL AKÇAY, Hande Nur KUMBUL 

Süleyman Demirel University Faculty of Agriculture Department of Agricultural Biotechnology, Doğu 
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High and low temperatures and drought are the most devestating stress factors causing significant yield 

losses in crop plants worldwide. Pea (Pisum sativum L.) seeds are mostly sown at late winter or early 

spring months during which the plants are frequently exposed to chilling and freezing stresses and 

complete yield losses could be observed when early cold stress is accompanied to late drought stress 

which occurs during seed set period. In this study, anatomical features, relative water content, proline, 

malonedialdehyde, hydrogen peroxide and chlorophyll contents, ion leakage and SOD enzyme activity 

were determined and the expression of the genes encoding topoisomerase II (TOP2) and DNA helicase 

47 (PDH47) enzymes were analyzed by semi-quantitative reverse transcription PCR under chilling and 

freezing stress.  

Upon comparative investigation of all antioxidative system components, it was determined that silicon 

take important roles in stress defence by way of protection of cell membrane integrity, therefore 

decreasing ion leakage and water retention capacity and also by decreasing the levels of one of the 

reactive oxygen species hydrogen peroxide. SOD enzyme activities also increased significantly under 

silicon presence at the level of different isozymes. Investigations on the expression levels of TOP2, 

PDH47 and actin genes under chilling and freezing stress showed that all of the genes were induced 

and upregulated by the presence of silicon. The data showed the capability of silicon on the regulation 

of these particular genes, which are belived to have functions in ribosom biogenesis, transcription, 

translation and DNA/RNA repair, and therefore having a potential of taking active role on stress 

tolerance, brings about the observed positive effects on antioxidative defence system.  

Keywords: Pea, chilling stress, freezing stress, antioxidative system, Topoisomerase 2, DNA helicase 
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Exploring Transcriptional Response to Abiotic Stress in Citrus 

Mehtap ŞAHİN-ÇEVİK 
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Citrus is one of the most economically important fruit crops widely grown in the tropical and subtropical 

regions of the world. Citrus species show great variation in response to environmental stress tolerance, 

but most commercially important varieties of citrus are sensitive to cold, drought and salinity stresses. 

Therefore, breeding for abiotic stress tolerance using few environmental stress tolerant species and 

relatives, such as Poncirus trifoliata (L.) Raf. was one of the main objectives of citrus breeding programs 

for many years. Since abiotic stress tolerance is a quantitative trait controlled by many genes, no 

commercially important citrus rootstocks and cultivars resistant to abiotic stresses were developed by 

classical breeding methods. In the last two decades, developments in plant molecular biology and 

genomics provided new tools for improving understanding of abiotic stress response in many crops 

including Citrus. Using these tools and differential gene expression studies, hundreds of genes related 

with cold, drougth and salinity response were identified in different Citrus species in our program. 

Expression analysis of abiotic stress responsive genes in Citrus showed that hundreds of genes with 

variety of functions were induced or repressed in response to cold, drought and salinity stress. In 

addition, it was shown that some of the genes identified were common in cold, drought and salinity stress 

response in Citrus indicating that common pathways are activated in response to different abiotic 

stresses. Genes identified in these studies will help for understanding mechanisms of abiotic stress 

tolerance and/or adaptaion in Citrus and shed a light to future studies.  

Keywords: Citrus, Abiotic Stres Response, Cold, Drought, Salinity, Gene Expression, Genomics, 

Poncirus, Rangpur lime  
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Competitive Allele Specific PCR (KASP) Genotyping System in 

Sunflower 

Ahu ALTINKUT UNCUOĞLU1, Yıldız AYDIN2, Ezgi ÇABUK ŞAHİN2, Göksel EVCİ3 
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Competitive Allele Specific PCR (KASP) assay which is a fluorescent tagged allele specific PCR method 

based economic, reliable and easily repeatable genotyping technology. Sunflower breeding needs to 

accelerate efforts to improve resistance for Plasmopara halstedii responsible for downy mildew disease 

and Orobanche cumana, holoparasitic plant for only sunflower called as sunflower broomrape, lead to 

loss of yield discount up to 100%. Disease control is made by chemical seed treatment and breeding. 

However, molecular breeding is more efficient way than the other control approaches. In this study, it is 

planned to find out Single Nucleotide Polymorphism (SNP) markers linked with Pl8, Pl13 and Plarg 

resistance genes for downy mildew disease and evaluation of O. cumana races by KASP assay that is 

more efficient way to determine SNPs like insertions and deletions than other PCR techniques. SNP 

markers (NSA2220 and NSA2251 for Pl8 gene, NSA0052 and NSA0354 Pl13 gene, NSA2867 and 

NSA6138 for Plarg gene) were found discriminative among resistant and susceptible parents and their 

F2 populations. On the other hand, SNP197 marker converted from the one SSR marker (Ocum-197), 

was found as a distinctive marker for Orobanche cumana races by KASP assay. This study shows the 

potential use of SNP markers in combination with KASP assay particularly sunflower breding programs 

focused on resistance for down mildew and Orobanche cumana. This study has been supported by 

Marmara University Research Foundation (Projects No: FEN-A-090414-0088 and FEN-C-YLP-090217-

0050). 

Keywords: Helianthus annuus L., Orobanche cumana, Plasmopara halstedii, SNP markers, KASP 

assay 
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Molecular Evaluation of Downy Mildew Resistance in Sunflower   
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Sunflower (Helianthus annuus L.) is one of the most important oil seed crops cultivated worldwide.  

Serious reduction of yield caused by several diseases and one of them is downy mildew which caused 

by a fungal pathogen called Plasmopara halstedii. Latest studies about Plasmopara halstedii is about 

identification of the Plarg, Pl8, Pl13 locus that shows resistance to all known races of the disease causing 

agent. The aim of this study is to determine microsatellite markers genetically linked with Plarg, Pl8, Pl13 

genes to select elite genotypes in sunflower breeding programs. For this purpose, 3 crosses were used 

for each Pl gene and totally 174 F2 individuals belong to these crosses were screened by 60 microsatellite 

markers. Field evaluations were performed on parents and F2 individuals by infestation of Plasmopara 

halstedii. The markers identified in this study, verified in other sunflower genotypes, would allow 

implementation of marker-assisted selection. We expect that these markers may be used for large scale 

downy mildew resistance screening of segregating populations. This study has been supported by 

Marmara University Research Foundation (Project No: FEN-A-090414-0088) and TÜBİTAK TEYDEB 

(Project No: 3150030).  

Keywords: Helianthus annuus L., downy mildew, Plarg, Pl8, Pl13, microsatellite, marker assisted 

selection. 
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3Gaziantep University, Department of Biology, Gaziantep, 27000, Turkey 
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Fusarium wilt, and root rot diseases caused by F. oxysporum form. speciales, are very important biotic 

stress factors limiting production of tomato, pepper and eggplant, which are economically important 

crops in Turkey. The disease agents of Fusarium wilt are soilborn pathogens and could be transmitted 

by seeds. Next Generation Sequencing (NGS) platforms offer enormous opportunity in terms of time and 

cost effectiveness of genome sequencing. However, some features of genomes hamper the assembly 

of their sequences, with the size and complexity representing the most significant difficulties. The 

assembly of short sequence reads produced by the Next Generation Sequencing (NGS) platforms is 

complicated by various types of repetitive DNA elements. Many families of repetitive DNA elements, 

which populate genomes, can be impossible to resolve when only short reads are available. Optical 

mapping is promising technique to overcome these difficulties.  

In this study, isolate of F. oxysporum f. sp. melongenae was whole genome sequenced using Illumina 

HiSeq2500. The genome was assembled using the programs Velvet version 1.2.10, ABySS version 

2.0.1, and SOAP denovo version 2.04. Initial version of assembly was 56.124.561 bp. N50 value was 

612,414 bp. Approximately 16.000 protein-coding genes were predicted. The whole genome sequence 

was subjected to optical mapping using the Bionano Genomics. Optical mapping helped ordering right 

orientation the genome sequence.  

Keywords: Optical mapping, Fusarium, NGS 
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In this study, the transfer of cold active nitroreductase gene (Ssap-NtrB) from Stapyhlococcus 

saprophyticus into tobacco was aimed to generate transgenic plants for improved phytoremediation of 

nitroaromatic contamination, especially at lower temperatures. The presence of Ssap-NtrB gene 

transferred via Agrobacterium tumefaciens was shown in 45 T0 plants by PCR. Moreover, the presence 

and expression of Ssap-NtrB gene were also verified in 8 T1 plants. Phytodetoxification trials were 

carried out with 2,4-dinitrotoluene (2,4-DNT) by using 2 (TR1-18, TR3-25) of best transgenic T1 plants. 

These plants were germinated in semi-solid medium supplemented with or without toxic amount of DNT 

at 22°C, 15°C and 4°C. Growth tolerance index (%) calculated by using fresh weight at 22°C was 54.5, 

71.1 and 80.6 in wild type, TR1-18 and TR3-25, respectively. At 15°C, it was 64.5, 84.6 and 86.3 in wild 

type, TR1-18 and TR3-25, respectively. At 4°C, it was 100.6, 143 and 142 in wild type, TR1-18 and TR3-

25, respectively. Likewise, stress tolerance indices by using dry weight and root length were dramatically 

increased in transgenic plants, especially at 4°C. Moreover, HPLC analysis was performed in plant 

medium for determination of DNT reduction. Accordingly, after 6 days of DNT application, this reduction 

(%) was 32 in TR3-25 and 24 in wild tpe at 22°C, and  it was 32.8 in TR3-25 and 8.2 in wild type at 15°C. 

Furthermore, maximum reduction by TR3-25 was observed as 54% at 4°C. In conclusion, transgenic 

tobacco plants exhibited a healtier growth and maximum DNT reduction in DNT-contaminated medium 

at 4°C.  

Keyword: DNT, phytoremediation, tobacco, transgenic 
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Plants accumulate economically important bioactive secondary metabolites (i.e., alkaloids, terpenes, 

phenolic compounds, etc.) to form raw materials for a variety of scientific, technological, and commercial 

applications. Plant biotechnology tools offer novel opportunities not only to produce these valuable 

phytochemicals of commercial interest, but also to increase their quantities. The aim of this study is to 

describe development of optimized plant cell cultures starting from axenic juvenile root explants of lentisk 

(Pistacia lentiscus L.) to produce pharmaceutically important triterpenes. Hence, the various parameters 

such as combination of different concentrations (0,5-1mg/L) of the cytokinins [6-Benzylaminopurine 

(BAP), Kinetin (KIN)]) and auxins (Indole 3-acetic acid (IAA), 2,4 Dichlorophenoxyacetic acid (2,4 D)], 

different shaking speeds (90, 95, 100, 110 rpm), different light intensities (dark, light) and different 

temperatures (4, 25, 37 °C) were examined to detect optimum conditions for the development of plant 

cell cultures. According to results, the most effective medium among the different BBD combinations was 

detected as BAP-2,4-D combinations (Each 1 mg/L) in terms of packed cell volume (PCV, ml/L) fresh 

and dry weight (g/L) values. The highest PCV (36.66), fresh (23.33) and dry (7.00) weight values were 

obtained from cultures grown at 25°C and shaking rate of 95 rpm, when effect of different temperatures 

and shaking speeds on the optimization of root suspension cultures was examined. It was also 

determined that light conditions were better than the cultures grown in the dark. Besides, the optimized 

protocol described here could be used as a model to develop a cell suspension cultures to produce large-

scale fine pharmaceuticals in any other woody plants. 

Keywords: Cell suspension culture, lentisk, mastic.  
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Astragalus chrysochlorus, endemic for Turkey, which belongs to the family Fabaceae, produces a 

secondary metabolite called “Nicotiflorin” (Kaempferol-3-O-rutinoside) which is a phenolic compound 

from flavonoid class and flavonol sub-class. Studies show kaempferol group compounds have a wide 

range of biological activities.  

Callus and cell suspension cultures of A. chrysochlorus were elicited with yeast extract (YE) and methyl 

jasmonate (MeJa), a biotic elicitor and a signal molecule, respectively, in order to induce the gene 

expression of the enzymes in the nicotiflorin pathway and thereby, to enhance the production of the 

secondary metabolite. The samples, collected from the cultures at various periods of time were stored 

in -70 C and analyses for antioxidant enzyme production were done and quantitative real time gene 

expression analysis are being done.  

The analyses showed that elicitation of the suspension cultures with MeJa supresses the cell proliferation 

and increases the total protein content and SOD (superoxide dismutase) activity after 24 hours in long-

term callus originated cell cultures and after 72 hours in short-term callus originated cell cultures.  

YE is known to play a remarkable role to activate the genes responsible for secondary metabolite 

production. Prospectively, MeJa, as a signal molecule, alters the gene expression of chalcone synthase 

(CHS) in the flavonol pathway and thus eventually is expected to increase the production of kaempferol-

3-O-rutinoside in a similar manner.  

Keywords: Astragalus chrysochlorus, secondary metabolism, suspension cell culture, qPCR 
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Phenylalanine amonia-lyase (PAL) is one of the enzymes responsible for the production of 

phenylpropanoid products in plants. PAL also plays an active role in the biosynthesis of rosmarinic acid 

(RA). The aim of this study was to investigate the PAL gene activity in the shoot cultures of Satureja 

spicigera due to exogenous application of zeatin (ZEA). Six different concentrations of ZEA (0, 0.25, 0.5, 

1.0, 2.0 and 4.0 mg/mL) were added to the Murashige&Skoog (MS) including vitamins medium. Satureja 

spicigera clones were generated from cultured nodal segments obtained from germinated seed. The 

expression levels of the PAL gene and accumulation of rosmarinic acid were investigated and compared 

to each other. Identification of the regenerants was performed with the use of RAPD markers.  

According to RAPD analysis, all banding profiles from micropropagated plants were monomorphic. It 

was found that RA production increased significantly at 1.0 and 2.0 mg/L ZEA application (38.99 ve 

31.85 mg phenolic/ g dry sample). On the other hand, it was determined that other ZEA applications did 

not have any positive effect on RA accumulation when compared to wild plants (27.15 mg mg phenolic/ 

g dry sample), but positive effects on the control (12.75 mg phenolic/ g dry sample). When comparing 

PAL gene activity and RA accumulation in in vitro shoots, it was found that they were correlated. This is 

an indication that the key enzyme in the biosynthesis of rosmarinic acid may be PAL. 

Keywords: Phenylalanine ammonia-lyase, gene expression, rosmarinic acid, Satureja spicigera, zeatin 
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Silver nanoparticles have a high antimicrobial activity and is therefore broadly used for diverse 

sterilization purposes including materials of medical devices and water sanitization. One of the potential 

applications in which silver can be utilized is in management of plant diseases. Since silver displays 

multiple modes of inhibitory action to microorganisms, it may be used for controlling various plant 

pathogens in a relatively safer way compared to synthetic fungicides. Because of this reasons, this study 

examined the potential antifungal activity of silver nanoparticles (3, 5, 8 and 10 nm) on Fusarium 

oxysporum f. sp. lycopersici (FOL) isolates (EM2, FL, HT and J2). FOL, which is widely seen in tomato 

production, can be found in any soil type and live in different forms on organic materials. Fungal inhibition 

were calculated in order to evaluate the antifungal efficacy of silver nanoparticles against isolates. In 

vitro petri dish assays indicated that silver nanoparticles had a significant effect on the colony formation 

of these four isolates. Effective concentrations of the silver nanoparticles inhibiting colony formation by 

50% (EC50) were higher for FL and J2 than for EM2 and HT isolates. Treatment with 3nm of AgNPs 

resulted in maximum inhibition of most isolates. Results also showed that the most significant inhibition 

of plant pathogenic fungi was observed on PDA and 50 ppm of silver nanoparticles. 

