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ONSOZ
Degerli Katilimeilar,

Su Bilimleri alaninda kullanilan biyoteknolojik uygulamalar, hem sektérde hem de
akademik kurumlarda en sik bagvurulan yontemlerin basinda gelmektedir.
Biyoteknoloji temelli ¢aligmalar mikrobiyolojiden alg biyoteknolojisine, su iiriinleri
yetistiriciliginden su canlilarinin hastaliklarina, balik 1slahindan iiriin gelistirmeye
kadargenis bir uygulama alani bulunmaktadir. Ote yandan son yillarda etkisini
kayda deger sekilde hissettiren iklim degisikliginin neden oldugu sorunlarin
¢6ziimiinde de yine biyoteknoloji ile ilgili arastirmalara 6ncelik verilmektedir.

“Su” ve “su canlilar1” bir¢ok disiplinler arasi bilimsel aragtirmalarin konusu olmasi
nedeni ile Biyoteknoloji ve Molekiiler Temelli arastirmalar farkli disiplinlerde
calisan aragtirmacilarin birlikte c¢aligmalarina olanak tanimaktadir. Bu amagla
biyoteknolojik teknikleri kullanan ve “Su Bilimleri” alaninda ¢alismalarda bulunan
Su Bilimleri Fakiiltesi, Su Uriinleri Fakiilteleri, Balikciik Teknolojisi
Miihendisligi, Eczacilik Fakiilteleri, Doga Bilimleri Fakiilteleri, Molekiiler Biyoloji
ve Genetik Boliimleri, Biyoloji Boliimleri, Ziraat Fakiilteleri, Tip Fakiilteleri, Cevre
Miihendisligi Boliimleri ve Miihendislik Fakiiltelerinin ilgili Boliimleri ile Deniz
Bilimleri Enstitiilerine mensup arastirmacilarin katilimi ile 10-11 Mayis 2018
tarihleri arasinda Istanbul Universitesi Su Bilimleri Fakiiltesinin organizasyonu ile
iki giinliik calistay diizenlenmesi amaglanmigtir. Calistay siiresince farkl
disiplinlere mensup arastirmacilar son yillarda yaptiklar1 arastirma sonuglarini
sunacaklar, akademik birikimlerini paylasacaklar ve ilgili sektor temsilcileri ile bir
araya geleceklerdir. Calistay kapsaminda {ilkemizden algal biyoteknoloji,
Japonya’dan su fiiriinleri yetistiriciligi, Ispanya’dan farmakoloji, Birlesik
Krallik’dan balik hastaliklari, Almanya’dan isleme teknolojisi alanlarinda
uygulanan biyoteknolojik ydntemler konusunda bilgi verecek olan davetli
konusmacilar yer alacaklardir. Boylece, Su Bilimleri alaninda genis bir yelpazede
yapilan aragtirmalar katilimcilara sunulacak, bilgi alisverisinde bulunulacaktir.

Calistayin, “Su Bilimleri” alaninda c¢aligmalarda bulunan bilim insanlarina,
ozellikle geng arastirmacilara ve ilgili sektdrlere faydasaglayacagi inancindayiz.
Calistay siiresince olusacak bilgi paylasimi ile olusacak motivasyon sonucu yeni
¢alisma gruplarinin olusacagi ve su bilimleri alaninda AR-GE g¢iktilar1 ve yaygin
etkisi yiiksek proje ortaklikliarinin kurulacagi, Biyoteknoloji alaninda ¢alisan kamu
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ve Ozel sektor temsilcilerine kayda deger sekilde kazanimlar saglayacagi
inancindayiz.

Ev sahibi kurum olarak sizleri Istanbul Universitesi Su Bilimleri Fakiiltesi’nde
gormekten biliyllk mutluluk duyacagimizi belirtir, katkilarmiz igin simdiden
tesekkiir ederiz.

Saygilarimizla,
Prof. Dr. Devrim Memis
Dog. Dr. Aygiil Ekici
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FOREWORD

Dear Participants,

Biotechnological applications in aquatic sciences are among the most frequently
used methods both in the sector and academia. Biotechnology based studies have a
wide range of use, from microbiology to algal biotechnology, from aquaculture to
diseases of aquatic organisms, from fish genetics to product development. On the
other hand, priority is given in the biotechnological researches for the solution of
problems related to climate change which became more evident in the last years.
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Since “water” and “aquatic organisms” are subjects of many inter-disciplinary
scientific research studies, biotechnology and molecular based studies provide an
opportunity to the researchers from diverse disciplines to work together. With this
aim, a two-days workshop on May 10-11, 2018 was scheduled under the
organization of Istanbul University Faculty of Aquatic Sciences with the
participation of researchers from various academic units where the
“biotechnological methods” are used and studies on “Aquatic Sciences” are
conducted, such as the faculties of Aquatic Sciences, Fisheries, Fisheries
Technology Engineering, Natural Sciences, Agriculture, Medicine, Engineering
and programmes of Molceular Biology and Genetics, Biology, Environment
Engineering and other related programmes of Engineering faculties and institutes
of marine sciences. During the workshop, researchers from diverse disciplines are
going to present the results of their recent studies, share their academic background
and meet with the representatives of the related sectors. With the scope of the
workshop program, invited speakers will make speeches on algal biotechnology
(from Turkey), aquaculture (from Japan), pharmacology (from Spain), fish diseases
(United Kingdom) and seafood processing technologies (from Germany). Thus,
researches on a wide range of aquatic sciences will be presented to the participants
and mass data will be shared.

We believe that this workshop will provide benefits to the scientists, especially the
young researchers, and to the representatives of the related sectors. With the
information exchange and motivation created during the workshop, we also believe
that new study-groups will be constituted, partnerships for the projects on aquatic
sciences with high R&D deliverables and widespread impacts will be consociated
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and wide achievements will be provided to the public and private sector
representatives working on biotechnological applications.

As the hosting-institution, we would like to state that we will very pleased to see
you in Istanbul University Faculty of Aquatic Sciences and we would like to thank
you for your participation.

Kind Regards,
Prof. Devrim MEMIS
Assoc.Prof. Aygiil EKICI

ISTANBUL {iﬁjvmsn_lesi .
SU BILIMLERI FAKULTESI
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KURULLAR /COMMITTEES
BIiLIMSEL KURUL / SCIENTIFIC COMMITTEE

Prof. Dr. Devrim MEMIS, istanbul Universitesi Su Bilimleri Fakiiltesi

Prof. Dr. Deniz COBAN, Adnan Menderes Universitesi, Ziraat Fakiiltesi

Prof. Dr. Haydar BAGIS, Adiyaman Universitesi, Tip Fakiiltesi

Prof. Dr. ismihan KARAYUCEL, Sinop Universitesi, Su Uriinleri Fakiiltesi

Prof. Dr. Meltem CONK DALAY, Ege Universitesi, Mithendislik Fakiiltesi

Prof. Dr. Orhan INCE, Istanbul Teknik Universitesi, insaat Fakiiltesi

Prof. Dr. Reyhan AKCAALAN ALBAY, istanbul Universitesi Su Bilimleri Fakiiltesi
Prof. Dr. Sezen ARAT, Namik Kemal Universitesi, Ziraat Fakiiltesi

Prof. Dr. Siiheyla KARATAS STEINUM, Istanbul Universitesi Su Bilimleri Fakiiltesi
Dog. Dr. Aygiil EKICl, Istanbul Universitesi Su Bilimleri Fakiiltesi

Dog. Dr. Emre KESKIN, Ankara Universitesi, Ziraat Fakiiltesi

Do¢. Dr. M. Didem ERCAN, Istanbul Universitesi Su Bilimleri Fakiiltesi

Dog. Dr. Tiilin ARSLAN, Mugla Sitki Kogman Universitesi, Su Uriinleri Fakiiltesi
Dog. Dr. Yilmaz CIFTCI, Ordu Universitesi, Fatsa Deniz Bilimleri Fakiiltesi

Dr. Ogr. Uyesi Berat HAZNEDAROGLU, Bogazigi Universitesi Cevre Bilimleri
Enstitiisti

Dr. Ogr. Uyesi Giines YAMANER, istanbul Universitesi Su Bilimleri Fakiiltesi

Dr. Ogr. Uyesi Kaan YILANCIOGLU, Uskiidar Universitesi Mithendislik ve Doga
Bilimleri Fakiiltesi

DUZENLEME KURULU / LOCAL ORGANIZING COMMITTEE

Prof. Dr. Devrim MEMIS

Dog. Dr. Aygiil EKICI

Dog. Dr. Menekse Didem ERCAN
Dr. Ogr. Uyesi Deniz D. TOSUN
Dr. Ogr. Uyesi Giines YAMANER
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SEKRETERYA /SECRETARIAT