Keywords: Silver nanoparticles, antifungal effect, FOL, pathogen 
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bayramcevik@sdu.edu.tr 

Tomato chlorosis virus (ToCV) causes mild to severe chlorosis in tomato leaves. Although it has been 

postulated that chlorosis is causes by inhibition of chlorophyll biosynthesis and/or degradation of 

chlorophyll, mechanisms of virus-induced chlorosis has not been explored. To understand the 

mechanism of virus-induced chlorosis ToCV-tomato interaction was studied at transcriptome level using 

suppression subtractive hybridization (SSH) followed by reverse northern blot analysis (RNBA) with 

macroarray hybridization and real-time RT-PCR (qRT-PCR). First, ToCV was inoculated into a 

susceptible tomato cultivar and mRNA was isolated from ToCV-inoculated and control plants and cDNA 

was synthesized. Then, the two different cDNA libraries one enriched with genes induced and the other 

enriched with genes repressed in response to ToCV infection were constructed using SSH method. 

About 500 clones from each library were sequenced and the expression of 240 genes, 108 from induced 

and 132 from repressed library were determined by RNBA using nylon macroarrays. While expressions 

of 86 genes were increased by 1.5 fold or greater, expressions of 130 genes were decreased by 1.5 fold 

or greater in response to ToCV infection. Finally, 20 induced and 40 repressed genes were selected and 

their expressions in response to ToCV infection were determined quantitatively by qRT-PCR. Induction 

of 19 genes and repression of 37 genes were confirmed by qRT-PCR. The results showed that ToCV 

infection changed the expression of many tomato genes involved in transcription, defense response, 

metabolism and energy, signaling and protein fate. Genes repressed by ToCV inoculation in tomato were 

mostly related with organelles, especially with chloroplast. Therefore, ten repressed genes involved in 

chloroplast were selected and their expressions in infected and control plants were analyze by qRT-PCR 

at different period of ToCV inoculation. The results showed that the expression of many of these genes 

were significantly reduced, especially in later stages of ToCV inoculation. 

Keywords: Tomato Chloroplast, SSH, Virus-host interaction, gene expression 
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Parthenogenetic Haploid Plants using Gamma Irradiated Pollen in 
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Pollen irradiation technique has been used in plant breeding for different purposes such as induction of 

haploids. Since haploids possess only a single dose of their respective genomes this significantly 

facilitates the search and selection of favorable genes and the development of breeding genotypes. The 

main objective of the study on the production of haploid sunflower plants is to accelerate breeding 

programs through the use of homozygous broomrape and herbicide-resistant double haploid lines. The 

influence of pollen irradiation on the production of in vitro haploid plants from in situ induced haploid 

embryos was investigated in sunflower. Pollinations were carried out on field plants, bagged before 

anthesis. For pollen inactivation were applied the gamma 60Co irradiation doses: 500 Gy, 1000 Gy and 

1500 Gy. Twelve days after pollination immature embriyos were transferred to MS medium to facilitate 

the maturation and development of plants. Concerning the number of embryos formed best results were 

obtained in pollen inactivation with doses 1000 Gy. Ploidy level of the plants was confirmed by flow 

cytometry having “n” number of chromosome set. This research has been supported by TUBITAK KBAG 

(Project No: 214O274) and Marmara University Research Foundation (Project No: FEN-C-YLP-200716-

0382). 

Keywords: Helianthus annuus L., androgenesis, embryo rescue, irradiation. 
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Micropropagation of lentisk, Pistacia lentiscus L.: A Review 
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The mastic tree (P. lentiscus L. cv. Chia), from the Anacardiaceae family, is naturally distributed in 

Mediterranean countries. Traditionally, commercial mastic resin is produced by hurting the trunk of male 

tree although any lentisk tree produces some resin. Therefore, on the plantation only male individuals 

are cultivated those have been selected over a long period based on mastic yield. However, today a 

major limitation facing the widespread expansion of commercial mastic tree plantations is the shortage 

of superior male plants, primarily because of the difficulties experienced in propagating this species using 

the traditional method of rooting the cuttings. Micropropagation through tissue culture offers an 

alternative to vegetative practices, and has the potential to provide high multiplication rates of uniform 

genotypes, resulting in a relatively short time and space. Although lentisk micropropagation has shown 

spectacular development in the recent years, the wide spread use of micropropagation is believed to be 

still limited due to problems like exudation of phenolics from cut surfaces of the cultured explants of 

mature trees and somaclonal variation etc. This review endeavours to include the current major 

investigations on in vitro culture of lentis highlighting from the pioneering works of our research group 

together with future prospects of P. lentiscus L. cv. Chia micropropagation methods. 

Keywords: in vitro culture, lentisk, micropropagation  
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MM-1 

A Molecular Marker Pattern in Alfalfa (Medicago sativa L.): SSR 

(Simple Sequence Repeat) 

Doğan İLHAN 

Kafkas University, Faculty of Science and Letters, Department of Molecular Biology and Genetics, Kars 

Merkez 36100 Turkey 

ilhand83@gmail.com 

Molecular markers have been widely used since 1990s in genomic studies for alfalfa and other plants. 

These are DNA fragments that are related to a gene or gene region. Markers have been used for plant 

molecular mappings, population structures, breeding, genetic diversity, agronomic performance, 

molecular systematic and germplasms studies. With the development of technology, various molecular 

marker methods have been developed in alfalfa. Especially, in order to find out status, populations, gene 

flows and genetic diversities of the subspecies, SSR (Simple Sequence Repeat), SNP (Single Nucleotit 

Polymorphism), RFLP (Restriction Fragment Lenght Polymorphism), RAPD (Randomly Amplified 

Polimorphic DNA), SSCP (Single-Strand Conformational Polymorphism), and AFLP (Amplified Fragment 

Lenght Polymorphism) markers have been used commonly. But, due to SSR and SNP markers have 

high polymorphic character and advantages, these markers have been useful for genomewide studies. 

In this study, we gave comprehensive information about SSR markers used in alfalfa and its some pattern 

studies. 

Keywords: Marker, Pattern, SSR, Alfalfa, DNA 
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Subspecies of East Anatolian Region 

Doğan İLHAN 

Kafkas University, Faculty of Science and Letters, Department of Molecular Biology and Genetics, Kars 

Merkez 36100 Turkey 

ilhand83@gmail.com 

Alfalfa is known that it has very high genomic resemblances with M. truncatula that it is model organism 

for forage crops and thus it is used molecular studies in common. The plant consists of two different 

ploidy levels in its genome. On the basis of these ploidy levels, subspecies have differentiated each other 

as diploid (2n=2x=16) and tetraploid ploidy levels (2n=4x=32). Diploid and tetraploid subspecies have 

been included to a complex as called Medicago sativa species complex or Medicago sativa-falcata 

complex. In order to evaluate of the members of complex for breeding studies, genetic diversity studies 

have been carried out using molecular markers. Especially SSR and SNP markers have used for 

genomic studies in alfalfa recently. In this study, we investigated genetic diversities and made molecular 

variance analysis (AMOVA) for 4 different ecotypes of alfalfa demonstrating in Eastern Anatolia Region 

using 31 SSR markers. Diversity analyses results showed that there were maximum genetic diversity 

and differentiation between Medicago sativa subsp. sativa and Medicago sativa subsp. falcata while 

there were minimum between Medicago sativa subsp. sativa and varia. In addition, similar results were 

obtained from AMOVA analysis. When it was evaluated total genetic variances, it was seen that there 

were the highest genetic variance between Medicago sativa subsp. sativa and falcata but the lowest 

genetic variance was determined when all subspecies (Medicago sativa subsp. sativa, Medicago sativa 

subsp. varia and Medicago sativa subsp. falcata) were used together. 

Keywords: Alfalfa, Genetic Diversity, SSR marker, Subspecies, East Anatolia 

 

 

 

 

 

 

 

  



International Green Biotechnology Congress 
September 11-13, 2017, Dedeman Bostancı Hotel & Convention Center, ISTANBUL, TURKEY 

65 
 

MM-3 

Identification of Rice Retrotransposons in Barley 

Fatma TURGUT1 Sibel YILMAZ1, Feyza TUFAN2, Nermin GOZUKIRMIZI3 
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2 Halic University, Molecular Biology and Genetics Department, Beyoglu-Istanbul, Turkey 

3 Istanbul University, Molecular Biology and Genetics Department, Vezneciler-Istanbul, Turkey 
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Retrotransposons are a subclass of transposable elements and they can increase their copy numbers in 

the genome because of their copy-paste transposition mechanism. Every transposition event of a 

retrotransposon may cause genomic polymorphism between individuals of a species. However, most of 

the organisms developed various mechanisms for silencing of retrotransposons throughout evolutionary 

processes. By this way they protect their genome from harmful transposition events and prevent genome 

obesity.   

In this study, we investigated transposition events of rice retrotransposons Hopi, Houba, Osr30 and 

RIRE1 in 15-day-old barley seedlings. Barley seeds were germinated between moist filter papers in petri 

dishes and genomic DNA were isolated from 5 individual seedlings. IRAP-PCR primers were designed 

according to long terminal repeat region of Hopi, Houba, Osr30 and RIRE1 retrotransposons of rice. 

IRAP-PCR products were run at 2% agarose gel in 1XTBE. The IRAP-PCR results of all tested 

retrotransposon showed that there is no significant polymorphism between individual of barley seedlings. 

However, in our previous study we showed that these 4 retrotransposons are still active and cause 

genomic polymorphism between individuals of rice seedlings. The results of this study were proved that 

barley has a decent mechanism to prevent the retrotransposon mobility. Transpositions of 

retrotransposons are very important factors for genome dynamics and evolution of the species. However, 

our knowledge of their biology is still in a primitive state. Comparison of the stabile nature of barley 

genome and the active nature of rice genome according to their retrotransposon mobility may be helpful 

to understand the mechanisms that lie behind silencing process. 

Keywords: Barley, genome, dynamics, IRAP, retrotransposon, rice 
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Genetic Stability Confirmation of Cryopreserved Three Different 

Mentha × piperita L. Cultivars Using ISSR Markers 

Seçil KIVRAK, Selin GALATALI, Melih AŞAN, Serdar IŞIK, Hilal Büşra TOKGÖZ, Yeşim KAYA, Talip 

ZENGİN, Ergun KAYA 

 

Mugla Sitki Kocman University, Faculty of Science, Molecular Biology and Genetics Department, 

48000, Kotekli/Mugla, Turkey 

secilkivrak127@gmail.com 

Mentha piperita L. is a medicinally important plant and it is a natural hybrid between watermint and 

spearmint that belongs to the Lamiaceae familiy. The present study focused on genetic stability 

confirmation of long term conservated three local peppermint cultivars (“Candarli”, “Gomec”, “G-74”) 

using ISSR primers. All peppermint cultivars were cropreserved via droplet-vitrification which is one-step 

freezing and PVS2-based technique of cryopreservation. The genomic DNA isolation was achieved via 

CTAB method by grinding leaf samples collected from peppermint microshoots before and after 

cryopreservation. For genetic stability analysis, leaf samples of each peppermint cultivars were used 

from untreated shoots, PVS2 treated shoots, and cryopreserved shoots. The total of 46 “Candarli”, 41 

“Gomec” and 52 “G-74” reproducible bands, ranging from 200bp to 2900bp, were scored and, 80.4%, 

80.5% and 65.4% of genetic stability was detected from cryopreserved peppermint cultivars respectively.  

Keywords: Cryopreservation, Genetic stability, ISSR, Mentha piperita L. (peppermint) 
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Seven percent of total land surface of the world is affected by salinity and these areas are getting 

increased due to improper agricultural applications. The only way to guarantee the yield is to improve 

new cultivars tolerant/resitant to salt. In the project, morphologic and physiologic responses of bread 

wheat cultivars commonly cultivated in Central Anatolia Region were determined, 12hybrid genotypes 

were obtained via resiprocal hybridization between 2 salt tolerant/resistant and 2 salt sensitive/non-

resistant cultivars. Polymorphism profiles were determined by using 45 SSR primers in 2 salt 

tolerant/resistant and 2 salt sensitive/non-resistant cultivars, in 12 hybrid genotypes obtained via 

resiprocal hybridization between these cultivars and in 3 cultivars provided from abroad. Examination of 

expression levels of 10 genes, which are active under salt stress in wheat, is going on. At the end of the 

project, it is aimed to determine molecular markers which can be used in molecular breeding studies via 

MAS (Marker Assistant Selection) method and to improve new genotypes which are candidate cultivars 

tolerant/resistant to salt stress.  

Keywords: Bread wheat, salt tolerance, salt resistance, gene expression, SSR markers 
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1Gebze Technical University, Faculty of Basic Science, Department of Molecular Biology and Genetics, 
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Turkey 
3University of Rome “Tor Vergata”, Department of Biology, via della Ricerca Scientifica 1, Rome - 
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selin.unsal@hotmail.com 

Nowadays, cherry trees (Prunus avium L.) are cultivated in temperate regions of the world for their edible 

fruits. Different scientific works suggested that the domestication of this species would be occurred 

around Caspian and Black Seas, followed by a wide spreading in Europe and Western Asia. The purpose 

of the present work includes the comparison of the phylogenetics of 7 different Turkish wild cherry 

populations, collected from Gölcük, Düzce, Melen, Yedigöller, Abant, Molla Fenari and Kefken regions, 

in order to analyze their genetic structures, highlight their breeding capacity and identify ancestral 

genotypes. To carry out these analyses, DNA barcoding technique was applied. In particular, total 

genomic DNA was extracted from leaf materials and PCR amplifications of two plastidial and one nuclear 

barcode genes were performed. Finally, sequencing protocols were carried out to obtain the nucleotide 

successions of these genetic regions which were aligned and compared by CLUSTAL W and PHYLIP 

softwares. The phylogenetic trees which were produced, on the basis these data, allowed to identify the 

genetic variability and relationships existing among the Turkish wild cherry populations, explain the 

evolutionary processes of this plant species in its original distribution area and detect ancient cherry 

genetic profiles. Moreover, the comparison between Turkish wild samples and those registered in the 

scientific database of GenBank (mainly cultivated cherry trees) was performed, using BLAST software, 

to confirm the identity of the analyzed DNAs and measure their similarity percentage. Finally, this 

research also represented an important study for conservation of this species and valorization of its 

adaptive potential and breeding capacity.    

Keywords: DNA barcoding, phylogenetics, wild cherry 
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Erdal ORMAN1, Duygu ATES2, Seda NEMLI3, Bahattin TANYOLAC2 
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Walnut trees (Juglans regia L., 2n = 32) belongs to the family Juglandaceae, whose nowadays 

distribution ranges from the 10th to the 50th parallel northern latitude in the world, plays a very important 

role in agroforest economy both in order to high quality seed production and valuable wood. The major 

producer country of walnut trees are USA, China and Turkey, respectively and this species is naturally 

distributed from East Turkey through Afghanistan, North of Iran, mountains of Nepal, Pakistan and 

central Asia. In this study, Genotyping by Sequencing (GBS) markers that provides a high-throughput 

whole-genome genotyping platform in order to the identification and scoring of thousands of polymorphic 

loci without any need for prior sequence information, were used to detect the genetic diversity among 

154 walnut genotypes collected from Turkey. GBS marker system generated a total of 16,767 SNP 

markers and after filtering 13,611 polymorphic SNP markers were used for genetic diversity analysis of 

walnut genotypes. Population structure studies revealed that the 154 walnut genotypes divided into three 

groups. Principal component analysis (PCA) results indicated a spatial representation of the relative 

genetic distances among walnut genotypes displayed three distinct groups, supporting results from the 

structure analysis. GBS markers are very effective to identify very small polymorphisms. The information 

obtained in the current study could be used for walnut breeding researches and also indicated the power 

of GBS markers for analysis and evaluation of this diversity of walnut genotypes.  

Keywords: GBS, SNP, walnut, fruit tree, genetic diversity 
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Wheat is self-polinated cereal and have complex genome. Wheat has been used for human consuption 

and animal feeding and it has strategic importance whitin agricultural production. There are several biotic 

and abiotic stress factors that limits the wheat production. Among them, disease and pests are important 

biotic stress factors that influnce negatively wheat production. Among the disease attact to durum wheat, 

yellow rust caused by Puccinia striiformis f. sp. tritici is a serious disease of wheat production. In the 

study, 389 accessions collected from different countries inluding Turkey subjected to field experiment in 

Adana and Menemen (Izmir) location during 2015-2016 and 2016-2017 growing season and phenotyped 

according to disease resistancy at the seedling and adult plant stages. Then accessions genotyped using 

14.384 SNPs identified by GBS technology. The data from phenotype and genotypes combined and 

analysed using STRUCTURE and TASSEL softwares for GWAS. GWAS identified 23 SNPs that were 

significant associated with yellow rust disease resistance at the seedling stage, while 28 SNPs were 

linked with resistance at the adult plant stage using a mixed linear model corrected for population 

structure, kinship relatedness and adjusted for false discovery rate. Identification of novel genes or QTLs 

will enhance understanding of yellow rust resistance and will assist for breeding of resistant durum wheat 

varieties. 

Keywords: Wheat, Yellow rust, GBS, SNP, GWAS 
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Fig (Ficus carica L.), a deciduous tree belonging to the Moraceae family, is one of the earliest cultivated 

fruit trees and consumption of its both fresh and dried fruit has been associated with longevity and both 

fig products have a high commercial importance throughout the world. In this study, genetic diversity 

among 86 fig genotypes that collected from Algeria and Turkey was evaluated using 23 inter primer 

binding sites (iPBS)-retrotransposon and 16 simple sequence repeat (SSR) primers. iPBS-

retrotransposon markers and SSR markers represented 63 polymorphic bands and 25 alleles, with an 

average of 2.7 and 1.6 per primer, respectively. The average value of polymorphism information content 

for the iPBS markers were 0.73 and SSR markers were 0.69. In current study, applying the neighbor-

joining method to the combined iPBS-retrotransposon and SSR data, 86 fig genotypes were clustered 

into two groups. Population structure was determined with using the STRUCTURE software. Low genetic 

diversity was detected between the Algerian and Turkish varieties that studied. The results confirmed 

that both iPBS-retrotransposon and SSR markers are powerful and useful tools and effective marker 

system in order to evaluation of molecular characterization and genetic diversity of fig genotypes. 

Keywords: Ficus carica L., Inter primer binding sites-retrotransposon, Simple sequence repeat, Genetic 

diversity, Population structure, Algeria, Turkey 
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Association mapping (AM), also known as linkage disequilibrium (LD) mapping, is an innovative 

approach to identify associations between traits of interest and genetic markers. In this study, 128 

common bean genotypes from all over the world, were genotyped using Simple Sequence Repeat (SSR) 

and Single Nucleotide Polymorphims (SNP) markers. SNP markers were generated by genotyping by 

sequencing. Using model-based Bayesian clustering in STRUCTURE was revealed three subgroups 

among the genotypes. Decay of linkage disequilibrium was estimated by calculating the squared 

correlation between pairs of markers using marker band intensities. We examined LD in common bean 

genotype with 60 SSR and 5,000 SNP markers. LD was significant (p ≤ 0.01) for about 56% of the SSR 

and SNP marker. Flowering time loci associations were identified using 34 SSR and 1,484 SNP markers 

and the general linear model (GLM) implemented in Trait Analysis by Association, Evolution and Linkage 

(TASSEL). Marker–trait associations were investigated both with population structure into account. 

According to AM results, 3 SSR and 18 SNP markers–trait associations related to the flowering time loci. 

This study demonstrated that AM can be successfully applied in common bean for detection of marker-

traits associations and can help breeders to develop new strategies for improving common bean quality. 

Keywords: Association mapping, common bean, linkage disequilibrium, SNP, SSR 
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Evaluation of genetic diversity present in gene pools is a significant assignation for plant breeding 

programs. Durum wheat is one of the oldest cultivated cereal species in the world. Wheat gene center 

is considered to be fertilecrescent where Turkey belongs to. It is used for the production of various types 

of bread, couscous, and pasta. The current study was conducted to identify the genetic variation in a 

total of 389 durum wheat genotypes (Triticum turgidum L. var. durum) based on Genotyping by 

Sequencing (GBS) technology that is a restriction-based method allowing for identification of DNA 

polymorphism at several thousand loci in a single assay without relying on prior information of DNA 

sequence. This marker system generated 14,384 polymorphic SNP markers. The STRUCTURE 

software was used to determine durum wheat population structure and results showed that 389 durum 

wheat genotypes divided into four groups. Principal component analysis (PCA) results represented a 

spatial representation of the relative genetic distances among durum wheat genotypes displayed four 

distinct groups, supporting results from the structure analysis. All the results obtained from present study 

represented that GBS technology can be effectively and efficiently used for genetic diversity researches 

of durum wheats. 

Keywords: GBS, SNP, durum wheat, cereal species, genetic diversity 
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Apricot (Prunus armeniaca L.) is the third most economically important species among the stone fruit 

crops with 3.8 million tons produced worldwide. Its fruit quality is one of the main bottlenecks for apricot 

consumers. Therefore, improvement of apricot fruit quality is one of the main objectives in apricot 

breeding researches. In present study, 259 apricot genotypes that collected in Turkey were used to 

perform a quantitative trait loci (QTL) mapping for fruit traits (fruit color, weight and firmness). Association 

mapping was constructed with 24,864 SNP markers that detected by Genotyping by Sequencing (GBS) 

technology. MLM (Mixed Linear Model) analysis, including kinship and population structure, was used to 

identify marker- fruit trait associations. A good QTL stability was observed between years and 15, 17 

and 12 QTLs were significantly associated with fruit color, weight and firmness, respectively. Our study 

shows that GBS technology can be effectively applied in association mapping and QTL studies of apricot. 

The fruit related QTL identification offers the opportunity to develop the breeding programmes of apricot 

by introducing an early genomic marker assisted selection (MAS), and detect candidate genes 

associated with these fruit traits. 

Keywords: GBS, apricot, association map, QTL, Fruit color, Fruit weight, Fruit firmness. 
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Understanding population structure and genetic relationships is important in utilization of wild and 

cultivated chichpea (Cicer ssp.) in breeding programs, due to high content of carbohydrates and protein 

than other pulses. As well as chickpea is a good source of important vitamins and essential amino acids. 

We genotyped 100 wild and 100 cultivated chickpea accessions which can represent the general profile 

of high the genetic diversity in the Turkey. A total of 121.384 SNP markers were detected for this study, 

resulting from Genotyping by Sequnecing (GBS) analysis were sequenced on Illumina Hiseq 2000 

platform. For determining population structure using the STRUCTURE, populations were divided into 4 

populations (POPI, POPII, POPIII, POPIV), which was consistent with the clustering of principal 

component analysis (PCA). Also genetic relationships were calculated using NTSYS-pc software 

program. Genetic distance was found to be in the range of 0.05 to 0.91. The results indicated that there 

were obvious genetic variations between accessions of wild and cultivated chickpea. The large number 

of SNPs determined in this study will be useful for future genetic analysis such as QTL map, linkage 

mapping and comparative studies in chickpea. 

Keywords: Population structure, GBS, SNP, chickpea, principal component analysis 
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Apricot (Prunus armeniaca L.) belongs to the family Rosaceae, subfamily Prunoideae and all of those 

species are diploids with eight pairs of chromosomes (2n = 16). Three different regions have been 

detected as the origin center for cultivated apricot around the world; (1) Chinese Center (China and Tibet) 

(2) Central Asian countries (from Tien-Shan to Kashmir, India) (3) Near-Eastern Center (Iran, the 

Caucasus and Turkey). In order to identify genetic diversity, DaRT markers were used among 275 apricot 

genotypes that collected in Turkey. GBS technology generated a total of 35,714 SNP markers and after 

filtering 24,864 polymorphic SNP markers were used for genetic diversity analysis of apricot genotypes. 

Population structure was determined with using the STRUCTURE software and results represented that 

275 apricot genotypes divided into three groups. The un-weighted pair group method with arithmetic 

mean (UPGMA) dendrogram placed the 275 apricot genotypes into three main clusters, supporting 

results from the STRUCTURE software. Understanding the distribution of genetic diversity among 

genotypes has great importance for the efficient management of germplasm collections and plant 

breeding programs. Our study shows that GBS technology can be effectively applied in genetic diversity 

studies of apricot. 

Keywords: GBS, SNP, apricot, fruit tree, genetic diversity 
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Walnut (Juglans regia L., 2n = 32) belongs to the family Juglandaceae. It is an economically important 

tree widely cultivated for human health benefits. It distributed over a wide geographical range that 

extends from Far East to America including Turkey. Turkey is in 3rd place in walnut production 

throughout the world. Although Turkey is one of the gene centers around the World, investigation level 

of genetic diversity and assotiation mapping studies have not been carried out up to date. Therefore 

studies on fruit characteristics are becoming more important. Genome-wide association mapping 

(GWAS) is a powerful technique to determine the molecular markers associated with phenotypic 

characters and to genetic map of important characters. The aim of this study was to identify a GWAS to 

find molecular markers associated with fruit traits in a walnut population. The 154 walnut genotypes from 

Turkey were genotyped with 13,611 single-nucleotide polymorphism (SNP) by genotyping-by-

sequencing (GBS), and some fruit related characters was measured during 2015 and 2016 growing 

season. GWAS for fruit traits were performed on the population using a mixed linkage model (MLM) in 

Tassel software. The GWAS identified 20, 7, 31, 18 genomic regions associated with fruit weight, kernel 

fruit weight, fruit size and fruit in the walnut genome, respectively. These results demonstrated that the 

power of GWAS is an effective and rapid method for identificaiton of pomologic traits and these QTLs 

could be used in marker-assisted selection to identify and pyramid different loci for improved fruit traits 

in walnut. 

Keywords: Genome-wide Association Mapping (GWAS), walnut, fruit, GBS, SNP 
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Apricot is an important fruit species in Turkey. The recent scientific studies conducted on apricot fruits 

indicating their high nutritional quality for human health, thus apricot fruits have gained more importance. 

GWAS has been developed for determining relationships between the some fruit characters and SNP 

markers in natural populations. In this study, a total of 259 apricot cultivars/genotypes existed in 

genebank belongs to Malatya Apricot Research Institute was used. Phenotyic data were measured 

during 2016 and 2017 growing season. GWAS using a cultivars/genotypes of apricot was conducted to 

gain insight into the genetic architecture of seed weight, flesh/seed ratio and freedom of pit. The apricot 

germplasm genotyped with 24.864 SNP markers. GWAS were performed for seed weight, flesh/seed 

ratio and freedom of pit using combined with population structure, genotypic and phenotyping data 

according to mixed linear model (MLM) approach implemented in TASSEL.  A total of 28, 25 and 17 

significant statistically associations involving SNPs were detected for seed weight, flesh/seed ratio and 

freedom of pit, respectively. Our findings could contribute to more effective screening of germplasm to 

find the strong correlation between markers and trait will be identifed. The markers then can be used in 

marker assisted selection in apricot breeding studies.  

Keywords: Apricot, Genome-wide association study (GWAS), SNP, seed weight, flesh/seed ratio, 

freedom of pit 
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The aim of this study is investigation of genetic diversity by using ISSR molecular markers in 100 

accessions from 10 populations belong to different species in genus Carthamus L. collected from 

Southeastern Anatolia. Five ISSR primers produced 115 loci and 114 of which were polymorphic. The 

number of polymorphic loci ranged from 34 (29.57%) to 81 (70.43%) between populations. Genetic 

diversity estimates indicated that the value of genetic diversity at population level and locus level were 

same as He = 0.28. Genetic differentiation value between populations was Gst = 0.42, and gene flow 

value was Nm = 0.61. The highest genetic distance value was observed as D = 0.26between population 

J (C. tinctorius) and populations F and G (C. dentatus), while the lowest genetic distance value was 

observed between population J (C. tinctorius) and population I (C. tenuis). A dendrogram was 

constructed based on ISSR data by UPGMA method displayed that populations separated into two main 

groups. The overall results indicated that populations from genus Carthamus L. displayed considerably 

high genetic diversity, which is the expected case because, plant species show higher genetic diversity 

values in the centre of their origin, where Turkey is in the vicinity of the centre of origin of Carthamus L.. 

Genetic differentiation between populations was substantially large, which might be the result of low level 

of gene flow and the crosses between different species in genus Carthamus L. most probably do not 

produce much viable and fertile hybrids.  

Keywords: Carthamus L., ISSR, genetic diversity, molecular markers 
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Broomrape (Orobanche cumana Wallr. – Orobanche cernua Loelf.) is an angiosperm that parasitizes 

sunflower roots and causes economic damage to sunflower production on a worldwide scale. Breeder 

must determine which races are present in the region for which the hybrids are developing in parallel 

with the appearance of new broomrape races and sources of broomrape resistance. There are eight 

known races of O. cumana parasitizing sunflower: A through H and new races spread out easily and 

quickly year-by-year. The purpose of this study was to assess the race composition of O. cumana in the 

Thrace region of Turkey by microsatellite markers. The results obtained by 24 polymorphic markers out 

of 100 showed that the O. cumana population in Turkey is devised into 4 groups according to their 

geographic origin and 6 clusters according to their genetic diversity. O.cumana seeds, collected from 9 

locations in the Thrace region of Turkey, were mixed and infected of 10 differential set of sunflower. 

Infected orobanche nodules were counted on per plant’s roots. All process was managed according to 

the Pustovoit method. All results showed that O. cumana populations contains 6 different races namely 

race A, race D, race E, race H, race I and race F. This research has been supported by TUBITAK BIDEB 

Program No:2216 - Research Fellowship Programme for International Researchers and Marmara 

University Research Foundation (Project No: FEN-C-YLP-090217-0050). 

Keywords: Sunflower, Orobanche cumana, SSR markers, race, infestation. 
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Pistacia genus includes many significant species such as Pistacia terebinthus, P. khinjuk, P. vera, P. 

atlantica, P. palaestina. There are only a few molecular studies that address genetic and taxonomic 

relationships of Pistacia species. In this study, taxonomic relationship and genetic variation of Pistacia 

germplasm indicated above was investigated by rbcL marker DNA barcoding method proposed as DNA 

based tool for species idenfication. Five species including 18 genotypes (9 male, 9 female) were used 

for DNA sequencing analysis of rbcL gene which is widely used in the reconstruction of phylogenies of 

plant species. In the frame of diversity analyses, Principal Component Analysis (PCA), STRUCTURE 

analysis were performed and phylogenetic tree was constructed. The PCA graph has indicated that 18 

Pistacia genotypes covering 5 species divided into three main groups. Delta K value suggested that an 

optimal number of K = 7 implies the existence of seven subpopulations in the gene pool by STRUCTURE 

analysis. Pistacia atlantica was the most distinct species according to phlyogenetic tree. Determination 

of genetic variation and genetic relationship among these species is an important contribution for 

classification and utilization of Pistacia germplasm resources for breeding programs. This study has been 

supported by Marmara University Research Foundation (Project No: FEN-C-YLP-090217-0049). 