Aras. Gér. Dr. Cigdem URKU
Aras. Gor. Gokhan TUNCELLI
Aras. Gor. Merve TINKIR

TEKNIiK DESTEK / TECHNICAL SUPPORT

Aras. Gor. Dr. Ozgiir CANAK

Yiiksek Lisans Ogrencisi Ilker KESKIN
Doktora Ogrencisi Ege GUNGOR
Yiiksek Lisans Ogrencisi Talya AKAR
Yiiksek Mithendis Sude ATMACA
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BILIMSEL PROGRAM / SCIENTIFIC PROGRAMME

BILIMSEL PROGRAM/SCIENTIFIC PROGRAMME

10 Mayis 2018 Persembe

08:30-09:30 Kayit/Registration

09:30-09:35 Acilis Toreni/Opening Ceremony

09:35-09:40 Dog.Dr. Aygiil EKICI (Calistay Bagkan) Acilis Konugmasi/Opening
Speech

09:40-09:55 Prof.Dr. Meri¢ ALBAY (Su Bilimleri Fakiiltesi Dekan1) Agilis
Konugmasi/Opening Speech

09:55-10:10 Dr. Altug ATALAY ( T.C.Gida Tarim ve Hayvancilik Bakanlig1 Balik¢ilik
ve Su Uriinleri Genel Miidiirii)

10:10-10:30 Prof.Dr. Mahmut AK (istanbul Universitesi Rektorii) Agilis
Konugmasi/Opening Speech

1. OTURUM Oturum Baskam Prof. Dr. Ozkan OZDEN

10:30-11:10 Davetli Konusmaci/Invited Speaker Prof.Dr. rer.nat. Carsten HARMS
Recent Developments in Biotechnology Applications Used in Seafood
Processing Technology

11:10-11:30 Koliform, Escherichia coli ve Enterokok Sayimi i¢in Mevcut Canlilik
QPCR Testlerinin Yeni Bir Metod ile Kargilagtirmasi - Comparison of a
New Method to Available Viability qPCR Assays for Quantification of
Coliforms, Escherichia coli, and Enterococcus

Canan KETRE, Mustafa KOLUKIRIK, Orhan INCE

11:30-11:50 Tiirkiye Denizlerinde Yasayan Scombridae Tiirlerinin Dna Barkodlamasi -
DNA Barcoding of Scombrid Fish Species From Turkish Waters
Can ONEL, Yilmaz CIFTCI

11:50-12:10 Biyoteknolojik Uriin Olarak "Su Uriinleri" - "Aquatic Materials" as a
biotechnological product
Ozkan OZDEN, 1dil CAN, Nuray ERKAN

12:10-13:30 Ogle Yemegi Arasi /Lunch

2. OTURUM Oturum Baskam Prof.Dr. Orhan INCE

13:30-14:10 Davetli Konusmaci/Invited Speaker Dr Simon MACKENZIE
The Long Migration; Taking Biotechnology From the Lab to the Farm in
Aquaculture
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14:10-14:30

Balik Saglig1 Yonetiminde Biyoteknolojik Uygulamalar - Biotechnology
Applications in Fish Health Management
Ozgiir CANAK, M. Didem ERCAN, Siiheyla KARATAS STEINUM

14:30-15:00

Transgenik Canli ve Zebra Balik Uretiminde CRISPR/Cas9 Teknolojisinin
Kullanimi - Transgenic Animal and Zebra Fish Production Using CRISPR-
Cas9 Technology

Haydar BAGIS

15:00-15:20

Su Uriinleri Yetistiriciliginde Cinsiyet Kontrolii - Sex Control in
Aquaculture
Tiilin ARSLAN

15:20-15:30

Serkan Hamza Midye Ciftligi Tanitim Konugmast

15:30-16:00

Kahve Aras1 /Coffee Break

3. OTURUM

Oturum Baskani Prof.Dr. Meltem CONK DALAY

16:00-16:40

Davetli Konusmaci/Invited Speaker Dr.0g.Uye Berat HAZNEDAROGLU
Algal Biotechnology at the Food-Water-Energy Nexus

16:40-17:00

Dogal Ekosistemlerde Molekiiler Yontemlerin Uygulanmasi: Karadeniz’de
Zooplankton Tayini I¢in Hizli Bir Yéntem - Application of Molecular
Methods in Natural Ecosystems: A Quick Method to Identify Zooplankton
Species in Black Sea

Orhan INCE, ibrahim MIRALIOGLU, E. Gézde OZBAYRAM, Bahar
INCE

17:00-17:20

Isik Siddetinin Kabarcik Kolon Fotobiyoreaktdrde Biiyiitiilen Diatom
Cyclotella cryptica’nin Lipit ve Kitin Nanofiberi Uretim Segiciligine
Etkileri - Effects of Light Intensity on the Selectivity of Lipid and Chitin
Nanofiber Production During Photobioreactor Cultivation of the Diatom
Cyclotella cryptica

Altan OZKAN, Gregory RORRER

17:20-17:50

Biyodizel Uretimi igin Mikroalg Hiicresel Yag Miktarini Arttirmada Yeni
Bir Yaklagim; Oksidatif stres - A New Approach to Increase Microalgae
Cellular Lipid Content for Biodiesel Production; Oxidative Stress

Kaan YILANCIOGLU, Nilay YONET, Betiil Eren KESKIN, Seda
KUSOGLU, Ecem KAPLAN

19:00-22:00

Gala Yemegi /Dinner (ALPEK HOTEL-Eminénii)
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11 Mayis 2018 Cuma

4. OTURUM

Oturum Baskani Prof.Dr. Deniz COBAN

09:00-09:40

Davetli Konusmaci/Invited Speaker Assoc.Prof. Taiju SAITO
Surrogate production in fish

09:40-10:00

Sudak Balig1 (Sander lucioperca) Erken Evre Germ Hiicresi izolasyonu -
Isolation of Early Stages of Germ Cells In Pikeperch (Sander lucioperca)
Ege GUNGOR, Martin PSENICKA, Hilal GURALP

10:00-10:20

Balikgilikta Uygulanan Genetik ve Biyoteknolojik Calismalar - Genetic and
Biotechnological Studies in Fisheries
Hale BAGCIVAN, Mehmet AYDIN

10:20-10:40

Izogenik Klonal Balik Hatlarinm Gelistirilmesi ve Yeni Nesil Dizileme
Teknolojileri Kullanarak Verifikasyonu - Development and Verification of
Isogenic Clonal Fish Lines Using Next Generation Sequencing
Technologies

Miinevver ORAL, Michaél BEKAERT, John B TAGGART, Brendan J
MCANDREW, David J PENMAN

10:40-11:00

Kahve Aras1 /Coffee Break

5. OTURUM

Oturum Baskam Do¢.Dr. Yilmaz CiFTCi

11:00-11:20

Yumurtlama Zamaninin Fotoperiyodik Olarak Degistirilmesinin Yumurta
Kalitesi Uzerine Etkileri - The Effects of Photoperiodic Manipulation of
Spawning Time on Egg Quality

Deniz COBAN

11:20-11:40

Fotoperiyot Uygulanan Gokkusagi Alabaliklarinda (Oncorhynchus mykiss)
Mevsim Dig1 Gamet Elde Edilmesi - Out-Season Gametes In Rainbow
Trout (Oncorhynchus mykiss) By Photoperiod Application

Momin MOMIN, Devrim MEMIS

11:40-12:00

Ginogenetik Albino Gokkusagi Alabalig: (Oncorhynchus mykiss) Uretimi -
Production of Gynogenetic Albino Rainbow Trout
Rahmi Can OZDEMIR, Aygiil EKICI

12:00-12:20

Balik Beslemede Uygulanan Biyoteknolojik Yaklasimlar -
Biotechnological Approaches in Fish Nutrition
Ebru YILMAZ, Nuran KUCUKOSMAN
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12:20-13:30

Ogle Yemegi Arasi /Lunch

6. OTURUM

Oturum Baskani Prof.Dr. Reyhan AKCAALAN ALBAY

13:30-14:10

Davetli Konusmaci /Invited Speaker Prof. Dr. Luis BOTANA
Marine toxins as potential drug leads

14:10-14:30

Diinyada ve Tiirkiye’de Algal Biyoteknoloji -Algal Biotechnology in the
World and Turkey
Meltem CONK DALAY

14:30-14:50

Ozonlama Sonrasi Ultrases Kullanimiyla Mikroalg Hiicre Pargalama
Veriminin Arttirmasi - Increasing Microalgal Cell Disruption Efficiency by
Successive Application of Ozonation and Sonication

Ulker Diler KERIS SEN, Unal SEN, Mirat D. GUROL

14:50-15:10

Sucul ekosistemlerde Alg Artislarinin Izlenmesinde Molekiiler Metodlarn
Kullanimi -