Keywords: Pistacia, DNA barcoding, rbcL, PCA, phlogeny. 
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Tomato chlorosis virus (ToCV), genus Crinivirus family Clos-teroviridae, have RNA genome that 

composed of two molecules of single-stranded positive-sense RNA. ToCV localize in the phloem and is 

transmitted by three whitefly species, the tobacco whitefly (Bemisia tabaci Gennadius), the greenhouse 

whitefly (Trialeurodes vaporariorum Westwood) and the banded whitefly (Trialeurodesa butilonea 

Haldeman). Plants that is infected by ToCV show interveinal yellowing, necrotic flecking, rolling and 

thickening of leaves that begin on the lower part of the plant and gradually progress upward. Similar 

symptoms are also evident in the presence of either Tomato infectious chlorosis virus (TICV) infections 

or magnesium deficiency. Therefore, diagnosis of ToCV by classical methods is very difficult and there 

is a need of utilization of molecular techniques. Due to this requirement, total RNA’s were isolated from 

tomato leaves that were collected from greenhouses located in 5 different districts of Antalya (Merkez, 

Serik, Kumluca, Demre, Kaş). Then, RNA samples were transferred to c-DNA by using Reverse 

Transcriptase. PCR reaction was performed on cDNA of anticipated ToCV infected samples by species 

specific coat protein (CP) encoding gene primer pairs. PCR product was sequenced for 15 isolates and 

sequences were compared with the data in the NCBI database. Similarity of the isolates was determined 

with using BLASTN while phylogenetic tree was constructed by using MEGA 6.0 in the Neighbor-Joining 

algorithm. Our results showed that optimized technique could be used for diagnosis of ToCV infection in 

tomato. 

Keywords: Coat protein, ToCV, tomato, sequencing 
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The genomes of most plants consist of a diverse collection of retroelements, including LINE-like 

retrotransposons, long terminal repeat (LTR) retrotransposons and endogenous retroviruses. 

Retrotransposons are usually species-specific elements. However, some retrotransposons could be 

identified in more than one species. This probably occurs as a result of horizontal gene transfers. SIRE1 

is one of the retrotransposons identified in more than one species. This retrotransposon discovered in 

soybean genome and detected in 37 plant species genome with subsequent works. A recent study has 

been demonstrated that animal systems also have SIRE1. Because there are many retrotransposons 

which have the ability to move in the genome or between genomes we aimed to investigate SIRE1 and 

Sukkula retrotransposon movements in human genome. For this purpose IRAP molecular marker 

technique was used to identify SIRE1 and Sukkula in 24 different individual’s DNA samples. As a result 

of the study, there were 0-38% polymorphism rates among all samples for SIRE1; 8-100% polymorphism 

rates among all samples for Sukkula. This is one of the first studies related to plant specific 

retrotransposon analysis in human genome. The obtained findings are expected to contribute to increase 

knowledge about plant-specific retroelements in human genome. 

Keywords: Sukkula, SIRE1, Plant Retrotransposons, Human DNA 
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PTC-1 Merve ALBAYRAK PhD student  
Tissue Culture and Transposon Studies on Colchicum 
chalcedonicum 

PTC-2 Ceren ÜNEK Post-Doc.  
Pathogen Screening in Hazelnut Plants Prior to In Vitro 
Propagation 

PTC-3 Muhammad Nisar ALI MSc student 
Embryogenic callus induction from Citrus species via in 
vitro ovule culture (NOT PRESENTED) 

PTC-4 Hamit EKİNCİ PhD student  
From solid to liquid micropropagation systems: a case 
study on Photinia  

PTC-5 Yıldız AYDIN Assoc. Prof.  
Antioxidant Enzyme Activity in vitro Tissue Culture 
Conditions in Sunflower  
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Turkey is homeland to many endemic species that Colchicum calcedonicum is one of them has long-

oval shaped corm under the soil, usually 3-4 leaves on it. Chromosome number of C. Calcedonicum is 

2n = 50. It is known that 50-90% of the plant genomes contain transposons as mobile elements which 

are capable of jumping from their positions to others within the genome. Retrotransposons, a variant of 

transposons, copy and move themselves through with an RNA. These movements are resulted in a 

number of mutations and increases of genom size in plants. Retrotransposon movements in plants can 

be monitored by inter retrotranposon amplified polymorphism (IRAP) method which is amplification of 

the genomic region between two retrotransposons by PCR. The aim of this study is to investigate 

retrotransposon movements in Colchicum calcedonicum by IRAP molecular marker technique and to do 

plant tissue culture studies in Colchicum calcedonicum. The plant samples were collected from the 

botanical garden of Istanbul University, cultured in plant tissue culture mediums. DNA isolation 

wasperformed from all the samples via CTAB protocol. DNAs obtained from DNA isolation were amplified 

by PCR via Sukkula primer. Then, retrotransposon movements were investigated by IRAP technique. 

By the gel electrophoresis, band patterns were observed in all samples. Nowadays, IRAP molecular 

markers are widely used to determine genetic diversity in plants. There is no study about tissue culture, 

transposon movements or IRAP technique on Colchicum calcedonicum. This is the first report to show 

Sukkula trasposon movements on Colchicum calcedonicum. Therefore, our work will contribute to future 

works.  

Keywords: Colchicum chalcedonicum, Tissue Culture, Transposon, Sukkula, IRAP 
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PTC-2 

Pathogen Screening in Hazelnut Plants Prior to In Vitro Propagation  

Ceren ÜNEK, Deniz URAS, Serap KAYA, Bahar SOĞUTMAZ ÖZDEMIR 

Yeditepe University, Department of Genetics and Bioengineering Kayışdağı Cad. 34755, Ataşehir, 

İstanbul, Turkey 

ceren.unek@yeditepe.edu.tr 

Turkey with wide ecological areas is suitable for hazelnut (Corylus avellana L.) production and Black Sea 

area, in particular, has the highest quality hazelnut varieties of the world. Turkey is the first country 

worldwide in hazelnut production with 68% share according to the average of 2003-2012. Pathogen 

presence such as bacteria, viruses and fungi in hazelnut prevents the healthy growth of the plants and 

reduce productivity. Since tissue culture techniques are used for the production of pathogen-free plants, 

clonal and mass propagation of hazelnut seedlings is crucial. However, these pathogens may continue 

to cause contamination in tissue culture due to the challenges in their elimination by surface sterilization. 

Thus, the objective of this study is to screen the hazelnut plants, supplied from Giresun Hazelnut 

Research Institute, for pathogens before exposing them to tissue culture conditions. This screening has 

great importance to decrease the level of contamination through selection of healthy plants. In seven 

different important hazelnut varieties, several viral, bacterial and fungal pathogens were detected using 

Real-time PCR and ELISA tests for virus screening, FAME (Fatty Acid Methyl Esters) - GC (Gas 

Chromatography) analysis for fungus identification and microscopic determination of bacterial pathogens 

after growth in selective media. 

Keywords: Hazelnut, pathogen screening, in-vitro propagation 
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PTC-4 

From Solid to Liquid Micropropagation Systems: A Case Study on 

Photinia 

Hamit EKİNCİ1, Veysel SÜZERER1,2, Tugce AKBULAK1, Yelda ÖZDEN ÇİFTÇİ1,3 

1Gebze Technical University, Department of Molecular Biology and Genetics, Plant Biotechnology 

Laboratory, Kocaeli, Turkey 
2Bingol University, Department of Medical Services and Techniques, Bingol, Turkey 

3Gebze Technical University, Biotechnology Institute, Kocaeli, Turkey 

hamitekinci@yandex.com 

There is an increasing demand to ornamental plants all over the World. Fraser Photinia (Photina X fraseri 

Dress.) is an evergreen woody ornamental plant that has commercial importance. Due to the rooting 

problems faced in its traditional vegetative propagation of the species, biotechnological methods such 

as plant tissue culture is used as a complementary strategy to propagation. The mass production of 

plants for commercial purpose in in vitro requires the use of automated systems that provide uniform and 

rapid reproduction of cultured tissues. The use of liquid nutrients is more suitable for automated mass 

propagation of plant tissues in order to provide greater control over the preparation, ultrafiltration, 

manipulation, and fixation of pH. In this study, we performed semi-solid culture with combination of 

different medium and plant growth regulators [(MS, WPM, DKW and QL), (BA, KIN, TDZ and 2IP) and 

(1,2 and 4 mg/L)] and liquid culture using temporary immersion system (TIS) with the RITA® bioreactor 

system applying different time range for immersion (16 minutes in 8, 16 and 24 hours (A, B and C) to 

optimize the micropropagation of Fraser Photinia. When the shoot forming capacity (SFC) index, 

obtained based on percentage of proliferation, shoot length and shoot/explant ratio, were evaluated, the 

best result for semi-solid culture was 3.66 in MS medium including 2 mg/L BA, and the results for liquid 

culture A,B and C were 1.58, 1.72 and 1.46 respectively. Moreover, for a faster micropropagation, the 

best immersion time (B) was repeated with another liquid immersion system SETIS, which is a larger 

scale bioreactor system. 

Keywords: Ornamental plant, mass propagation, bioreactor 
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PTC-5 

Antioxidant Enzyme Activity In Vitro Tissue Culture Conditions in 

Sunflower  

Yıldız AYDIN1, Elif Kılıç2, Ezgi ÇABUK ŞAHİN1, Göksel EVCİ3, Ahu ALTINKUT UNCUOĞLU2 

1Marmara University, Faculty of Science and Art, Department of Biology, Istanbul, Turkey 
2Marmara University, Faculty of Engineering, Department of Bioengineering, Istanbul, Turkey 

3Republic of Turkey Ministry of Food, Agriculture and Livestock Directorate of Trakya Agricultural, 

Research Institute, Edirne, Turkey 

 

In vitro culture of plant cells is useful tool to study the adaptive mechanisms of plants living in adverse 

environments. In view of these facts, the objective of this work was to understand the effects of plant 

growth regulators and the other parameters on antioxidant enzyme activity (peroxidase and superoxide 

dismutase) in two sunflower (Helianthus annuus L.) genotypes were grown at field and used as plant 

material in this study. The capitulums were collected when the microspores were at uni-nucleate stage 

for anther culture. Anthers were pretreated with cold for 24 hours at 4°C and heat for 2 days at 35 0C in 

the dark. Plating density was around 20 anthers per control and media supplemented with different plant 

growth regulators petri dishes (0,5 mg/l 2,4 D+0,5 mg/l BAP; 0,5 mg/l NAA+0,5 mg/l BAP; 0,5 mg/l 

IAA+0,5 mg/l BAP and 2 mg/l NAA+1 mg/l BAP). Calli were obtained from supplemented with different 

plant growth regulators media and used for enzyme activity. In this study; the highest superoxide 

dismutase activity was obtained from A1 media (0,5 mg/l 2,4D+ 0,5 mg/l BAP) while highest peroxidase 

activity was obtained from A2 media (0,5 mg/l NAA+0,5 mg/l BAP). Superoxide dismutase and 

peroxidase activities in 2 days heat pretreatment were higher than 24 hours cold pretreatment. This study 

indicated that in vitro tissue culture conditions effect to antioxidant enzyme activity.  

Keywords: Sunflower, anther culture, plant growth regulators, antioxidant enzyme activity. 

Acknowledgement: This research has been supported by TUBITAK TOVAG (Project No: 214O274) 

and Marmara University Research Foundation (Project No: FENC-YLP-200716-0382). 
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S-1 

Genomic Analysis of Feeder Soybean Seeds Under Salinity Stress 

Olcay ŞAHİN1, Sinan MERİÇ2, Deniz Gürle1, Şule ARI1 

1Istanbul University, Faculty of Science Department of Molecular Biology and Genetics 34134, 

Istanbul, Turkey 
2Istanbul Kültür University, Faculty of Science and Letters, Department of Molecular Biology and 

Genetics, Istanbul, Turkey 

sah.olcay@gmail.com 

Plant biotechnology aims to feed the growing population in the world and to be beneficial to both 

producers and consumers. According to EFSA, transgenic expression in commercial GM crops must be 

stable for generations. It has great importance to evaluate the behavior of plants against abiotic stress 

conditions, so these traits of current transgenics in agriculture can be sustained. 

The aim of this study was the investigation of saliniy stress effects on transgene expression in GM 

soybean plants. GM seeds have been analysed by CaMV 35S promoter and NOS terminator-specific 

PCR in genomic DNAs. Seeds were identified as Roundup Ready. Soybean seeds were treatedwith salt 

stress at different concentrations (respectively, 0, 80, 120, 160 and 200mM) when they reached the 3-

leaf stage after germination. As a result of 14 days salt treatment, it was observed that the leaf area and 

root length of the plants at the concentration of 200 mM were significantly decreased comparing to the 

control. Stem lengths did not present differences at any concentration. The effect of different levels of 

salt stress on the expression stability of cp4 epsps gene cassette has been examined by qRT-PCR with 

RRS primers. 

Further investigations on genetic stability of commercial GMs under abiotic stress conditions is required 

to elucidate how abiotic stresses affect transgene stability. We believe that all of our findings will 

contribute to constitute new GMO strategies.  

Keywods: Genetically modified organisms, Glycine max, qRT-PCR, Roundup Ready 
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S-2 

Physiological Impact of Salinity Stress on Two Closely Relative 

Species: Model Plant Brachypodium distachyon and Common 

Wheat Triticum aestivum 

Çağla Görkem EROĞLU, Ebru YILMAZ, Oktay AKYÜREK, Emrah NiKEREL, Bahar SOĞUTMAZ 

ÖZDEMIR 

 

Yeditepe University, Department of Genetics and Bioengineering, İstanbul, Turkey 

caglagorkem.eroglu@std.yeditepe.edu.tr 

Salinity is one of the most severe stresses limiting the productivity of crops. Salt tolerance mechanisms 

and associated genes should be elucidated to enhance agricultural production. Triticum aestivum, bread 

wheat, is one of the most significant stable crops having a large and complex genome (~17 Gbp), which 

makes it recalcitrant to molecular and genetic studies. Brachypodium distachyon is a temperate grass 

recently emerged as monocotyledonous model plant due to its unique attributes: compact genome size 

(272 Mb), fast generation time, small stature and easy growth conditions. B. distachyon is a close relative 

to important crops such as wheat, barley and rye. In this study, physiological responses of B. distachyon 

and T. aestivum to salinity stress were determined via relative water content (RWC) and chlorophyll 

content (CC) analysis. Besides, two different extraction methods for CC analysis were compared, and 

using acetone as a solvent was found to give more accurate results rather than using ethanol. To find 

the optimal salt concentration for salinity treatment, B. distachyon (genotype 37-3) and T. aestivum (cv. 

Ceyhan-99) plants were exposed to different concentrations of NaCl. The required NaCl concentration 

to observe significant changes in CC were determined as >200 mM for T. aestivum, and >320 mM for B. 

distachyon. In RWC analysis, only a slight change was observed at higher concentrations of NaCl in 

wheat. At molecular level, changes in gene expression level of TaSR (Triticum aestivum salt-response) 

gene in wheat were evaluated under salinity stress resulting in approximately 38 fold increase in the 

expression under 200 mM NaCl treatment. 

Keywords: Brachypodium distachyon, Triticum aestivum, bread wheat, salt stress, relative water 

content, chlorophyll content, TaSR 
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Expression analysis of lncRNAs in barley under salinity stress 

Elif KARLIK¹, Nermin GÖZÜKIRMIZI² 

¹Istanbul University, Department of Biotechnology, 34134 Vezneciler, İstanbul, Turkey 
²Istanbul University, Faculty of Science, Molecular Biology and Genetics, 34134 Vezneciler, İstanbul, 

Turkey 

 
elifkarlik@gmail.com 

Barley is a salt tolerant among cereals. It is important toinvestigate responses to salt stress. The aim of 

this study is the investigation of physiological and molecular responses of four barley genotypes Hasat, 

Beyşehir 99, Konevi 98 and Tarm 92) to 150 mM salt stress during 3 days germination. Grains were 

placed randomly in petri dishes containing filter paper soaked in (a) only H2O (control), (b) 150 mM NaCl 

for 72 h. RNA extraction were carried out using TriPure® reagent from leaf and root amples obtained 

after 150 mM salt application. Expression levels of CNT0018772 and CNT0031477 were determined by 

qPCR. The physiological results showed salinity affected germination percentage, root and shoot 

heights, fresh and dry weights, water and protein content. However, proline content altered only in 

Beyşehir 99. Expression analysis showed salinity affected expression levels of CNT0018772 and 

CNT0031477 on roots and leafs during germination. Expression levels of CNT0018772 and 

CNT0031477 for 150 mM salt applied groups were down-regulated compared controls on roots and leaf 

except Tarm 92. On the contrast of other varieties, expression levels of CNT0031477 were up-regulated 

on root and leaf of Tarm 92. Comparison of CNT0018772 and CNT0031477 expression levels on roots, 

there was no significant difference between barley varieties for controls (p>0.05). However, it was found 

there was statistically significant difference between 150 mM salt treatment and  control groups for 

CNT0031477 expression levels (p<0.05). Tukey test was performed to reveal significance between in 

which groups and, it was determined, Konevi 98 leaf control expression level was statistically higher than 

Tarm 92 leaf control. This is the first report about the lncRNAs expression levels of barley under salinity. 

Keywords: Hordeum vulgare L., lncRNAs, salt stress, expression analysis 
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Cell cycle regulation in maize (Zea mays L.) leaf growth zones under 

chilling stress 

Fatma AYDINOGLU 

 

Gebze Technical University, Molecular Biology and Genetics Department, Gebze-Kocaeli- Turkey 

faydinoglu@gtu.edu.tr 

Low temperature affects the leaf growth of maize (Zea mays L.) seedlings negatively and causes 

developmental defects and yield loss. Leaf grows as a result of cell division and cell expansion 

processes. In maize leaf, these processes take place in growth zones which are meristem, elongation 

and mature, located along the leaf base to tip. To investigate the function of chilling stress-induced 

growth inhibition, we exposed ADA313 maize hybrid line seedlings to low night temperature until 4th leaf 

is fully matured and a control group was also grown under control conditions for comparative analyzes. 

In consequence of low night temperature, we observed 22% and 24% reduction in final leaf length and 

leaf elongation rate compared to control conditions, respectively. To analyze the cell cycle regulation, 

the growth zones of the maize 4th leaf were harvested and DNA amount of individual growth zones were 

examined by flow cytometry. Also, expressions of cyclinB2;1 and cyclinD5;1 which are cell cycle check 

point genes, were studied by qRT-PCR. Flow cytometry results showed that the amount of 2C DNA in 

elongation zone decreased, while the 4C DNA amount increased under stress condition. Despite that, 

any differences for the DNA amount were not detected in meristem and mature zones. Also, expression 

of the cell cycle check point genes did not change significantly under chilling stress compared to control. 

These findings indicate that the maize growth retardation caused by chilling stress was due to cell 

expansion processes rather than cell division. (This study supported by TUBITAK grand number 

115Z527).  

Keywords: Plant cell cycle, maize leaf growth, chilling stress 
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Interaction of Barley Heterotrimeric G Protein Alpha Subunit With 

Molecular Signalling in Plant Stress Response 

Burcu KARAHALİL, Filiz GÜREL 

Istanbul University, Faculty of Science Molecular Biology and Genetic Department 34134, Istanbul 

Vezneciler/Turkey 

burcuka12@gmail.com 

Heterotrimeric G-proteins have been implicated in several processes during growth and development, 

and transduce extracellular environmental signals to the cell. Those signalling proteins also function as 

key players in hydrogen peroxide (H2O2) production in plant cells, but their induction and stomatal 

regulation are not sufficiently known. 

G-proteins consist of three subunits: Gα, Gβ and Gγ in Arabidopsis and similarly in barley. In this study 

we have characterized barley G-protein alpha subunit structurally and compared with Arabidopsis 

counterpart. We have also studied plant stress responses in barley cells which silenced for their -protein 

subunit. Hydrogen peroxide, which is an important signalling component of stress-induced cells, has 

been investigated at 0, 10 and 20 days after inoculation of antisens construct of G- in barley leaves. As 

a result, H2O2 has decreased by 20% during 10 days and by 50% during 20 days compared to control 

plants. We have also examined the reduction of number of stomata microscopically and expression 

profiles of antioxidant genes. A negative role of G protein alpha subunit in stress response was proposed 

for barley which has a higher tolerance under various abiotic stresses.  

Keywords: Heterotrimeric G-protein, Gα subunit, Hydrogen peroxide, barley, VIGS, signalling 

mechanism 
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Natural Variation of Salt Tolerance in Quinoa 

Sefa AYTEN, Emre AKSOY 

Ömer Halisdemir University, Faculty of Agricultural Sciences and Technologies, Agricultural Genetic 

Engineering, Main Campus, 51240, Niğde, Turkey.  

sefaayten34@gmail.com 

Salt stress is one of the most important abiotic stress factors restricting the plant production in arid and 

semi-arid regions. Salinity is a crucial factor affecting the physiological development of the plant, and 

thus influence the yield of the crop. Cultivation of new crops that are adapted to grow under high soil 

salinity is one of the measures to sustain agricultural production in regions contaminated with high 

salinity. Quinoa has potential to be an alternative crop for arid and high salinity agricultural lands, or 

unfavorable soils with its ability to tolerate various abiotic stress factors and adaptability to different 

environmental conditions. Here, we report the physiological responses of two different quinoa genotypes 

under salinity stress. In this context, genotypes were exposed to 100 mM and 300 mM of NaCl for 7 

weeks in a greenhouse experiment. During stress application, physiological changes, such as chlorophyll 

content, leaflet temperature, leaf fresh and dry weights, cell membrane damage and plant height were 

determined. Both genotypes tolerated 100 mM NaCl, while they were sensitive to 300 mM NaCl. 

Genotype that is more tolerant to salinity accumulated more chlorophyll, had lower leaf temperature, 

showed more leaf fresh and dry weights, and were taller than the sensitive genotype. Moreover, cell 

membrane damage was higher in sensitive variety under salinity stress. All these results suggest that 

quinoa can tolerate salinity up to a concentration, and there is a natural variation in this tolerance among 

quinoa varieties. Further molecular analyses will be completed to understand the molecular responses 

of quinoa responses under high salt conditions. 

Keywords: Quinoa, salinity, tolerance, genotype, natural variation 
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Physiological, Biochemical and Molecular Responses of Quinoa 

Plant under Drought Stress 

Bayram Ali YERLIKAYA, Emre AKSOY 

Ömer Halisdemir University, Faculty of Agricultural Sciences and Technologies, Agricultural Genetic 

Engineering, Main Campus, 51240, Niğde, Turkey. 

bayerlikaya@gmail.com 

Quinoa (Chenopodium quinoa Wild.) is a herbaceous plant native to South America, and can solve the 

world hunger problem due to bio-rich content and high yield. Known as holy plant, quinoa contains more 

protein, nutrient fibre, vitamins and minerals than cereals. Quinoa is easily adapted to the unfavourable 

areas, where many different climatic and abiotic stresses are effective, and has the potential to be an 

alternative to cereals. Drought is one of the major abiotic stress limiting crop production worldwide. 

Drought devastates normal growth, disturbs water relations, and reduces water use efficiency. According 

to the last reports, drought is a crucial factor affecting the physiological development of the plant, and 

thus influence the yield of the crop and cause huge economic losses around the world. Here, we report 

the physiological responses of two different quinoa genotypes under drought stress. In this context, two 

quinoa genotypes were exposed to two different drought regimes as of 50 % and 10 % of the soil water 

holding capacity for 7 weeks in a controlled greenhouse. According to the results, one quinoa genotype 

was more sensitive to drought application than the other one as the sensitive one showed a more 

decrease in chlorophyll content, leaf fresh and dry weight and plant height. This decrease was more 

severe in extreme drought applied plants. However, even in these extreme conditions, both genotypes 

survived. Moreover, leaflet temperature and cell membrane damage was much more higher in sensitive 

genotype than the tolerant one. Overall, these data suggest that quinoa varieties are tolerant to drought 

conditions than many other plants. In future studies, biochemical and molecular details of drought 

tolerance will be determined and the drought-tolerance mechanisms of quinoa will be better understood. 

Keywords: Quinoa, drought, tolerance, genotype differences 
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Isolation of Drought Responsive NAC Gene from Rangpur Lime 

Emine Doğuş SİVRİ1, Bayram ÇEVİK2, Mehtap ŞAHiN-ÇEVİK1* 

1Department of Agricultural Biotechnology, Faculty of Agriculture, Süleyman Demirel University, 32260 

Isparta, Turkey 
2Department of Plant Protection, Faculty of Agriculture, Süleyman Demirel University, 32260 Isparta, 

Turkey 

msahincevik@yahoo.com 

Citrus is one of the most produced, consumed and traded economically important fruit crops in the world. 

Most commercial Citrus species are susceptible to drought stress. Rangpur Lime (Citrus x limonia) is 

known as the most drought resistant citrus rootstocks. Therefore, it has been widely used in certain citrus 

producing regions, particularly in Brazil. Our previous study in Rangpur lime plants showed that the 

expression of hundreds of genes, including NAC transcription factors (TFs) were changed during drought 

stress. NAC transcription factors were determined to play a key role in the regulation of drought response 

in plants. Partial sequence of two different NAC genes induced in response to drought stress were 

identified in drought resistant Rangpur lime. In this study, first the missing the 3' and 5' ends sequences 

of one of the previously identified NAC gene with partial cDNA sequence was determined by rapid 

amplification of cDNA ends (RACE) method and full length cDNA sequence of this NAC gene was 

obtained. The sequence of this NAC gene showed high homology with NAC genes from other plants and 

was compared with the other NAC genes in the GenBank. databases derived from other plants or other 

Citrus species. In addition, the expression levels of this NAC gene was determined in different citrus 

rootstocks by real-time RT-PCR method. The results showed that this NAC gene may be used for 

improving drought tolerance in other citrus rootstocks or cultivars. 

Keywords: Citrus, Rangpur lime, NAC, Drought, Gene expression 

Acknowledgement: This study was supported by TÜBİTAK project number 215O444. 
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1Batman University, Department of Biology, Turkey 

2Bingöl University, Department of Medical Services and Techniques, Turkey 
3Dicle University, Department of Pharmacognosy, Turkey 

4Dicle University, Department of Biology, Turkey 

eayaztilkat@gmail.com 

Plants are contains large number of various valuable compounds called as secondary metabolites(SM) 

to protect themselves against to insects, herbivores and microbial pathogenes. These metabolites have 

been used as a raw material in different type industries such as; pharmaceutical, food, cosmetics etc. 

However, SM of P. lentiscus L. are mostly used for therapeutic purposes due to their anticancer, 

antimicrobial, anti-inflammatory affects. These SM with triterpene, phenolic and flavonoid structure have 

been found only in gum resin, but also in other organs (i.e. roots, shoots, leaves etc.) in naturally growing 

lentisk tree. Plant biotechnology techniques offer new opportunities for production of these valuable 

metabolites, as well as for their quantification. In particular, it is possible to increase the amounts of 

metabolites several-times by in vitro stress applications (heavy metal, salt, UV etc.). In this study, mature 

lentisk seeds were germinated in MS medium supplemented with 1mg/l IBA. Axenic shoots were 

propagated in MS medium supplemented with 1mg/l BAP and 0.5mg/l GA3. After harvesting, 

thepropagated shoots were cultured in MS medium supplemented with 1mg/l BAP and 0.5mg/l GA3 

containing AgNO3, CoCl2, Ni(NO3)2, Pb(NO3)2, Fe(NO3)3 (1.0,2.0,4.0 mM, respectively). Besides the 

amounts of triterpene acids contains in the heavy metal-treated shoots were compared by LC MS-MS, 

the growth rates of the cultured shoots were reported also. As a result, it was revealed that the effects 

of nutrient medium supplemented with heavy metal stress agents on the levels of triterpenes contained 

in cultured shoots.  

Keywords: Elicitation, Heavy Metals, Secondary Metabolites 
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4Dicle University, Department Biology, Diyarbakır, Turkey 
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The essential oils from stem and leaves of male and female genotypes of Pistacia lentiscus L., an 

aromatic member of the Anarcadiaceae family from Western Turkey, obtained by hydrodistillation 

method, was analysed by GC-MS, and examined their anticholinesterase activity. 41 components 

constituting 93.3% of the essential oil composition of female stem section, 41 components constituting 

96.2% of the essential oil composition of female leaves, 40 components constituting 94.8% of the 

essential oil composition of male stem section and 41 components constituting 88.5% of the essential 

oil composition of male leaves were determined. The main constituents of the oil of female genotype 

were: α-Pinene (35,19% and 36,63%), while male genotype contain mostly β-Pinene (35,30% and 

27,04%) from the stem sections and leaves, respectively. The volatile oil obtained from the stem of the 

male genotype was more active than the galantamine used as a standard against both the acety- and 

butyryl-cholinesterase enzymes. The result of this study shows both qualitative and quantitative 

differences with oils from genotypes and different organs of P. lentiscus L. In addition to this, the leaves 

and the stem of the male samples contained more abundant the total phenolic content than the female 

samples. It has also been determined that essential oils prepared from the stem and leaf parts of male 

and female genotypes have very high anticholinesterase activity. Keywords: Lentisk, anticholinesterase 

activity, essential oil. 

Keywords: P. lentiscus, anticholinesterase activity, essential oil 
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The aim of this study was to investigate the effect of plant growth regulators, phenylalanine, tyrosine, N-

acetylcystein (NAC), and sucrose on micropropagation of Thymus leucotrichus Hal. Rosmarinic acid 

content as well as essential oil profiles of all propagated plantlets were also analysed. Kinetin (0.1 mg/L) 

was found to be very effective in terms of shoot formation and multiplication. Different concentrations of 

indole-3-acetic acid (IAA), indole-3-butyric acid (IBA) and α-naphthaleacetic acid (NAA) were individually 

examined for their possible effect on rooting and IBA (0.1 mg/L) was the best applications with 66.67% 

rooting success. Auxins treatment generally produce more rosmarinic acid and essential oil than 

cytokinins. The highest rosmarinic acid content was observed in 0.1 mg/L NAA treatment with 16.18 ± 

1.2 mg/g dry weight. 10 mg/L NAC and 4% sucrose treatment gave the highest rosmarinic acid profile 

than phenylalanine, tyrosine, and other sucrose treatments. 

Keywords: Thymus leucotrichus, Micropropagation, Rosmarinic Acid, Essential Oil 

 

 

 

 

  



International Green Biotechnology Congress 
September 11-13, 2017, Dedeman Bostancı Hotel & Convention Center, ISTANBUL, TURKEY 

107 
 

SMP-5 
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Flahault (Cyanobacteria, Rivulariaceae) 

Füsun AKGÜL1 Rıza AKGÜL2 
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Cyanobacteria (blue-green algae) and microalgae form an important component of integrated nutrient 

managements in agriculture and are exploited in commercial biotechnological ventures. They can be 

used in many areas such as industrial applications, human and animal nutrition etc. When the increasing 

population is considered, the humanity will need more nutrient. At this point; microalgae can solve the 

malnutrition problem because they have essential amino acids, fatty acids and the other biochemical 

molecules that obligatory for human and animal nutrition.  

In this study; Rivularia bullata Berkeley ex Bornet & Flahault (Cyanobacteria, Rivulariaceae) was 

collected from intralittoral zones of the Gulf of Saros (Çanakkale, Turkey). Algae samples were washed 

with sterile water to remove any associated sandy particles. Then, biochemical properties such as total 

oil amount, types and amounts of fatty acids were examined by using gas chromatography.  

Analysis has shown that total oil amount was 6.1% (g dry weight). Amounts of palmitic, stearic, oleic, 

linoleic, elaidic, arachidic fatty acid types were found to be 69.55%, 10.81%, 8.8%, 5.45%, 3.31% and 

0.24% respectively. Other kinds of fatty acids were not observed.  

These fatty acids that detected in total lipid amount; 0.0% ω-3, 5.45% ω-6, 12.1% ω-9. 