Usage of Molecular Methods in Monitoring of Algal Blooms in Aquatic
Ecosystems

Reyhan AKCAALAN, Latife KOKER, Meri¢ ALBAY

15:10-15:30

Kahve Aras1 /Coffee Break

7. OTURUM

Oturum Baskani Do¢.Dr. Tiilin ARSLAN

15:30-15:50

Gokkusagi Alabaligi (Oncorhynchus mykiss) Sperminin
Kriyoprezervasyonunda L-triptofanin Etkisinin Belirlenmesi - Effect of L-
tryptophan on sperm cryopreservation in rainbow trout (Oncorhynchus
mykiss)

Mehmet KOCABAS, Filiz KUTLUYER

15:50-16:10

Kaynak Alabalig1 (Salvelinus fontinalis) Sperminin Kisa Siireli
Muhafazasinda L-triptofanin Etkisinin Belirlenmesi -Determination of the
effect of L-tryptophan on Short-term Storage of Brook Trout (Salvelinus
fontinalis) Spermatozoa

Filiz KUTLUYER, Mehmet KOCABAS, Nadir BASCINAR
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16:10-16:30

Gokkusagr alabaligi (Oncorhynchus mykiss) Sperm Motilite
Parametrelerinin Bilgisayarli Otomatik SpermAnaliz Sisteminde (CASA)
iki Farkli Lam kullanilarak incelenmesi ve Sonuglarm Déllenme Yiizdesi
ile Karsilastirilmasi - Investigation of Rainbow (Oncorhynchus mykiss)
Trout Sperm Motility Parameters Using Two Different Chambers with
Computer Assisted Sperm Analysis (CASA) System and Comparison of the
Results with Fertilization Percentage

Giines YAMANER, Goékhan TUNCELLI, Momin MOMIN, Devrim
MEMIS

16:30-16:50

Cambaridae (Eklembacaklilar: Kabuklular: Onbacaklilar) Familyasindan 3
Farkli Kerevit Tiiriiniin (Cambarus robustus, Orconectes propinquus ve
Orconectes rusticus) Sperm Hiicrelerinin Mikroskobik Yapisinin
Incelenmesi: Karsilastirmali Biyometrik Calisma - Fine Structure of the
Spermatozoon in Three Species of Cambaridae (Arthropoda: Crustacea:
Decapoda) Cambarus robustus, Orconectes propinquus and Orconectes
rusticus: A Comparative Biometrical Study

Buket YAZICIOGLU, Pfemek HAMR, Pavel KOZAK, Antonin KOUBA,
Hamid NIKSIRAT

16:50-17:10

Kahve Aras1 /Coffee Break

17:10-18:30

Calistay Degerlendirmesi /Evaluation of Workshop
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SOZLU SUNUMLARIN
OZETLERI

ABSTRACTS of ORAL
PRESENTATIONS
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DAVETLI KONUSMACI / INVITED SPEAKER
Algal Biotechnology at the Food-Water- Energy (FWE) Nexus

Berat Z. HAZNEDAROGLU

Institute of Environmental Sciences, Bogazi¢i University, Istanbul/Turkey
berat.haznedaroglu@boun.edu.tr

Production of renewable and sustainable bioproducts is of long-term importance for
both scientific and political necessities. Ongoing reliance of fossil fuels has
increased the amount of greenhouse gases in the atmosphere and their limited
reserves do not align with sustainable development goals. Meanwhile, the most
effective and sustainable solutions to address the challenge of global climate
change, require better understanding and consideration of the relationship and
inter/cross-dependencies between food, water, and energy sectors, better known as
the FWE nexus. This phenomenon has been verbalized by the UK chief scientist,
Sir John Beddington, who has warned us “by 2030 a ‘perfect storm’ of food
shortages, scarce water, and insufficient energy resources threaten to unleash public
unrest, cross-border conflicts, and mass migration as people flee from the worst-
affected regions.” (Beddington, J., 2009). Coastal cities like Istanbul, will be
among the worst affected areas both because of sea-level rise and marine storms,
and also because they are home for the vast majority of people in the world.
Recently, studies on FWE nexus have been strongly promoted as a global research
agenda and emerging development paradigm for a bioeconomy driven future as an
alternative to the heavy dependence on fossil resources. At the core of all nexus
these studies, it is highlighted that natural resource scarcities and the recognition of
food, water, energy, and other resources are interlinked within a complex web of
relations where resource use and availability are co- and inter-dependent. As a
result of this complex network of dependencies, policymakers and stakeholders of
all FEW sectors need to face the significant challenge of accounting for synergies,
tensions and potential trade-offs between food, water, energy, and environment at
multiple spatial and temporal scales (Howells and Rogner, 2014). Combining
global resource pressures with the climate change and other related threats such as
population increase, and depletion of natural resources also open up opportunities
for new ideas, approaches and collaborations.

Here, we turn our focus to sustainable feedstocks that can answer to different

aspects and requirements of the FEW nexus which also holds promise for large
scale production with economical feasibility. For the last few decades there is a

14


mailto:berat.haznedaroglu@boun.edu.tr

Su Bilimlerinde Biyoteknoloji Calistayr 10-11 Mayis 2018, istanbul,
Workshop on Biotechnology in Aquatic Sciences May 10-11, 2018, istanbul

growing interest in using micro and macro-algae biomass to produce several value
added bioproducts, catalyzed by their potentially favorable greenhouse gas and land
use sustainability metrics, rapid biomass production rates, and high solar
conversion efficiencies. Owed to their high carbon-capture rates and photosynthetic
efficiency make algae species a promising feedstock for a bioeconomy driven
future and applications for food, energy, and water sectors make. Several examples
of biotechnological applications are already on their way to respective markets
while generating a key bridge at FEW nexus. Biofuels such as biomethane,
biohydrogen, biodiesel, biojet fuel, and bioethanol are among the several examples
that can meet energy demands at various scales and usages. For the food sector,
food supplements and nutraceuticals, food colorants, feed formulations for
livestock including aquaculturing are the top products that can be obtained from
several algal species. In addition, certain algae species capable of nitrogen fixation,
mostly cyanobacteria strains, offer biofertilizer opportunities opening new avenues
for sustainable agriculture practices for growing all conventional crops. For water
sector, as most algae species are marine and capable of growing in saline waters
decrease the dependency of fresh water resources during the cultivation of algal
species. In addition, due to their nitrogen and phosphorus requirements similar to
other plant species, algae can utilize these macronutrients from several waste
streams including but not limited to waste water treatment plants, food processing
industries, animal husbandries, etc. If successfully operated, algae species will
prevent the excess nutrients reaching surface water systems and decrease
eutrophication which is a major threat to aquatic life in many ecosystems.
Moreover, the bioremediation potential of algae species are not only limited to
removal of nitrogen and phosphorus, but also include several heavy metals. Certain
algae species are capable of synthesizing peptide molecules that can be used for the
removal of these contaminants from various environments (a.k.a.
phycoremediation). As can be seen, algae species also offer water quality
prospects, another key contribution for the FEW nexus. It should also be
highlighted that, apart from the final application of the algal biomass, removal of
carbon dioxide during the cultivation, brings additional benefits to manage a carbon
balance and provide utilization of captured carbon and related cost reduction.

In summary, during this keynote talk, several examples of biotechnological
applications of microalgae will be provided from the context of food-water-energy
(FWE) nexus. Ever increasing demands driven by population increase and threats
posed by global climate change create a significant threat in accessing food, energy
and water in near terms. This multi-faceted challenge brings us to consider
feedstocks offering solutions at FWE nexus. Therefore, microalgal biomass utilized

15
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to generate food, feed, fertilizer and fuel will be a significant step towards meeting
these challenges and maintaining a sustainable FEW nexus.

References

Beddington, John (2009). ‘Food, Energy, Water and the Climate: A Perfect Storm
of Global Events?” Chief Scientific Adviser to HM Government. London:
Government Office for Science.

Howells, B. and Rogner, R. H. (2014). Water-energy nexus: Assessing integrated
systems. Nature Climate Change 4, pp. 246-247.
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DAVETLi KONUSMACI / INVITED SPEAKER

Recent Developments in Biotechnology Applications Used in Seafood
Processing Technology

Carsten HARMS, Anna Lena SCHOMACKER, Talina BENEDIX

University of Applied Sciences Bremerhaven, Bremerhaven Institute for Applied
Molecular Biology (Biamol), Bremerhaven/Germany
cgharms@icloud.com

Aptamers are short and flexible ssDNA or RNA oligonucleotides that consists of
40-70 bases. They can form a 3-D conformation by which they bind specifically
and with a high affinity to non-Oligonucleotides from small molecules and proteins
to whole cells. Aptamers are selected within an in vitro selection-process called
SELEX (Systematic Evolution of Ligands by Exponential Enrichment). With this
interactive process, it is possible to select unique RNA and DNA sequences out of
up to 10* randomly sequenced Oligo-nucleotides (aptamer-library). The SELEX-
process is divided into three main parts, which are repeated in cycles under
gradually increasing conditions (e.g. stringency). The functionality and target range
of aptamers can be compared to antibodies. They bind with high affinity (nano- to
pikomolar) and can distinguish between Serotypes. The reason for their fitting
accuracy are electric interplay,
hydrogen bridge bonds as well as
their highly variable nucleotide
sequence. Due to their high affinity
and specificity aptamers can be an
adequate supersede to antibodies or
other bio-recreating receptors for
the development of biosensors and
other analytic methods. There are
several benefits compared to
antibodies: They can be reused due s:uz“‘:;z %
to self-refolding, cost-efficient

Analyte synthetic aptamer- library
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production (synthesis by PCR),

selection under specific parameters
(not only isotone) and they could
easily be modified (e.g. dye, biotin,
tags).