The amount of unsaturated (UNSAT) fatty acids is 21.76, the amount of saturated (SAT) fatty acids is 

78.24 and the ratio of UNSAT/SAT is 0.28.  Rivularia bullata shows a similarity to the other Cyanobacteria 

members according to their total lipid and fatty acids component.  

Keywords: Biochemical, cyanobacteria, fatty acids, lipid, Rivularia bullata 
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Microalgae are a different living group that composed of prokaryotic and eukaryotic organisms with 

different cell shapes and chlorophyll a for photosynthesis. These microorganisms play a huge role to 

convert CO2 in the air and water to O2. And meanwhile they can produce secondary metabolites, 

especially under the stress conditions. Secondary metabolites are not connected to basic living functions 

of cell directly but these metabolites are as important as primer metabolites (protein, lipid, carbohydrate) 

at least. Secondary metabolites protect the organisms against the negative ecologically conditions such 

as UV, high salinity, aridity etc.   

The microalgae can produce natural metabolites and so because of this characteristic of microalgae; the 

scientist and the companies focus to these organisms. Because of antifungal, antiviral, antimicrobial, 

anticancer, anti-inflammatory antioxidant, and anti-enzymatic affects, these compounds have potential 

applications in different life science fields. So, scientists study on microalgae isolation and culture, 

biochemical structure of the microalgae, detecting the culture conditions for obtaining wanted secondary 

metabolites and extraction methods of these metabolites. In these studies, often used microalgae 

species are Spirulina sp., Botryococcus braunii, Dunaliella salina, Chlorella vulgaris, Haematococcus 

pluvialis, Phaeodactylum tricornutum, Nostoc sp. Many investigations can be found in this field abroad 

but our country is very poor. So this study aims to take attention on microalgal biotechnology and 

application fields.  

Keywords: Industrial applications, microalgae, secondary metabolites. 
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In Vitro Production potential of Steviol glycosides  

Kubilay YILDIRIM 

Gaziosmanpaşa Unıversity, Department of Bioengineering/Tokat 

kubilay.yildirim@gop.edu.tr 

Stevia rebaudiana Bertoni is a compelling plant in the world due to its natural and zero-calorie sweetener. 

Low germination rate and higher genetic variation in the seeds of this species limited its commercial 

production. Therefore, contribution of gibberellic acid on the germination of stevia seeds and indirect 

organogenesis protocols for vegetative propagation of stevia seedlings were tested in the current study. 

Production of Steviol glucosides with cell suspension culture in bioreactor conditions were also tested 

within the study. The entire seedlings provided from the seeds and callus cultures were used to test the 

adaptation ability of stevia to Tokat province. The results of the study indicated that gibberellic acid 

application with 50 mg/l has important contribution to seed germination and development of the stevia 

seedlings. The best callus induction and growth from stevia leaves took place under NAA (10.0 mg/l) 

and BAP (8.0 mg/l) hormonal concentrations. BAP with 2mg/l and IAA with 2mg/l hormones were more 

effective for shoot and root regenerations from callus culture, respectively. Stevia was grown well in both 

greenhouse and field trials and reached its flowering time in 150 days in Tokat conditions. Fresh weight 

of the leaves harvested in the field was 4.8 ton/hectare in the study. This result indicated that stevia is 

highly adaptive to Tokat climatic conditions and could be produced in commercial scale in the region. 

Cell suspension culture of stevia in bioreactor indicated fivefold increase in cell content in 15 days. 

Unfortunately, Steviol glucoside content of cell suspension culture (< 2 mg/g dry cell weight) was quite 

smaller than its content in the leaves (>40mg/g dry leaf) grown under field and greenhouse conditions. 

If the low Steviol glucoside content of cell suspension culture is increased with further hormonal and 

chemical trials, commercial stevia based sweetener production via bioreactor could be quite possible. 

Keywords: Stevia rebaudiana B, glycoside, biorector, sweetener 
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cultures of Fraser Photinia 

Irmak ŞAH1,2, Mine GÜL ŞEKER1, Hamit EKİNCİ1, Emrah KIRDÖK1, Yelda ÖZDEN ÇIFTÇI1,3, Özlem 

AKKAYA1 

 
1GTU, Faculty of Basic Sciences, Department of Molecular Biology and Genetics, 41400 Kocaeli, 

Turkey 
2GTU, Institute of Nanotechnology, 41400 Kocaeli, Turkey 

3GTU, Institute of Biotechnology, 41400 Kocaeli, Turkey  

isah@gtu.edu.tr 

Endophytes are microorganisms live with plants intercellulary and / or intracellulary without causing any 

apparent disease. Endophytic bacteria could have beneficial effect on plant growth with supplying 

additives and could have potential to use as bio-inoculants. Thus it’s a very attractive research topic to 

characterization of those bacteria for scientists. Endophytic bacteria may affect plant growth in two ways, 

directly (promoting plant growth with some of the components that the bacterium synthesizes or 

facilitating the uptake of certain nutrients) and indirectly (reducing the inhibitory effects of various 

pathogenic agents on plant growth and development). Above all they also have positive effect on 

micropropagation. 

In our laboratory after 4 years of subculturing, a putatively endophytic bacterium was detected in in vitro 

grown microshoots of photinia fraseri without any detrimental effect. Isolated bacterium was screened 

for plant growth promoting abilities such as phytostimulation, biofertilization and hydrolytic activities. 

Positive effects of this strain on plant growth such as extending the period of subculture, shoot formation 

or microshoot length was searched. 

As our results showed, the positive influence of this bacterium may be due to its ability to fix nitrogen, 

and capability to produce indole-3-acetic acid (IAA) and gibberellic acid (GA3). When the proliferation 

medium was supported with cytokinin, maximum multiple shoot formation together with the highest 

microshoot length were obtained. Thus, it is concluded that the isolated bacterium can be considered as 

a beneficial microbe for the facilitation of fraser photinia growth. 

Keywords: Beneficial effect, endophytic bacteria, plant growth, IAA, GA3 
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Positive influence of A Photinia associated Plant-Growth Promoting 

Bacterium on in vitro growth of Arabidopsis thaliana 

Maria BATOOL, Doğa KAYIHAN, Mine GÜL ŞEKER, Özlem AKKAYA, Yelda ÖZDEN ÇIFTÇI 

Gebze Technical University, Faculty of Basic Sciences, Department of Molecular Biology and 

Genetics, 41400, Çayırova, Kocaeli 

elizee_16@hotmail.com 

Arabidopsis thaliana (A. thaliana) is widely used in plant biology and genetic research areas, and has 

applied as a model plant in plant-microbe interaction. Plant growth promoting bacteria (PGPB) are 

normally beneficial to the plants in several ways such as increase in overall plant mass or root growth or 

sometimes an increase in chlorophyll contents. In this study, photinia associated plant-growth promoting 

bacterium was inoculated to A. thaliana plant to test its growth promoting ability at two different 

physiological stages of the plant, seed and one week-old seedling. With this aim, seeds and one week 

old seedlings were inoculated with active and inactivated (incubated at 95o C for 20 min.) bacterium  

suspended in MPYE broth along with controls using a simple flood inoculation technique and kept 

vertically in plant growth chamber at 22 °C with 16 h photoperiod. The results showed that the bacterium 

is able to benefit overall growth of A. thaliana with peculiar enhancements in fresh weight, dry weight 

and root length of the seedlings. Therefore, it could be a good candidate to be used as commercial 

biofertilizer strain. 

Keywords: Arabidopsis thaliana, plant growth-promoting bacteria, plant-bacteria interaction 
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Isolation and Molecular Identificatioan of Hypovirulent Binucleat 

Rhizoctonia spp. on Turfgrass Areas in Turkey 

Filiz ÜNAL1 F. Sara DOLAR2 

1Central Plant Protection Research Institute, Ankara 
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filiz.unal@tarim.gov.tr 

Some low virulent or avirulent fungi are able to colonize infection site niches on the plants' surfaces and 

protecting susceptible plants against pathogens. Low virulent to avirulent fungal isolates are considered 

hypovirulent. Hypovirulence has been related to the presence of some fungal viruses. Hypovirulens may 

be transmissible or non transmissible as in Rhizoctonia spp. Avirulent and low virulent Rhizoctonia 

species are used as biocontrol agents against some pathogenic fungi isolates. In this study, surveys 

were conducted in some turfgrass areas that composed of parks and gardens, golf courses, recreation 

areas, stadiums, picnic areas, and refuges in İstanbul, Antalya, Ankara, İzmir, Kayseri, Bursa, Aydın, 

Muğla provinces in January, June and October 2015. One thousand and four hundred (1400) turfgrass 

and fifty (50) red clover samples were collected from turfgrass areas. Total 123 binucleate Rhizoctonia 

isolates were obtained. Species identification were done according to the basis of hyphal and colony 

morphology, anastomosis reaction with known tester isolates and consequence of DNA sequence 

analysis. The binucleate Rhizoctonia isolates obtained were found to be belonged to AG A, AG B(o), AG 

D, AG E, AG F, AG G, AG I and AG K. In consequence of the pathogenicity tests performed, the groups 

other than R. cerealis AG D were not found virulent. Existence and pathogenicity of the agents is the first 

record on turfgrass for Turkey. 

Keywords: Binucleate Rhizoctonia spp., anastomosis group, hypovirulent, turfgrass, pathogenicity 
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Wheat Foot and Root Rot Disease Causal Organism Fusarium 

culmorum (W.G. Smith) 

Gül İMRİZ, Fatih ÖZDEMİR, Birol ERCAN, Mehmet Sait KARACA, Murat Nadi TAŞ, İlker TOPAL 

Bahri Dağdaş Uluslararası Tarımsal Araştırma Enstitü Müdürlüğü, Konya 
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The genus Fusarium culmorum is a soilborne fungi causing foot and root rot disease on wheat with the 

high severity on wheat in several regions of Turkey. In order to control soilborne diseases, application of 

fungicides are inadequate in some cases besides their hazardous effects for environment and living 

organisms. As an alternative solution to chemicals, development of biological compounds has been 

emphasis in the plant defence studies. 

In this study it was aimed to screen biological control potentials of 447 territorial rhizobacterial isolates 

against F. culmorum on Potato Dextrose Agar (PDA) in accordance with Dual Test Technic. The isolates 

were particularly collected from plant rhizospheres in wheat cultivated areas in all Konya and Karaman 

Districts. In total, 18 rhizobaterial isolates showed in vitro suppression on pathogen growth on PDA. The 

inhibition efficiency of isolates were varied from 12.22% to 68.56, therewithal, efficiencies of 6 isolates 

were above 50% giving high promise for futher studies. 

The following step will be identification and determination of some features of isolates which takes roles 

in the biological combat mechanisms, 'cos, there are several mechanisms including which affect the 

perfomance of biological agents in vivo and natural field conditions. 

Keywords: rhizobateria, wheat, Fusarium culmorum, biocontrol 
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Muhammet ŞIMŞEK1, Miray ARLI-SOKMEN2 
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Bean common mosaic virus (BCMV) is one of the yield reduction factors in common bean (Phaseolus 

vulgaris L.) growing areas in all over the world. Genetic resistance is the most effective virus control 

method. Breeders have been making efforts to introduce a combination of dominant and recessive genes 

into new bean cultivars to supress BCMV infection. BCMV strains are differentiated biologically according 

to responses of differential hosts and have been classified into seven pathogenicity groups (PG). The I 

gene, a single dominant gene, protects bean plants against all BCMV strains, except necrotic strains 

that display symptoms ranging from necrotic lesions and vein necrosis on inoculated leaves to systemic 

necrosis and plant death at temperatures generally above 30oC.  

In this study, nine BCMV isolates were used in biological and molecular tests. Biological characterization 

studies of these isolates on a set of bean differentials carrying different resistance genes indicated that 

all these isolates had a virulence profile identical to PG VII based on interactions of virus genetic 

determinants with resistance genes. Two isolates displayed vein necrosis on inoculated leaves of bean 

cultivar Jubila, which carries the dominant I gene, whereas three isolates induced systemic necrotic 

reaction and plant death 5 to 7 days after inoculation, at 20-25 oC. On the other hand, no necrotic 

symptoms were observed in Jubila upon inoculation with four isolates. The complete coat protein regions 

of BCMV isolates were amplified by RT-PCR and sequence differences between necrotic and non-

necrotic isolates were investigated. 

Keywords: BCMV, resistance, bean differentials 
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Several Fusarium species occurring worldwide on corn as causal agents of ear rot and also capable to 

produce mycotoxins in infected kernels that cause some health problems in livestock. The natural 

occurrence of F. verticillioides, F. proliferatum and other Fusarium ear rot disease agents and fumonisin 

B1, B2 contamination was evaluated by high performance liquid chromatography in 2014 to 2015 from 

collected corn samples. The two Fusarium species can produce fumonisin B1, B2 those were producing 

significantly different from one location to another of three maize production districts in Samsun province. 

Most of the corn samples collected were found positive for fumonisin B1 and fumonisin B2 with levels 

ranging from 1.38-21.22 and 0-9.38 µg/g respectively. Fumonisin B1, B2 were detected for fluctuation of 

producing amount in four different storage conditions and different storage times.  Fumonisin B1, B2 level 

throughout the storage time showing a decreasing trend each storage under natural condition. It 

significantly decreased over 6 months of storage. The results of this study show that natural occurrence 

of F. verticillioides, F. proliferatum in corn considerable important potential for contaminate with high 

levels of fumonisin B1, B2 in Samsun province. On the other hand, storage conditions and storage time 

were significantly effective on variation of toxin levels.  

Keywords: Fumonisin, Fusarium, ear rot, chromatography, storage 
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Beet necrotic yellow vein virus (BNYVV) causes rhizomania which is a major disease of sugar beet 

worldwide. The disease control is depend on the use of resistant beet cultivars. However, severe BNYVV 

symptoms were observed in Rz1-plants in a number of fields in Turkey. So, thirty-four BNYVV-infected 

soil samples were selected and, used in bait plant and molecular studies. The p25 coding region was 

amplified by RT-PCR and the partial nucleotide sequences of RNA-3 involving p25 gene were obtained. 

Amino acids (aa) at 67-70. positions of p25 were identified. Sequence analyses revealed that several 

isolates had mixed infections of variants with different p25 tetrad motifs. Eight distinct p25 tetrads were 

found in the Turkish BNYVV population. Additionally, the presence of BNYVV RNA-5 was investigated 

by RT-PCR using the primers specific for p26, and 58.8% of them were found to be involving RNA-5 

segment. Also, different sugar beet genotypes [rz1, Rz1 and Rz1+C48+minor genes] were used in bait 

plant test to investigate pathogenicity of these BNYVV populations under controlled conditions. The roots 

of sugar beets were tested by DAS-ELISA. In the Rz1 gene-carrying cultivar, the resistance breaking 

ability of BNYVV isolates could not be related either with the type of motif at 67-70. aa positions or RNA-

5 component. On the other hand, in the plants carrying Rz1+C48+minor genes, five BNYVV isolates with 

ACHG, AHHG, ASHG, ACHG/AYHG, VCHG/VHHG aa motifs which all had RNA-5 component broke 

resistance.  

Key words: Rhizomania, resistance-breaking, p25, RNA-5 
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1Department of Plant Protection, Faculty of Agriculture, Suleyman Demirel University, Isparta, Turkey 
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Tomato spotted wilt virus (TSWV) is one of the most widely distributed and destructive viruses of tomato 

causing severe epidemics and limiting production in many growing regions. The Sw-5 gene conferring 

resistance to TSWV was identified in a wild tomato species Solanum peruvianum and the resistance 

locus was introgressed into many commercial tomato cultivars through classical breeding. Although 

TSWV resistant cultivars have been developed and commercially used, the mechanism of resistance is 

not known in detail. Understanding the mechanism of TSWV resistance and development alternative 

resistance strategies require determination of genome-wide global response of tomato cultivars to TSWV 

infection. Virus infections cause various physiological and biochemical changes in the infected plant cell 

resulting from alteration of gene expressions. Therefore, genome-wide expression analysis was 

performed at 7, 14 and 21 days after TSWV inoculation in a resistant tomato cultivar, Sedir with Sw-5 

locus (Solanum lycopersicum cv. Sedir) by microarray hybridization. Microarray analysis revealed that 

the expression of many genes were induced or repressed in response to virus infection in a resistant 

cultivar. Some genes showing differential expressions in the resistant cultivar were identified and their 

expression was confirmed with real-time RT-PCR. As a result, early, intermediate and late response of 

a resistant cultivar to TSWV infection were determined at transcriptome level. Some key genes 

differentially expressed in the resistant cultivar possibly involved in resistance were determined. Further 

studies are needed for understanding of the function and involvement of these genes in resistance in 

tomato. 