Pic.1. SELEX consist of five selection steps: 1.
Binding, 2. Washing, 3. Elution, 4. Amplification
and 5. Mutation (if necessary). These five steps
can be repeated several time until the appropriate
affinity to the target molecules is obtained.
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The application of aptamers as biocomponents in microfluidic detection systems
like biosensors is motivated by these advantages. Our main expertise lies in the
functionalisation of biosensor surfaces to create innovative detection systems for
pathogen bacteria and viruses or harmful toxins. It is possible to develop different
concepts to supersede or support antibody based assays individually for different
targets and matrices as well as for electrochemical or colorimetrical/ fluorescence
signal transduction. The rapid expansion of aptamer-based biosensors and assays in
recent years shows the potential for a quick and cost-saving detection. Today there
is no limitation towards aptamer-targets anymore, therefore aptamers hold an
unlimited potential in the use for diagnostic applications. Without an
immobilisation, signalling-aptamers, similar to molecular beacons, can be utilised
for signalling the presence of non-nucleic acid analytes in any conceivable area and
matrices with different modifications possible i.e. fluorescence-quencher systems
or structure-switch (pic. 2). Most recent the innovative biosensor platforms, also
called aptasensors, are used in the field of therapeutics and medicine for e.g. cancer
clinical testing (bio-imaging), drug delivery system or detection of infectious
microorganisms and viruses.This is only possible due to the functionality of
aptamers under specific parameters like lymphatic fluid or seawater.
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Pic. 2. Use of aptamers as signalling molecules
(aptasensors). A) Changes in conformation
results in quenching of fluorescence based on
FRET. B) Opposite approach of FRET. Aptamer
will not emit fluorescence unless the target has

been bound [2].
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Pic. 3. Specificity of aptamers. Aptamers show
different affinities to different serotypes of E.
coli. As a result of selection (SELEX) the
aptamers showed differences in specification
against their targets (here different serotypes of
E. coli).
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For the immobilisation of
aptamers individual ways
have to be experimentally
analysed for different
surfaces such as polymers to
result in an optimal adhesion
so that the aptamers are
directed functionally towards
their target without
conformational changes (pic.

3). Another main point during
the surface functionalization
with aptamers was that these
still need to show a high
reactivity towards their target
after immobilization (pic. 4).
This was the most critical task
since aptamers underlie easily
conformational changes e.g. due
to electrical charges or pH
variations. The E. coli cells were
recognized specifically by the
aptamer and as expected the
aptamer showed a different
affinity to different serotypes of
E. coli (the SELEX was

performed towards strain DSM
1576).  The  functionalised
surfaces need to have the feature
that they can be stored without a
loss of reactivity over a period of
time, so that the aptasensors can
be produced economically.
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Microfluidic applications for a sensitive and specific detection of bacteria,
virus particles and small chemical compounds

Biosensors comprise a closed system for specific quantitative or semi quantitative
analyte-recognition. They are based on a biological recognition unit, a signal
transducer which transfers the biological reaction into a measureable signal and a
module for the data evaluation. Biosensors can be classified as biological or
physical accordlng to their specifications, which can be the biochemical recognition
or the technology for the signal transduction.
Microfluidic chips often used as biosensors consist
usually of structures in the micro-meter scale. For the
fabrication process of microfluidic systems glass and
silicon were used at first but with the disadvantage of
high costs. In the meantime polymers like PDMS are

Pic. 4. Different used for the production of microfluidic devices. They
geometry of developed are translucent, potentially elastic, and cost-effective
microfluidic chips and can be produced in high amounts in mass

production processes. A main advantage is that cross
contamination within microfluidic devices can be
avoided because they consist of closed systems.
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Marine toxins are a large group of compounds with very different privileged
structures. They are produced by over 100 different species of dinoflagellates or by
some diatoms, and their ecological role is not understood, although they are
considered in the unspecific biochemical group of secondary metabolites. Their
mode of action expands to many targets, but mechanistically they can be regarded
as neurotoxic and non-neurotoxic. Those with neuronal targets belong to several
groups, each with a defined reference compound, namely saxitoxin, tetrodotoxin,
brevetoxin, spirolide, ciguatoxin, domoic acid. Non neurotoxic toxins are
yessotoxin, azaspiracid, pectenotoxin, palytoxin, maitotoxin, and okadaic acid,
each with partially understood mechanisms of action. This presentation will discuss
about the target for each toxin group, and their potential application in the
therapeutic field, specially cancer, Alzheimer and inflammation. The therapeutic
potential use is limited by the complex chemistry of these type of compounds, and
therefore it is important to obtain a simple phamacophore for each toxin group from
which to build new structures.

The main targets that can be modulated with toxins groups are as follows:

1) Saxitoxin, Tetrodotoxin and analogs. More than 50 different compounds.
There is a fundamental difference between both, as saxitoxin is produce
by dinoflagellates (Gymnodinium), and tetrodotoxin is produced by
bacteria. They have the same mechanism of action, as they target site 5 of
the voltage dependent sodium channel. Their potential use is for analgesia
and chronic pain.

2) Brevetoxin and ciguatoxin, they are polyeter-ladder like structures,
produced by dinoflagellates of the genus Karenia and Gambierdiscus, and
they target site 5 of the voltage dependent sodium channel. Their
therapeutic use is not fully disclosed yet.
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3)

4)

5)

6)

7)

8)

9)

10)

Spirolides, along with several other cyclic imines (prorocentrimine,
pinnatoxin, prorocentrolide, pteriatoxins, portimine, gymnodimine, etc),
they are produced by several dinoflagellate species, and their main action
is the blockade of nicotinic receptors. Although their mechanism of action
would theroretically promote Alzheimer-like symtoms, these families of
compounds has been demonstrated to reduce markedly Alzheimer
markers, and hence their use in this field is promising.

Domoic acid, produced by Pseudo-nitzschia diatoms interacts with kainate
receptors, but so far no therapeutic use has been identified for this family
of compounds.

Yessotoxin, produced by Lingulodinium species, is by far the most
promising marine toxin. Its mechanism of action is not fully dilucidated
yet, but is main effect is related to activation of phosphodiesterase type
4A, with several crosstalks with mitochondrial function, MAP kinases and
others. The complex mode of action of yessoxin has been demonstrated to
be very effective for cancer (effective for the majority of tumor cell lines),
but also for metabolic diseases, Alzheimer and allergy. The reason to this
prolific potential of this compounds relies on the target itself, that is
common to many transduction pathways.

Azaspiracids, produced by Azadinium, remain a mistery with regard to
their mode of action, and although several possible targets were proposed,
there is so far no clear therapeutic use proposed.

Pectenotoxin, produced by the same species that produce okadaic acid and
analogs (Dinophysis), has been identified as an inhibitor of F-actin, and its
potential use is the inhibition of growth of tumoral cells.

Palytoxin, produced by Ostreopsis, also producer of ovatoxins and
ostreocins, is a group of many millions of steroreoisomeric analogs. Their
mode of action is the blockade of Na-K ATPases, but their extreme
toxicity in the nanomolar range (it is regarded as the most toxic compound
in nature) precludes their potential use in therapeutics.

Maitotoxin, produce by the same species that produce ciguatoxin, is also a
very large family of extremely toxic compounds. They tartet TRP
receptors, and their potential therapeutic use in currently under study.
Okadaic acid and analogs (dinophysistoxins), produced by Dinophysis
genus, is a well known blocker of protein phosphatases 2A. Their effect is
yet to be linked to a potential therapeutic use.
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Agquaculture is the fastest growing fresh food sector @ 8%pa as an example the
global supply of salmonids has increased ca. 40% over the past decade following
the global demand for healthy and sustainable protein. Sustainable intensification
of aquaculture is a necessity sector-wide to contribute meaningfully to global food
security. Growth is however limited by viral and bacteriological diseases which
cause large economic losses globally to fish farming industries therefore a key
component will be reducing losses to disease. Central to this effort will be to
understand the meaning of ‘good’ health and the development of robust health
biomarkers that facilitate management in the diverse aquaculture environments
found worldwide. Thus informing the early symptoms of impaired animal welfare.
In parallel early diagnosis of pathogens is crucial to prevent the spread of disease
causing reduced growth.

An integrated approach to research in aquaculture requires significant inter-
disciplinary effort where diagnostics (pathogen), the host (immunology, nutrition,
physiology) and individuals and population (genetics, epidemiology) play central
roles. Biotechnology fuels development across the industry at multiple scales
ranging from high level technologies such as genome sequencing for selection to
directly applicable farm technology such as point of care mobile diagnostics. In this
presentation we will consider how a series of different biotechnological
applications have impacted upon aquaculture particularly in the area of health
either directly as products or significant changes in practise/service or indirectly
through the application of —omics technologies to create novel understanding that
in turn drives change.

Our capacity to identify pathogens using molecular methods fuelled by increased
genomic resources is rapidly changing the diagnostic landscape with significant
changes in technology fostering increased opportunity and accessibility. A suite of
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technologies including mobile PCR technology, isothermal amplification (RPA)
and sequencing approaches significantly impact upon our capacity to identify
pathogens under different environmental and culture conditions. However,
increased prognostic capacities remain elusive with critical gaps in knowledge
remaining. For example, a quantitative understanding of the relationship between
pathogen load, health status and disease remains elusive for many important
pathogens thus limiting predictive modelling. The application of affordable mobile
diagnostic systems providing point of care diagnostics will facilitate new levels of
data collection that if matched to population level models will inform more
comprehensive health management strategies. Here we will discuss how the use of
mobile QPCR platforms can provide added value to aquaculture production
systems.

Significant advances are continually being made toward understanding host-
pathogen interaction albeit in a limited number of fish species and at the level of
the individual. The addition of the zebrafish as a model organism to our research
toolkit has greatly increased our understanding of fish immunology for example.
Recent studies have shown that fish when infected will increase their body
temperature by several degrees by moving to significantly warmer water, this is
known as behavioural fever. We have combined both behavioural prophylaxis and
molecular diagnostics in a study aimed at mitigating disease in Egyptian tilapia
production. Egypt is the second largest tilapia producer globally providing
affordable protein for millions of low-income people based on low cost earth pond
systems concentrated in the upper Nile Delta. In the last 4 years, mortalities during
the summer months have become a growing issue for the sector. Maintaining fish
health is problematic in a context where farmers depend on communally accessed
agricultural drainage water, on-farm electrification is limited and services offering
diagnostic capacity and general technical support are undeveloped. Sustainable
intensification of aquaculture is a necessity for the sector to contribute
meaningfully to food security. A key component of this is enhancing productivity
and reducing losses to disease. Behavioural prophylaxis, the concept of fish
challenged by common pathogens being capable of improving their immune
response and survival if they can select an optimal temperature regime has been
demonstrated in both Zebrafish and Nile tilapia on a laboratory scale. Adapting
these principles to commercial aquaculture is now a major priority. We are testing
applications by modifying the design of hatchery and pond systems and their
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management to improve water quality and allow behavioural adaptation by fish in
order to enhance health outcomes and system productivity.

In conclusion, the diversity, value and scale of aquaculture systems strongly
impacts upon the focus of health research. Environments in which fish are grown
range from intensive closed systems to extensive pond based aquaculture each with
a different set of variables. Biotechnology has a huge potential in aquaculture
however the challenge remains to translate scientific advances in economically
relevant timeframes into real benefits for producers and consumers.
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Surrogate production is a technique of producing gametes of target species or
strains by means of surrogate parents (germline chimeras). It is realized by the
transplantation of germ line stem cells of the target species/strain into recipients of
a surrogate species/strain. This technique has many advantages for seedling
production in fish. Transplanting germline stem cells from target fish species with
large body size and long reproductive cycle, such as beluga sturgeon (up to seven
meters in body length and more than 20 years before the first spawning) into
surrogate species such as sterlet sturgeon (less than 120 cm in body length and first
spawning within 5 years of age), can dramatically reduce the rearing space and
reproduction time required for gamete production of the target fish. Furthermore,
gametes can be produced in greater quantities by a judicious choice of the recipient
species, as exemplified by transplanting zebrafish germline stem cells (up to 1 pl
sperm) into goldfish (more than 50ul sperm).

The surrogate production technique has been developed based on experiments done
in the 1990s. One such experiment was in mice, in which spermatogonia from
fertile donors were transplanted into recipient seminiferous tubules to repopulate
sterile adult testes. Another, in fish, included the transplantation of blastomeres into
embryos from one strain to another in zebrafish and medaka, respectively, with the
perspective of understanding the mechanism of embryonic development. These
experiments demonstrated that transplanted donor-derived germ cells are able to
differentiate into functional gametes in the recipient’s environment. From the
2000s, there have been attempts to apply this idea for seedling production in fish.
Challenges that needed to be overcome in order to make this practical for surrogate
production in an aquaculture setting included perfection of the methods of
transplantation and sterilization.

Methods for producing germline chimera

Transplanted donor germ cells need to be localized in the gonads of recipient fish.
To achieve this, germ cells at various stages have been transplanted into different
developmental stages of recipients in many fish models, leading to some
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remarkable techniques for the transplantation of germ line stem cells. 1)
Transplantation of primordial germ cells (PGCs) into a recipient embryo at the
blastula stage. In this technique, transplantation of a single PGC is enough to
induce a functional surrogate parent. However, PGCs must be visualized with the
help of a fluorescent marker such as GFP in the early embryonic stages for
isolation and transplantation. In addition, the transplantation procedure requires
special equipment such as fluorescence stereomicroscope, micromanipulator, and
microinjector. 2) Transplantation of gonial cells (spermatogonia or oogonia,
collected from adult gonads and possibly including gonadal stem cells) into the
body cavity of hatched larva (of size 3 mm to 2 cm, depending on fish species).
This latter technique is comparatively easier, although it also requires the same
equipment of stereomicroscope, micromanipulator, and microinjector for the
transplantation. As a result, transplantation of gonial cells is the major strategy used
today to produce germline chimera in many fish species. 3) Transplantation of
gonial cells (with the possible inclusion of stem cells) into gonads via the genital
papilla of adult fish. In this slight variation, the gonial cells are again collected
from adult gonads as in the second technique above. Although this method uses a
common syringe for transplantation, a large suspension of gonial cells is required
for the transplantation in order to fill the gonads with donor germ cells.

Recipient sterilization methods

Efficient production of donor-derived gametes is most important for the success of
surrogacy. The surrogate parents (germline chimera) possess both donor- and
recipient (own) germ cells in their gonads if they are not sterilized before the germ
cell transplantation, and will produce their own gametes dominantly. Furthermore,
the mixture of gametes tends to result in unwanted hybrid or mixed offspring.
Therefore, complete sterilization of the recipient is essential before transplanting
the donor cells. Several techniques have been reported for induction of sterilization
in fish. 1) Triploidization. In general, triploid females do not produce mature eggs
and triploid males rarely produce mature sperm. However, triploid germ cells
remain in the gonads and develop normally into the mitotic stage, subjecting the
transplanted donor germ cells to competition with the endogenous germ cells for
niches in the gonads. This may result in low amounts of donor-derived gametes. 2)
Hybridization. Here, artificial insemination is used to produce inter-species hybrids
by stripping the parents of eggs and sperm. However, not all inter-species hybrids
are sterile, necessitating the examination of the species being hybridized in
advance. 3) Removal of PGCs by means of gene knockdown or knockout. Until
now, this has been the most reliable method for achieving complete and stable
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depletion of germ cells. However, this technique requires microinjection into
fertilized eggs and isolation of the target gene. 4) Chemical treatment (such as
busulfan) and high temperature treatment of fishes. In general, these techniques are
unlikely to lead to complete depletion of germ cells, and will need long periods of
treatment for any significant reduction of germ cells. In addition, side effects such
as decreased body weight, have been reported.

Thus far, the surrogate production technique has been used with various approaches
in multiple fish species belonging to diverse orders. Here, | present an overview of
the techniques and highlight the remaining challenges and problems to be tackled
in order to make the technology suitable for practical use in aquaculture, along with
some examples from our results.
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Isik Siddetinin Diyatome Cyclotella cryptica’min Lipit ve Kitin
Nanofiberi Uretim Seciciligine Etkileri

Altan OZKAN', Gregory RORRER?