Keywords: Tomato, TSWV, microarray, gene expression, Sw-5 resistance, plant-virus interaction 
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An Investigation of Inhibititory Effect of Different Nanoparticles on 

Fusarium oxysporum f. sp. radicis lycopersici (FORL). 

Ilgın AKPINAR1, Taner ŞAR2, Elif YÜZBAŞIOĞLU3 Eda DALYAN3, Muammer ÜNAL3 

1Institute of Graduate Studies in Science and Engineering, Istanbul University, Istanbul, Turkey 
2Department of Molecular Biology and Genetics, Gebze Technical University, Kocaeli, Turkey 

3Department of Botany, Science Faculty, Istanbul University, Istanbul, Turkey 

akpinarilgin@gmail.com 

Emerging infectious diseases and the increase in incidence of pesticide resistance among plant 

pathogenic fungus have made the search for new antifungals inevitable. In the current situation, one of 

the most promising and novel therapeutic agents are the nanoparticles. Metal-containing nanomaterials 

have the potential to be used in agriculture for infection control, but little is known about their antifungal 

properties. Titanium dioxide (TiO2) nanoparticles are manufactured worldwide in large quantities for use 

in a wide range of applications including pesticide, pigment and cosmetic manufacturing. Silica (Si), 

which is the second most abundant element on the earth, is known to be absorbed into plants to increase 

disease and stress resistance. Because of this reasons, this study examined the potential antifungal 

activity of titanium and silica dioxide nanoparticles on Fusarium oxysporum f. sp. radicis lycopersici 

(FORL), which can cause disease in tomato plants. 6 FORL isolates (AY5, H2, JR, SC, TR-1 and TA-4) 

were tested for the evaluation of antifungal activity of different concentration of titanium and silica dioxide 

nanoparticles, separately. The inhibitory effects of TiO2 and SiO2 were determined as ranged from 63% 

to 98% for FORL isolates. Thus, it was determined that titanium and silica dioxide showed antifungal 

activity against FORL isolates. According to the results obtained, titanium and silica dioxide nanoparticles 

has been determined to be an important protective effect against fungal contaminants and could be used 

effectively in agricultural activities. 

Keywords: TiO2, SiO2, antifungal effect, fusarium sp. 
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Silver Nanoparticles Induced Programmed Cell Death Evidences in 

Wheat Roots 

Fatma YANIK, Filiz VARDAR 

 

Marmara University Science and Art Faculty, Department of Biology, Göztepe Campus İstanbul 

Kadıköy 34722 Turkey 

 

fatmaynkbio@gmail.com 

The rapid growth of nanotechnology will inevitably lead to spread of nanomaterials to the environment. 

Because of the extensive usage in many commercial and medical products, silver nanoparticles (Ag 

NPs) have attracted attention with regard to its environmental impact. Wheat seedlings were exposed to 

different concentrations of Ag NPs (0.5, 1, 5, 10 and 20 ppm) in sand culture under controlled growth 

room. After 15 days the roots were fixed in 4% paraformaldehyde for 24 h and stored at +4°C. DAPI and 

TUNEL methods were applied to the control and Ag NPs treated roots. Genomic DNA fragmentation was 

determined by agarose gel electrophoresis. Based on our results the DAPI analysis revealed alterations 

in the nucleus morphology after Ag NPs treatment. Besides TUNEL staining confirmed the occurrence 

of intra-nucleosomal DNA cleavage progressively in all Ag NPs treatment groups. The agarose gel 

results revealed that Ag NPs induced DNA fragmentation being one of the important markers of 

programmed cell death progressively in 10 and 20 ppm. In conclusion, Ag NPs exposure caused toxicity 

significantly on wheat roots culminating in programmed cell death. 

Keywords: Silver nanoparticles, wheat, tunel, programmed cell ddeath, gel electrophoresis 

 

 

 

 

 

 

  



International Green Biotechnology Congress 
September 11-13, 2017, Dedeman Bostancı Hotel & Convention Center, ISTANBUL, TURKEY 

124 
 

NT-3 

 

 

  



International Green Biotechnology Congress 
September 11-13, 2017, Dedeman Bostancı Hotel & Convention Center, ISTANBUL, TURKEY 

125 
 

 

 

 

 

 

 

 

 

GENERAL (G) SESSION 

 

 

 

 

 

 

 

 

 

 

 

  



International Green Biotechnology Congress 
September 11-13, 2017, Dedeman Bostancı Hotel & Convention Center, ISTANBUL, TURKEY 

126 
 

 

 

 

Poster 
number 

Attendee's 
Name 

Title Title of the Presentation 

G-1 Füsun AKGÜL 
Assist. 
Prof.  

An Overview of the Commercial and Biotechnological Potential of 
Microalgae 

G-2 
Mohammed 
HADDAD 

PhD 
student 

Alkali pH is favourable for biodiesel feedstock production in an 
indigenous Scenedesmus strain 

G-3 
Zeynep Elibol 
ÇAKMAK 

PhD 
Ammonium nutrition improves FAME composition of Dunaliella 
tertiolecta for biodiesel production 

G-4 
Mohammed 
HADDAD 

PhD 
student 

Nitrogen dependent changes in triacylglycerol production in an 
indigenous Scenedesmus strain 

G-5 
Zeynep Elibol 
ÇAKMAK 

PhD 
Initial pH: A prominent tool to control triacylglycerol content of 
Dunaliella tertiolecta 

G-6 
Nehir ÖZDEMİR 
ÖZGENTÜRK 

Assoc. 
Prof.  

Analyze of Some Conserved miRNA in Olea europaea 

G-7 
Nehir ÖZDEMİR 
ÖZGENTÜRK 

Assoc. 
Prof.  

Detection of Some Conserved microRNA’s in Hazelnut (Corylus 
colurna L. and Corylus avellena L.) 

G-8 
Aysel 
KEKİLLİOĞLU 

PhD Conservation or Gene Erosion of Wheat Landraces of Anatolia  

G-9 
Aysel 
KEKİLLİOĞLU 

PhD 
As a Modern Agro-Biotechnological  Products: Genetically 
Modified Potatoes  

G-10 Emre AKSOY 
Assist. 
Prof.  

Sulfur Metabolites can be Used as Iron Fertilizers to Restore Iron 
Deficiency Symptoms in Plants 

G-11 Amir MAQBOOL 
PhD 
student 

Ferric-chelate Reductase: Could It Be Used as an Alternative 
Method to Understand Iron Sensitivity in Soybean 

G-12 Amir MAQBOOL 
PhD 
student 

Analyses of Some Physiological Responses of Soybean Cultivars 
Under Iron Deficiency 

G-13 Musa KAVAS 
Assoc. 
Prof. 

Transcriptome-wide analysis of hazelnut MYB and bHLH 
transcription factor family members during leaf development 

 

 

 

 

 

 

 

  



International Green Biotechnology Congress 
September 11-13, 2017, Dedeman Bostancı Hotel & Convention Center, ISTANBUL, TURKEY 

127 
 

G-1 

An Overview of the Commercial and Biotechnological Potential of 

Microalgae 

Füsun AKGÜL1, Rıza AKGÜL2 

1Mehmet Akif Ersoy University, Department of Molecular Biology and Genetics, Faculty of Science and 

Arts, Burdur, Turkey 
2Mehmet Akif Ersoy University, Tefenni Vocational School of Higher Education, Department of Crop 

and Animal Production, Burdur, Turkey 

fakgul@mehmetakif.edu.tr 

In this study, we aim to explore the biotechnological potential of microalgae. Microalgae are a varied 

group of photosynthetic organisms that contain cyanobacteria and a wide range of eukaryotic algae. 

These microorganisms can produce and storage many valuable chemicals such as oils, colorants, 

proteins, vitamins, polysaccharides and pharmaceuticals and cosmetics substances. The compounds 

that produced by microalgae can be used in many industrial fields; human nutrition, feed supplements, 

medicine, cosmetic etc. 

Microalgae have valuable essential amino acids, fatty acids, protein and carbohydrate that obligate for 

the human and animals. When the increasing human population and decreasing agriculture areas are 

considered; food obtained from microalgae is an evaluable alternate. The compounds obtained from 

microalgae can be used for producing pharmaceutical substances to cure some diseases. Also different 

useful cosmetically substances can be produced.  

And microalgae can be used for waste water treatment, especially agro-industrial waste water. 

Microalgae have a huge capability to bioremediation of heavy metals from waste water without any 

damaging to ecosystem. There are many studies about waste water treatment with different and 

important microalgae species such as Spirulina sp., Scenedesmus sp., Dunaliella salina, Botryococcus 

sp.  

Because of capability to produce and storage oil of microalgae, they can be used for biodiesel production. 

Especially biochemical analyses of different microalgae species are very important for detecting lipid and 

fatty acid composition. According to these results the microalgae species could be chosen for this aim.  

All of these reasons mentioned above microalgae are very important organisms and their isolation and 

culture, too. 

Keywords: Biotechnology, commercial applications, microalgae 
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Alkali pH is favourable for biodiesel feedstock production in an 

indigenous Scenedesmus strain  

Mohammed HADDAD, Tugba DAYIOGLU, Turgay CAKMAK 

Phytoprocess Laboratory, Department of Molecular Biology and Genetics, Istanbul Medeniyet 

University, Istanbul, Turkey.  

mf_mf_mf8@yahoo.com 

Biodiesel production from microalgae is of growing interest in biotechnology industry. Microalgae 

increase their lipid content under stress conditions. In this study, impact of pH on growth and 

triacylglycerol production in an indigenous Scenedesmus strain was analysed. The strain was isolated 

from lake Narligol, a volcanic lake located in Nigde (38.34E 34.45N) province of Turkey, and was 

identified based on genomic information, named as Scenedesmus sp. IMU18. The strain was incubated 

in pH 4; pH 7.5 (as control); pH 12 and N-lacking BG11 medium for 15 days of incubation. Change in 

growth was followed every day and samples were harvested for FTIR analysis on 7th and 15th days of 

growth. Decrease in growth rate was a common response to a change in pH and nitrogen deprivation. 

Nevertheless, decrease in growth was approximately 80.7% in nitrogen deprived microalgae while it was 

only 26%in alkali and even 16% in acidic grown microalgae as recorded at the end of 15 days of 

incubation. On the other hand, triacylglycerol content of Scenedesmus sp. IMU18 increased 

approximately 3.6 fold in N-deprivation while the increase was recorded as 2.2 fold in alkali, and 1.9 fold 

in acidic medium. Lastly, total carbohydrate and oligosaccharide contents increased up to 1.55 fold and 

1.57 fold in N-deprivation, 1.25 and 1.53 fold in alkali medium while no significant change was observed 

in acidic grown Scenedesmus sp. IMU18 at the end of 15 days of incubation. Results refer that increased 

pH might be favourable for biodiesel feedstock production from Scenedesmus sp. IMU18 

Keywords: pH, Scenedesmus, biodiesel 

 

 

 

 

 

 

 

 

  



International Green Biotechnology Congress 
September 11-13, 2017, Dedeman Bostancı Hotel & Convention Center, ISTANBUL, TURKEY 

129 
 

G-3 

Ammonium nutrition improves FAME composition of Dunaliella 

tertiolecta for biodiesel production 

Zeynep Elibol Cakmak 

Department of Bioengineering, Faculty of Engineering and Natural Science, Istanbul Medeniyet 
University, 34730, Istanbul, Turkey 

zeynep.cakmak@medeniyet.edu.tr 
 

In this study, distinct impacts of ammonium and nitrate nutrition were evaluated in Dunalella tertiolecta 

IMCC-37 for biodiesel feedstock production. The strain was isolated from Lake Meke, a volcanic saline 

lake located in Konya province of Turkey and identified based on its genomic information. The strain was 

incubated in modified Johnsons medium with 500mg/L ammonium or nitrate as nitrogen source for 15 

days of incubation period and sampling was done on 6th and 15th days for fatty acid methyl esters 

(FAMEs) analysis. Results suggest that ammonium nutrition improves FAME profile of D.tertiolecta for 

biodiesel production via an exclusive impact on increased saturation and a concomitant reduction of 

polyunsaturated fatty acids.  

Keywords: Ammonium, Biodiesel, Dunaliella tertiolecta, FAMEs,  
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Nitrogen dependent changes in triacylglycerol production in an 

indigenous Scenedesmus strain 

Tugba DAYIOGLU, Mohammed HADDAD, Turgay CAKMAK 

Phytoprocess Laboratory, Department of Molecular Biology and Genetics, Istanbul Medeniyet 

University, Istanbul, Turkey.  

mf_mf_mf8@yahoo.com 

Scenedesmacea family includes several strains to be exploited for value-added metabolite production. 

In this study, an indigenous Scenedesmus strain was evaluated for triacylglycerol production. The strain 

was isolated from a volcanic lake, lake Narligol located in Nigde (38.34E 34.45N) province of Turkey, 

and was identified based on genomic information, named as Scenedesmus sp. IMU18. The strain was 

first grown in controlled BBM during 7 days then nitrogen deprived for 7 days and then nitrogen re-

supplied for the last 3 days to evaluate time-dependent change in growth and triacylglycerol production. 

Doubling time of the Scenedesmus sp. IMU18 was recorded as approximately 38 hours for the first 7 

days and it extended up to 102 hours during 7 days of nitrogen deprivation which lasted with 64 hours 

when nitrogen source was re-supplied for the last 3 days of experimental period. FT-IR analysis and 

fluorescence imaging studies revaled that approximately 80% cytoplasmic lipid bodies and 

triacylglycerols formed during 7 days of nitrogen deprivation were metabolized in 48 hours when nitrogen 

is resupplied.  

Keywords: Biodiesel, nitrogen, Scenedesmus 
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Initial pH: A prominent tool to control triacylglycerol content of 

Dunaliella tertiolecta 

Zeynep ELIBOL CAKMAK1, Turgay ÇAKMAK2 

1Department of Bioengineering, Faculty of Engineering and Natural Science, Istanbul Medeniyet 
University, 34730, Istanbul, Turkey 

2Department of Molecular Biology and Genetics, Faculty of Engineering and Natural Science, Istanbul 
Medeniyet University, 34730, Istanbul, Turkey 

zeynep.cakmak@medeniyet.edu.tr 
 

Dunaliella tertiolecta is considered as a potential candidate for large scale production of triacylglycerol 

for biodiesel production. In this study, we used an indigenous D.tertiolecta IMCC-37 strain to dissect 

initial pH impact on triacylglycerol production efficiency of this microalga. The strain was incubated in 

Modified Jhonsons medium in multicultivator where controlled conditions were provided but initial pH of 

the medium was adjusted to different levels of acidic and alkali values. Alkali pH (pH=10-12) was found 

to induce triacylglycerol production while acidic pH (4-6) favoured growth coupled with decreased 

triacylglycerol levels. When microalgae were incubated under defined pH values and Nitrogen 

deprivation, alkali pH was found to favour both triacylglycerol production and growth when compared to 

N-deprived negative controls. Results refer that initial pH may be used as a potential tool to maximize 

triacylglycerol production of D.tertiolecta. 