Yzmir Yiiksek Teknoloji Enstitiisii, Cevre Miihendisligi Bolimii, Izmir/Tiirkiye
2 Oregon State Universitesi Kimya, Biyoloji ve Cevre Miihendisligi Fakiiltesi,
Corvallis, Oregon/ U.S.A.

altanozkan@iyte.edu.tr

Diyatomeler 6nemli bir mikroalg grubudur ve diger mikroalg gruplarindan sahip
olduklar1 silikon bazli hiicre duvarlar1 (friistiil) ile ayrilirlar. Diyatomelar yiiksek
biyokiitle iretkenligini yiiksek yag oranlariyla birlestirebilmeleri nedeniyle
biyoyakit tiretimi tizerine pek ¢ok arastirmanin konusu olmustur. Belli cinslerdeki
diyatomelerin benzersiz bir 6zelligi biyomedikal uygulamalar igin ticari olarak da
iretilen kitin nanofiberleri sentezlemeleri ve bu fiberleri hiicre disina
cikarmalaridir. Bu hiicrelerdeki kitin veya lipit iiretim seciciligini kontrol eden
biyoproses parametrelerinin belirlenmesi i¢in bu ¢alismada siddeti ayarlanabilir 151k
kaynagina sahip bir kabarcik kolon fotobiyoreaktor sistemi kullanilmigtir. Bu
sistem kullanilarak bes deney yapilmis ve Cyclotella cryptica susunun biyokiitle,
lipit ve kitin dretkenligi 151k siddeti disinda ayni kosullarda c¢alisilmistir. Bu
deneylerde diyatome kiiltiirleri 35, 70, 220, 370 ve 520 pmol/m?s ortalama 1s1k
siddetine (fotosentetik olarak aktif radyasyon) maruz birakilmistir. Bu segilen 151k
siddetleri daha once bu susla yapilan fotosentez-1sik egrisi l¢limlerine gore 11k
limitli rejimden satiire rejime kadar degisen bir aralikta Dbiiyiitiilmelerini
saglamistir. Diyatome biyokiitlesinde bulunan kitin miktarmin tayini asit
hidrolizinin devaminda yiiksek performansli sivi kromatografi cihazi kullanilarak
yapilmigtir. Biyokiitledeki yag asidi oranlarindaki degisiklikler yaglarin
transesterfikasyonu sonrasi alev iyonlagma detektorlii bir gaz kromatografi cihazi
kullanilarak belirlenmistir. Ayrica, diyatome kiiltiirlerindeki hiicre yogunlugu,
¢Oziinmiis silikon ve nitrat konsantrasyonlar1 giinliik olarak o6lciilmiistiir. Elde
edilen final kitin konsantrasyonu 1s1k siddetine gore farklilik gdstermemis ve farkli
fotobiyoreaktér deneylerinde final konsantrasyonu 200 mg/L’de sabit kalmigtir
ancak kitin tiretim hiz1 11k limitli kiiltiirlerde artan 151k siddetiyle 6onemli miktarda
artmigtir. Bu sonuglara paralel olarak kiiltiirlerin final hiicre yogunluklar1 sadece
silika konsantrasyonuna gore degismis ve hiicre bolinme hizi 1s1k limitli
deneylerde artan 151k miktariyla artmistir. Diger taraftan, biyokiitle ve lipit iiretim
parametreleri (hem hiz hem final konsantrasyon olarak) 11k limitli kosullarda 11k
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siddetine yiiksek derecede bagli oldugu ortaya ¢ikmistir. Bu sonugclar kitin ile hiicre
iretimleri arasinda ve biyokiitle ile lipit iretimleri arasinda bir baglanti
olabilecegini gostermektedir. Isik limitliden 151k satiire biiylime rejimine gecis final
lipit ve biyokiitle konsantrasyonlarinda sirasiyla 50°den 500 mg/L’ye ve 600’den
1200 mg/L’ye artisa neden olmustur. Calisilan en diisiik 151k siddetinde
biyokiitledeki kitin ve yag orant sirastyla %34 ve %5 ken bu oranlar en yiiksek 1g1k
siddetinde sirastyla %15 ve %38 olmustur. Yag asidi oranlarinda &nemli bir
degisiklik bulunmamigtir. Bu ¢alisma, 151k siddetinin diyatome Cyclotella
cryptica’da kitin ve lipit tretim karakteristiklerine farkli sekilde etki ettigini
bulmustur. Bu durum ticari uygulamalarda tercih edilen bir metabolitin
biyosentezlenmesinin saglanmasinda kullanilabilir.

Anahtar kelimeler: Diyatome, Kitin, Lipit, Isik siddeti, Fotobiyoreaktor.
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Effects of Light Intensity on the Selectivity of Lipid and Chitin
Nanofiber Production of Diatom Cyclotella cryptica

Altan OZKAN', Gregory RORRER?

Yzmir Yiiksek Teknoloji Enstitiisii, Cevre Miihendisligi Boliimii, IzmirlTurkey

2 Oregon State Universitesi Kimya, Biyoloji ve Cevre Miihendisligi Fakiiltesi,
Corvallis, Oregon/ U.S.A.
altanozkan@iyte.edu.tr

Diatoms are a group of microalgae that are differentiated from other microalgal
groups by their silicon-based cell walls (frustules). Diatoms have been the subject
of intense research on biofuel production as these microorganisms can combine
high areal biomass productivities with high biomass lipid contents. One unique
feature of certain genera of diatoms is their ability to biosynthesize and extrude
chitin nanofibers that have commercial use in biomedical industry. To elucidate
bioprocess parameters that can be used to manipulate the selectivity of chitin vs.
lipid formation in these cells, a bubble column photobioreactor was instrumented
with an adjustable light source capable of delivering average incident intensities of
up to 520 pmol/m*-sec. Five photobioreactor cultivation experiments were
conducted and the biomass, lipid, and chitin productivities of Cyclotella cryptica
were studied at identical initial process conditions other than the incident light
intensities (photosynthetically active radiation) that varied between 35 to 520
pmol/m%sec (35, 70, 220, 370 and 520 pmol/m>-sec) covering the light limited to
light saturated growth regimes according to the photosynthesis-irradiance curve
developed for the diatom strain. Chitin contents of the diatom biomass were
analyzed with a high-performance liquid chromatograph following acid hydrolysis
to glucosamine. The fatty acid profiles of the biomass lipid were assayed after
transesterification using a gas chromatograph equipped with a flame ionization
detector. Furthermore, diatom cultures were assayed for cell nhumber density, and
dissolved silicon and nitrate concentrations daily. Final chitin concentrations
obtained were not sensitive to light availability and concentrations of about 200
mg/L were obtained across the light intensities studied but increasing light
availability in the linear regime increased the production rate of the metabolite. In
parallel to these results, final cell number density of the cultures were controlled
only by the silicon availability and the cell production rate increased with
increasing incident light intensity until light saturation was reached. On the other
hand, both productivity parameters (rate and final concentration) were highly
dependent on light availability for biomass and lipid biosynthesis within the light-
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limited regime. These results reveal a possible direct relation between chitin and
cell biosyntheses, and lipid and biomass productions. Final lipid and biomass
concentrations increased from 50 to 500 mg/L and from 600 to 1200 mg/L,
respectively, with the transition from the light limited to saturated growth
conditions. At the lowest light intensity studied these corresponded to a product
yield of 34% for chitin and 5% for lipid. Following light saturation, biomass
product yields changed in favor of lipid and resulted in a yield of 15% for chitin
and 38% for lipid. The fatty acid distributions were not altered significantly. This
study reveals that the influence of light intensity on chitin and lipid production
characteristics of the diatom Cyclotella cryptica differ significantly and these
variations can be utilized for the selective biosynthesis of one metabolite over the
other for commercial applications.

Keywords: Diatom, Chitin, Lipid, Light intensity, Photobioreactor.
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Cambaridae (Eklembacakhilar: Kabuklular: Onbacakhilar)
Familyasindan 3 Farkh Kerevit Tiiriiniin (Cambarus robustus,
Orconectes propinquus ve Orconectes rusticus) Sperm Hiicrelerinin
Mikroskobik Yapisinin incelenmesi: Karsilastirmali Biyometrik
Calisma

Buket YAZICIOGLU, Pfemek HAMR?, Pavel KOZAK®,
Antonin KOUBA!, Hamid NiKSIRAT!

Y University of South Bohemia in Ceské Budéjovice, Faculty of Fisheries and
Protection of Waters, South Bohemian Research Centre of Aquaculture and
Biodiversity of Hydrocenoses, Vodiiany/ Czech Republic
2 Upper Canada College, Toronto/ Canada
buketyazicioglu@hotmail.com

Bu ¢alismada, Cambarid familyasina ait 3 farkli kerevit, Cambarus robustus,
Orconectes propinquus ve Orconectes rusticus, tiiriine ait spermatozoanin
mikroskobik yapisi incelenmis ve daha dnce galisilan farkli familyalara ait 8 kerevit
tirtiyle morfolojik 6zellikler ve biyometrik veriler kullanilarak karsilastirilmistir.
Spermatozoanin mikroskobik yapisi, sirastyla hiicrenin 6n kisminda bir akrozom ve
arka kisminda bir ¢ekirdek ve gekirdegi saran radyal kollar da dahil olmak {izere,
genellikle muhafazali bir yapiya sahiptir ve hiicrenin tamami bir hiicre dist kapsiil
ile cevrelenmigtir. Elde edilen sonuglara gore, calisilan 3 Cambarid kerevit
tirlerinin sperm hiicrelerinde en gbdze garpan ayirict morfolojik 6zelliklerden
birinin akrozomun 6n kismindaki tepe benzeri ¢ikintilar oldugu ve bu familyanin
tirleri i¢in aywt edici bir Ozellik olarak kullanilabilecegi gozlemlenmistir.
Biyometrik verilerin sonuglarina goére ise; akrozom boyutunun en kiigiik oldugu
familya Parastacidae iken, Astacidae familyasina ait tiirlerin en biiyiik akrozoma
sahip oldugu ortaya ¢ikmustir. Sonug¢ olarak, kerevitlerde sperm hiicrelerinin
morfolojik ozellikleri ve biyometrik verileri kullanilarak tiirler arasindaki
farkliligin ayirt edilmesinde yardimci olabilecegi yapilan calisma ile ortaya
konulmustur.

Anahtar Kelimeler: Akrozom, Cekirdek, Hiicre disi kapsiil, Kabuklular,
Mikroskobik yapi, Radyal kollar.
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Fine Structure of the Spermatozoon in Three Species of Cambaridae
(Arthropoda: Crustacea: Decapoda) Cambarus robustus, Orconectes
propinquus and Orconectes rusticus: A Comparative Biometrical Study

Buket YAZICIOGLU, Pfemek HAMRZ Pavel KOZAK',
Antonin KOUBA®, Hamid NiKSIRAT!

Y University of South Bohemia in Ceské Budéjovice, Faculty of Fisheries and
Protection of Waters, South Bohemian Research Centre of Aquaculture and
Biodiversity of Hydrocenoses, Vodnanl Czech Republic
2 Upper Canada College, Toronto/ Canada
buketyazicioglu@hotmail.com

The ultrastructure of spermatozoa in three species of cambarid crayfish, Cambarus
robustus, Orconectes propingquus, and Orconectes rusticus, were studied and
compared with eight previously studied species from different crayfish families
using morphological features and biometrical data. The ultrastructure of
spermatozoa show a generally conserved pattern including an acrosome and
nucleus in the anterior and posterior parts of the cell, respectively, radial arms that
wrap around the nucleus, and the whole cell is enclosed by an extracellular capsule.
The most outstanding morphological feature in spermatozoa of three studied
cambarid crayfish is the crest-like protrusions in the anterior part of the acrosome
that can be used as one of the features for distinguishing the members of this
family. Results of biometrical data reveal that acrosome size in the representatives
of Parastacidae are the smallest, while representatives of Astacidae show the
biggest acrosome. The acrosome size in species belonging to Cambaridae occupy
an intermediate position between the two other families of freshwater crayfish. In
conclusion, a combination of morphological features and biometrical data of
spermatozoa can help distinguishing different species of the freshwater crayfish.

Keywords: Decapoda, Acrosome, Extracellular capsule, Radial arms, Nucleus,
Ultrastructure.
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Tiirkiye Denizlerinde Yasayan Scombridae Tiirlerinin DNA
Barkodlamasi

Can ONEL, Yilmaz CiFTCi

Ordu Universitesi, Fatsa Deniz Bilimleri Fakiiltesi Baltk¢iltk Teknolojisi
Miihendisligi Boliimii, Ordu/Tiirkiye
yciftci@odu.edu.tr

Bu ¢alismada, Scombridae ailesine ait ve iilkemiz denizlerinden 6rneklenen Auxis
rochei, Euthynnus alletteratus, Sarda sarda, Scomber japonicus, Scomber
scombrus, Scomberomorus commerson, Thunnus alalunga tiirleri incelenmistir.
Tiirlerin mtDNA iizerinde bulunan COI gen bolgesi PZR ile ¢ogaltilmis ve dizi
analizi gergeklestirilmistir. Dizi analizleriyle elde edilen veriler kullanilarak
filogenetik analizler gergeklestirilmis ve tiirler arasi iliskiler belirlenmistir.
Calismada COI gen bolgesinde 9 haplotip belirlenmistir. COI gen bélgesi igin
haplotip ¢esitliligi ve niikleotit ¢esitliligi sirasiyla Hd:0.912, Pi:0,07854 olarak
bulunmustur. Elde edilen matrikde baz kompozisyonlar1 A:0.2382, C:0.2867,
G:0.1874 ve T:0.2878 olarak belirlenmistir. Filogenetik analizlerde olusturulan
agaclar incelendiginde S. sarda haplotiplerinin bir grup, A. rochei, E. alletteratus
hapolotiplerinin bir grup, S. scomber ve S. japonicus haplotiplerinin ise bir grup
olusturdugu ve ayrim gosterdikleri goriilmektedir. T. alalunga haplotipinin ise A.
rochei, E. alletteratus haplotiplerine yakin durdugu, S. sarda haplotiplerinin ise
diger haplotiplere uzak durdugu goriilmistiir. Sonug olarak, sadece taze baliklar
izerine yapilan bu ¢alismadan elde edilen sonuglar ile islenmis etlerde kullanilan
hayvan tiirleri belirlenebilir. Boylece, basit bir DNA testi ile Tiirkiye pazarlarinda
tirlin etiketleri iizerinde gida igeriginin yanliy tanimlanmast ile ilgili durumun
aragtirtlabilmesi miimkiin olacaktir. Ayrica, bu ydntem son derece esnektir:
mitokondriyal genom iizerinde gen bolgelerine ait sekans bilgileri gen bankalar1
iizerinden arastirmacilara ve laboratuvar c¢aliganlarmna acik olup hizla hedef
dizilerin se¢cimi ve gerekli analizlerin yapilmasi her gegen giin artmaktadir. Bu
genom bilgileri hala sinirli oldugu i¢in deniz ve i¢ su riinleri tiirlerinin ayrimi igin
ozellikle onemlidir.

Anahtar Kelimeler: Scombridae, Tiir ayruimi, DNA Barkodlama, PZR Analizi,
mtDNA COlL.

Bu calisma Ordu Universitesi Bilimsel Arastirma Projeleri Koordinasyon
Birimince Desteklenmistir. Proje Numarasi: AR-1210
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DNA Barcoding of Scombrid Fish Species From Turkish Waters

Can ONEL, Yilmaz CiFTCi

'Ordu University, Faculty of Marine Sciences,
Department of Fisheries Technology Engineering, Ordu/ Turkey
yciftci@odu.edu.tr

In this study, the species belongs to the Scombridae family which sampled from
our waters; Auxis rochei, Euthynnus alletteratus, Sarda sarda, Scomber japonicus,
Scomber scombrus, Scomberomorus commerson and Thunnus alalunga have been
examined. COIl gene region which found on the mtDNA were amplified by PCR
and sequence analysis has been performed. The data that obtained from sequence
analysis has been used to get phylogenetic analysis and relationships among species
have been identified. In this study, 7 haplotypes in COI gene regions has been
identified. Haplotype diversity and nucleotide diversity has been found for the
region COI, respectively; Hd:0.912, Pi:0,07854. On the resulting matrice base
compositions for the COI gene region A:0.2382, C:0.2867, G:0.1874, T:0.2878 has
been determined. When the trees has been examined which generated by
phylogenetic analyzes, S. sarda haplotypes has formed as a group, A. rochei and E.
alletteratus haplotypes has formed as a group, S. scomber and S. japonicus
haplotypes has formed as a group that seen a distinction. T. alalunga haplotype
close to A. rochei and E alletteratus haplotypes and S. sarda hapoltypes away the
other haplotypes has been observed. As a result, processed meat of animal species
can be identified from the results obtained from this study on fresh fish. Thus,
incorrect specification of food ingredients on product labels in Turkish markets will
possible be investigated with a simple DNA test. Also, this method is extremely
flexible: the mitochondrial gene regions on the genome sequence of the gene banks
of information is open to researchers and laboratory staff and the selection of target
sequences quickly made the necessary analysis is increasing with each passing day.
The genome information is still limited to the types of products for the marine and
inland water is especially important for the separation.

Key Words: Scombridae, Species identification, DNA Barcoding, PCR Analysis,
mtDNA COl.

This study was supported by Scientific Research Projects Coordination Unit of
Ordu University. Project Number: AR-1210
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Koliform, Escherichia coli ve Enterokok Sayimi i¢in Mevcut Canhhk
QPCR Testlerinin Modifiye Bir Metod ile Karsilastirmasi

Canan KETRE!, Mustafa KOLUKIRIK?, Orhan INCE'?