Keywords: Biodiesel, Dunaliella tertiolecta, pH, triacylglycerol, 
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Analyze of Some Conserved miRNA in Olea europaea 

Sultan Cansu GÖNENÇ1, 2, Zehra ULU1, Hatice Nur AYDIN1, Salih ULU1, Büşra YIRMIBEŞ1, Nehir 

ÖZDEMİR ÖZGENTÜRK1 

 
1Department of Molecular Biology & Genetics, Faculty of Arts and Sciences, University of Yıldız 

Technical, Esenler, Istanbul, Turkey 
2Department of Medical Laboratory Techniques, Vocational School of Health Services, University of 

Istanbul Kemerburgaz, Bakırköy, Istanbul Turkey 

nozdemir@yildiz.edu.tr 

Olive (Olea europaea), oleaceae (Oleaceae) is a species of fruit eaten in the Mediterranean climate of 

the family. For better understanding of the molecular mechanism olives it should be reviewed to 

regulation of gene expression. In this study, we aimed to show available conserved miRNAs in olive 

plants. MicroRNA (miRNA), the official transcription of mRNA (messenger RNA) that regulate gene 

expression by acting on different ways short (21-23 nucleotides long) are arranged. miRNAs act as post-

transcriptional regulators in the regulation of gene expression. miRNAs are well conserved in both plants 

and animals, and are thought to be a vital and evolutionarily ancient component of gene regulation. The 

aim of this study is to analyze some conserved miRNAs in leaf of Olea europaea by using RT-PCR and 

Real -Time PCR and gene sequencing.Previously EST library established by the G-20 line of olive (Olea 

europea) young leaf samples were collected. Total RNAs including miRNAs were isolated by using 

miRCURY™ RNA Isolation Kit–Cell & Plant. Reverse transcription (RT) of miRNAs was done by miRNA 

1st-Strand cDNA Synthesis Kit (Agilent Technologies, Inc.). Then, using 6 miRNA specific primer pairs 

Polymerase Chain Reaction (PCR) was performed which have high dimerization property and give short 

length PCR products. Real-Time PCR amplification was performed by using miRNA AriaMX Real-Time 

PCR System (Agilent Technologies, Inc.). In real-time PCR the amplifications were done by using 

universal reverse primer that results in PCR products which could be detected by amplification plots and 

verified by melt curve analysis. The microRNA sequences were screened as in silico, which are within 

EST collection and conserved. Real time PCR results were analyzed by gene sequencing.miR-159, miR-

160, miR-171, miR-396, miR-2919 and miR-8123 which are protected in plants were amplifed in leaf 

tissues of Olea europaea by PCR and real-time PCR. The microRNA sequences were screened as in 

silico, which are within EST collection and conserved. Real time PCR results were analyzed by gene 

sequencing. 

Keywords: miRNA, Olea europaea, olive, RT-PCR, cDNA, Real-Time PCR 
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Detection of Some Conserved microRNA’s in Hazelnut (Corylus 

colurna L. and Corylus avellena L.) 

Nehir ÖZDEMİR ÖZGENTÜRK, Büşra YİRMİBEŞ, Zehra ULU, Hatice Nur AYDIN, Salih ULU 

 

Department of Molecular Biology & Genetics, Faculty of Arts and Sciences, University of Yıldız 

Technical, Esenler, Istanbul, Turkey 

nozdemir@yildiz.edu.tr 

Hazelnut manufactured in some places such as Italy, Spain and ABD, especially Turkey is an important 

nutritional source. It maintains its importance since it is being used in many different fields such as food 

industry, die industry, woodchopping and animal feeding. Among the most common cultivars, there are 

Corylus colurna used as rootstock and Corylus avellena that has economical value. MicroRNAs are 21-

25 nucleotide, small and noncoding RNAs. They cause repression or cleavage of mRNA and so they are 

significant members of post-transcriptional gene regulation mechanisms. In this study, we aimed 

detecting some conserved miRNAs (miR159, miR160, miR171, miR396, miR2919 and miR8123) in 

hazelnut using RT-PCR and validating using Real-Time PCR a rapid and easy technique. Total RNA 

was isolated from four different tissues; leaf, bud, male and female flowers of Corylus avellena and 

Corylus colurna. Isolated RNAs’ concentrations were measured on NanoDrop. Then, cDNAs were 

synthesized and they were amplified in PCR. After that, they were displayed in agarose gel 

electropheresis but the results were need to verify by using Real-Time PCR. To validate that these 

miRNAs known to be conserved in plants were also conserved in hazelnut, sequencing analysis was 

performed. In this study, we analyzed all miRNAs in the tissues of two species. While miR159 and 

miR171 were the most expressed in all tissues when compared to others, miR2919 and miR8123 were 

the lowest expressed. We confirmed existence of conserved miRNAs by sequencing. In addition to these 

methods, ın further studies, broad transcriptomic analyzes can reveal new transcripts or can provide 

extensive information on gene expression profiles of these species. 

Keywords: microRNA, hazelnut, Corylus colurna L., Corylus avellena L., reverse transcriptase PCR, 

Real-Time PCR 
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Conservation or Gene Erosion of Wheat Landraces of Anatolia? 

Aysel KEKILLIOĞLU 

Nevşehir Hacı Bektaş Veli University, Faculty of Arts and Sciences, Department of Biology, 50300, 

Nevşehir, Turkey 

akekillioglu@hotmail.com 

Turkey is located at a unique position from the view point of plant genetic diversity. Due to its great 

variety in geomorphology, topography, and climate, Turkey has a large diversity of habitats so it is very 

rich in plant species and endemism. Turkey, both in terms of environmental conditions and in terms of 

culture, is very suitable for wheat cultivation. At the same time Turkey is the mother land of wheat.  Now 

Turkey has achieved self-sufficiency in many products such as wheat and it is also one of the wheat 

exporting countries. In this case, improved new varieties and production techniques have made a great 

contribution. While on the one hand increasing wheat production as a result of high yield potential can 

be seen as a positive development, on the other hand, incorporating new wheat varieties into the 

production process has led to the reduction of genetic resources (local wheat varieties/landraces). As a 

result, the main aim of the study was to determine the general condition of wheat landraces in Turkey 

and seek answers to the question of “How can production of wheat landraces be maintained?” As a 

country, we have a good strategy to conserve them in gene banks (ex situ conservation), but we should 

focus more on their maintenance under farmers’ conditions (in situ conservation) and improve 

conservation and sustainability strategies using organic farming practices, geographical indicators, 

mountainous production practices, and emphasis on local products to prevent gene erosion of wheat 

landraces.  

Keywords: Anatolia, genetic diversity, gene erosion, in situ conservation, wheat landraces 
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As a Modern Agro-Biotechnological Products: Genetically Modified 

Potatoes 

Aysel KEKILLIOĞLU 

Nevşehir Hacı Bektaş Veli University, Faculty of Arts and Sciences, 

Department of Biology, 50300, Nevşehir, Turkey 

akekillioglu@hotmail.com 

Genetic modification can be defined as a process where the genetic material (DNA) is altered in a way 

that does not occur naturally by mating or natural recombination. It’s accomplished by recombinant DNA 

techniques. The inserted DNA is translated and new protein expressed, giving an organism a new 

characteristic.  A series of genes responsible for agronomically important traits such as insect and viral 

resistance; stress tolerance; herbicide tolerance, among others have been transferred into several major 

crops. Maize, tomatoes, soybeans, potatoes cotton, rice, canola, papaya and wheat, are among the 

genetically modified crops on the market today. Potato (Solanum tuberosum) is the 4th most important 

crop in the world after wheat, corn and rice, in terms of acreage grown, yield and value of the crop. 

Pathogen control however remains a problem for farmers in many parts of the world. The Colorado 

Potato Beetle (CPB), Potato LeafRoll Virus (PLRV) and Potato Virus Y (PVY) are the most devastating 

pathogens causing yield loss of up to 90% in infected plants. Modification of potato using genetic 

engineering holds enormous potential to alleviate these problems. The vast majority of transgenic 

research has centered on creating novel resistance to potato pathogens. In this study, as a basic food 

ingredient Potato is composed of the purpose and content of evaluation of genetically modified 

agricultural products obtained by modern biotechnological applications for combating potato pest sand 

pathogens for efficient production in the context of the world and Turkey. 

Keywords: Potato, Pests Pathogens, Genetic modification, Agriculture, Biotecnology.  
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Sulfur Metabolites can be used as Iron Fertilizers to Restore Iron 

Deficiency Symptoms in Plants 

Emre AKSOY 

Ömer Halisdemir University, Faculty of Agricultural Sciences and Technologies, Department of 

Agricultural Genetic Engineering Nigde 51240 Turkey 

emreaksoy@ohu.edu.tr 

Iron (Fe) is an essential metal element for nearly all organisms and its deficiency causes serious 

problems. In plants, iron is present as a cofactor in many metallo-proteins and is found in active sites of 

photosynthetic and respiratory Fe-S clusters. Fe is also required for DNA and hormone biosynthesis, 

nitrogen fixation, sulfate assimilation, and chlorophyll biosynthesis. Plants suffer from Fe deficiency when 

grown on well-aerated calcareous or alkaline soils. One third of agricultural land all over the world is 

covered by these types of soils and is potentially Fe deficient. Fe deficiency in plants induces 

intercostal/interveinal leaf chlorosis due to limited chlorophyll biosynthesis. This in turn causes significant 

yield losses of crops in the field. It has been shown that addition of sulfur (S) enhances Fe deficiency 

tolerance mechanisms in plants. Here we show for the first time that the application of sulfur metabolites 

can also enhance Fe deficiency tolerance mechanisms in Arabidopsis. Addition of at least one of 

methionine, cycteine, O-acetyl-serine or glutathione can induce Fe uptake genes that are required for 

Fe deficiency tolerance in plants. Addition of S metabolites also increase chlorophyll content, FRO 

enzyme activity, root growth and Fe accumulation under Fe deficiency. Overall our findings suggest 

sulfur and sulfur metabolites as potential iron fertilizers that can be applied directly from the roots in order 

to restore iron deficiency symptoms in plants. 
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Ferric-chelate Reductase: Could It Be Used as an Alternative 

Method to Understand Iron Sensitivity in Soybean? 

Emre AKSOY1, Amir MAQBOOL1, Sevgi ÇALIŞKAN2 

1Ömer Halisdemir University, Faculty of Agricultural Sciences and Technologies, Department of 

Agricultural Genetic Engineering, Nigde/Turkey. 

1Ömer Halisdemir University, Faculty of Agricultural Sciences and Technologies, Department of Plant 

Production and Technologies, Nigde/Turkey 

emreaksoy@ohu.edu.tr 

Iron (Fe) is one of the essential micronutrients for both plants and humans, and Fe deficiency is among 

the most widespread nutritional deficiencies. In order to cope with Fe deficiency higher plants have 

evolved two types of strategies. Strategy I plants can mobilize and take up Fe(III) from soil by acidification 

of the rhizosphere (AHA), followed by enhanced activity of a plasma membrane bound Fe(III)-chelate 

reductase (FRO), and finally by overexpression of a Fe(II) transporter of root epidermal cells (IRT1). Fe 

deficiency is a major problem in calcerous soils, which cover more than 70% of Turkey. Here we 

investigated the potential of ferric-chelate reductase (FRO) to be used as an indicator of Fe deficiency 

tolerance in future soybean breeding programs by analyzing the activity levels of FRO enzyme in the 

roots of 20 soybean varieties grown on calcareous soils in a pot experiment in controlled greenhouse 

conditions. In general, soybean varieties that can tolerate Fe deficiency showed higher FRO activity, 

chlorophyll index and total chlorophyll levels, whereas sensitive varieties showed lower FRO activity, 

chlorophyll index and total chlorophyll levels. Interestingly, some varieties that were tolerant showed 

lower levels of FRO activity and some sensitive varieties showed higher FRO activity under Fe deficienct 

conditions. These contrasting results will be discussed in the presentation. 

Keywords: Iron, FRO, ferric reductase, tolerance, soybean 
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Iron (Fe) deficiency leads to Fe deficiency chlorosis (IDC) due to decreased chlorophyll biosynthesis, 

which, in turn, directly causes yield losses in plants. Soybean (Glycine max. L.) yields are negatively 

affected by Fe deficiency during growth in the field. Although IDC in soybeans has been observed for 

years, the studies to develop IDC-tolerant soybean cultivars were slower compared to the studies of 

other plant species, and many of these soybean studies solely depend on physiological observations. 

Recommended soybean varieties have been grown in different parts of Turkey suitable for soybean 

farming; however, farmers trying soybean for the first time dropped out its farming due to yield losses 

resulted from variety maladaptation. One of the reasons for soybean farmers to leave its farming may be 

predicted as they did not use soybean varieties with high yields and tolerance to Fe deficiency, and are 

suitable for farming in soils of Turkey since majority of soils in Turkey are potentially Fe deficient. 

Therefore, it is highly necessary to analyze the accumulation levels of Fe in leaves and seeds of soybean 

varieties grown in Turkey, and make a correlation analysis between these levels and IDC status. Here 

we report the accumulation levels of Fe in leaves and seeds of 20 soybean varieties grown in controlled 

greenhouse conditions under Fe deficienct and sufficient conditions. Some varieties showed higher 

levels of Fe in their systems, which was correlated with higher levels of chlorophyll index measurements, 

and total chlorophyll content. Overall, these results indicate a negative correlation between Fe 

accumulation and chlorosis. 

Keywords: soybean, iron, deficiency, tolerance 
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Transcriptome-wide analysis of hazelnut MYB and bHLH 

transcription factor family members during leaf development. 

Marat IMANZHANOV, Zafer SEÇGİN, Musa KAVAS 

Ondokuz Mayıs University, Faculty of Agriculture, Department of Agricultural Biotechnology, Samsun, 

Turkey 

musa.kavas@omu.edu.tr 

Members of basic helix-loop-helix (bHLH) and MYB gene family have crucial roles in various biological 

process including response to stress and regulation of development. Though, most eukaryotes carry the 

proteins of this family, biological functions of the most bHLH and MYB family members are not deeply 

evaluated in plants. In this study, we conducted a comprehensive genome-wide analysis of bHLH and 

MYB transcription factors in European hazelnut by using RNA-seq data. RNA sequencing was performed 

by using two hazelnut genotypes deferring in leaf development and opening time. Palaz and Çakıldak 

genotypes were used for comparative expression analysis. We identified 62 bHLH (CabHLH) and 106 

MYB protein-encoding genes by using in silico comparative genomics tools. Number of amino acids, 

molecular weight and theoretical pI in bHLH proteins ranged from 85 to1427, 9658 to 159323 kDa and 

5.13 to 11.16, respectively. According to an instability index (II) calculated with ProtParam tool, most of 

thebHLH and MYB proteins were estimated as unstable in a test tube. Based on the phylogenetic tree, 

CaMYB genes were classified into 5 main groups with 10 subfamilies. Likewise, CabHLH genes were 

classified into 3 main groups with 8 subfamilies. According to RNA-seq analysis, a total of 9 CaMYB and 

7 CabHLH differentially expressed genes were determined out of 106 and 62, respectively. It was found 

that CL2088 and CL7496 are the most differentially expressed genes coding for bHLH and MYB 

transcription factors, respectively. The results of this study could help improve understanding of 

biological functions of hazelnut bHLH and MYB family during the development of leaf.  

Keywords: bHLH, MYB, Hazelnut, leaf development, Transcriptome 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Resmi Gazete’de yayımlanan “Olağanüstü Hal (OHAL) Kapsamında Alınan Tedbirlere İlişkin Kanun Hükmünde 

Kararname” nin uygulama sürecinde devam eden çalışmalar doğrultusunda; 

Kongre katılımcılarının adı geçen kanun hükmünde kararnameyle ilişkili olarak yaşadıkları ve /veya yaşayacakları durumların söz 

konusu olması halinde sorumluluk ilgili katılımcıya aittir. 