1Cevre Miihendisligi Boliimii, Istanbul Teknik Universitesi, Istanbul/Tiirkiye
2ENGYBl'yoteknoloji Arastirma Geligtirme Sirketi, BUN Teknopark,
Istanbul/Tiirkiye
ketre@itu.edu.tr

Uygun bir su kalitesi elde etmek igin, bakteriyel bilylime, dnlenmesi gereken bir
risk faktoriidiir. Su kaynakli salginlar gelismis ve gelismekte olan iilkelerde
meydana gelir ve bireylerin yasam kaybina kadar neden olabilecek enfeksiyonel
hastaliklara, dolayisiyla da ekonomik yiiklere yol acar. Patojenik
mikroorganizmalarin varligini izlemek icin altin standart gésterge organizmalarinin
kiiltiire edilmesidir. Ancak kiiltiir metodu, 6rneklem giiniinde tamamlanamaz ve
canli fakat kiltire edilemeyen (VBNC) durumdaki bakteri hiicrelerini tespit
edemez. Bu caligmada kantitatif gergek zamanli PCR (qPCR) ile su drneklerinde
canl1 koliform, Escherichia coli ve Enterococcus miktarlarini belirlemek i¢in DNaz
I (FD) 6n islemine dayali hizli bir yontem gelistirilmesi amaglanmustir. Gelistirilen
yontem daha 6nce literatiirde canli hiicrelerin tespiti igin tarif edilen 1) DNaz | ve
Proteinaz K (DN/PK), 2) PMA, 3) platin (Pt) 6n islemlerine dayali diger
yontemlerle tespit limiti (LOD) ve alt sayim limiti (LLOQ) degerleri belirlenerek
karsilagtirllmistir. 107 6li hiicre varliginda E. coli, Enterococcus ve koliform igin
FD-qPCR-tabanli yontemin LOD degerleri, 250 mL'lik 6rnek hacimlerinde
sirastyla 10, 20 ve 60 canli hiicre ve LLOQ degerleri ise 250 mL'lik 6rnek
hacimlerinde sirasiyla 30, 50 ve 150 canlt hiicredir. FD ve PMA 06n islemine dayali
qPCR analizlerinin LOD ve LLOQ degerleri, Pt ve DN/PK 6n islemine dayali
gPCR analizlerine esit veya onlardan daha diisik bulunmustur. FD-gPCR
analizlerinin PMA ve diger canli hiicre qPCR analizleri iizerindeki belirgin
avantajlar1 daha yiiksek niceliksel dogruluk ve kullanim kolayligidir. Ayrica bu
calisma kapsaminda FD-qPCR ve geleneksel kiiltiir bazli analizler musluk suyu ve
su kaynagi 6rneklerine de uygulanmistir. FD- qPCR, tiim kiiltiir-pozitif numuneler
icin pozitiftir ve kiiltiir-negatif orneklerde de VBNC bakterilerini tespit
edebilmistir. Kantitatif sonuglar ayrica her bir numunedeki fizikokimyasal
ozellikler ile VBNC hiicre yogunlugu arasinda bir korelasyon gostermistir.
Bildigimiz kadariyla, calismamiz DNA hedefli canli hiicre qPCR deneyleri i¢in tiim
metodolojik segenekleri karsilastirmali olarak degerlendiren ilk ¢aligsmadir.
Anahtar Kelimeler: QPCR, DNaz 1, Olii-Canli hiicre ayrimi, Su patojenleri.
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Comparison of a Modified Method to Available Viability gPCR Assays
for Quantification of Coliforms, Escherichia coli, and Enterococcus

Canan KETRE", Mustafa KOLUKIRIK?, Orhan iNCE"?
1Department of Environmental Engineering, Istanbul Technical University,
Istanbul/ Turkey
’ENGY Biotechnology R&D Ltd. Co., BUN Technopark, Istanbul/ Turkey
ketre@itu.edu.tr

To obtain a suitable water quality, bacterial growth is a risk factor that must be
managed. Waterborne outbreaks occur in developed and developing countries and
lead to infectious diseases that can cause individuals to lose their lives, thus
creating economic burdens. The golden standard for monitoring the presence of
pathogenic microorganisms is the cultivation of indicator organisms. The culture
method cannot be completed on the day of sampling and cannot detect bacterial
cells that are in viable but non-cultivable (VBNC) states. This study was aimed at
developing a rapid method based on DNase | (FD) pretreatment to quantify live
coliform, Escherichia coli, and Enterococcus in water samples by quantitative real-
time PCR (gPCR). The developed method was compared with 1) DNase | and
Proteinase K (DN/PK), 2) propidium monoazide (PMA), and 3) platinum (Pt)
treatment-based methods previously described in the literature for the detection of
viable cells by determining limit of detection (LOD) and the lower limit of
quantification (LLOQ) values. In the presence of 107 dead cells, the LOD values of
FD-gPCR for E. coli, Enterococcus, and coliform were 10, 20, and 60 viable cells,
and the LLOQ values were 30, 50, and 150 viable cells, respectively, in 250-mL
sample volumes. The LOD and LLOQ values of the FD and PMA pretreatment-
based gPCR assays were equal to or lower than those of the Pt and DN/PK gPCR
assays. The apparent advantages of the FD-qPCR assays over the PMA and other
viability gPCR assays included their higher quantitative accuracy and their ease of
use. In addition, FD-gPCR and traditional culture-based methods were also applied
to tap water and water resource samples. The FD qPCR was positive for all culture-
positive samples and was able to quantify viable but non-cultivable (VBNC)
bacteria in the culture-negative samples. The quantitative results also allowed a
correlation between the physicochemical characteristics and the VBNC cell
abundance in each sample. To our knowledge, our study is the first to
comparatively evaluate all methodological options for DNA-targeted viability
gPCR assays.

Keywords: QPCR, DNase I, Live-dead cell discrimination, Water pathogens.
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Yumurtlama Zamanmnin Fotoperiyodik Olarak Degistirilmesinin
Yumurta Kalitesi Uzerine Etkileri

Deniz COBAN

Adnan Menderes Universitesi, Ziraat Fakiiltesi, Su Uriinleri Miihendisligi Béliimii,
Aydin/ Tiirkiye
deniz.coban@adu.edu.tr

Yumurta kalitesi kiiltiiri yapilan canlilarda olduk¢a 6nemlidir. Kuluckahaneler
tarafindan yumurtalarin kalite kontrollerinin yapilmasi kac¢inilmaz olup, tecriibe
gerektirir. Baliklarda yumurta kalitesi anaglarin yasina, kondisyon faktoriine,
yumurtlama zamanina, yumurtlama prosesine, genetik faktdrlere ve yumurtanin
kendine 0Ozgii Ozelliklerine baghdir. Caligmada, sinarit (Dentex dentex)
anaglarindan dogal yumurtlama sezonunda (NST) ve yumurtalama zamanin
fotoperiyodik olarak degistirildigi donemden (PMST) elde edilen yumurtalarda
yumurta, vitelliis ve yag damlasinin minimum ve maksimum caplart 6lgiildi.
Olgiilen bu parametreler temelinde yumurta, vitelliis ve yag damlasimn sekli ve
boliimler arasindaki boyut iligkisi tanimlanarak hesaplandi. Yumurtadan ¢ikis orani
NST’de %94 ve PMST de %68 olarak hesaplandi. Ayrica, ortalama yumurta gap1
NST doéneminde 0,951+0,041 mm ve PMST doneminde 0,916+0,019 mm olarak
Olciildii. NST doneminde yumurtanin, yumurta ¢apit ve vitelliisin ¢apt PMST
donemindeki yumurtalardan oOnemli Olglide daha biiyiikk oldugu tespit edildi
(P<0,05). Bununla birlikte yumurtanin ve yag damlasinin morfometrik
parametreleri, yumurtalarin kalite kriterlerinin tanimlanmasi i¢in, yumurta ve yag
damlasi ¢aplar bir belirleyici olarak kabul edilebilir.

Anahtar Kelimeler: Dentex dentex, Yumurta kalitesi, Morfometri, Embriyolojik
gelisim.
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The Effects of Photoperiodic Manipulation of Spawning Time on Egg
Quality
Deniz COBAN

Adnan Menderes University, Agriculture Faculty, Department of Fisheries and
Aquaculture Engineering, Aydin/Turkey
deniz.coban@adu.edu.tr

Egg quality is very important in cultured living organisms. The quality control of
the eggs by the hatcheries is indispensable and requires experience. The quality of
eggs in fish depends on the age of the broodstocks, the condition factor, the
spawning time, the spawning process, genetic factors and the specific
characteristics of the egg itself. In this study, the minimum and the maximum
diameters of egg, vitellus and oil globules were measured in common dentex
(Dentex dentex) eggs obtained from the natural spawning season (NST) and
photoperiodic manipulation of spawning time (PMST). Hatching rate was
calculated as 94% in NST and 68% PMST. Also, average egg diameter was
measured as 0,95140,041 mm in NST and 0,916+0,019 mm in PMST. In NST, egg
diameter and yolk diameter of the eggs were significantly bigger than eggs in
PMST (P<0.05). The morphometric parameters of oil globule and egg could be
accepted as an indicator for description of quality criteria of eggs.

Keywords: Dentex dentex, Egg quality, Morphometry, Embryological
development.
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Balik Beslemede Uygulanan Biyoteknolojik Yaklasimlar

Ebru YILMAZ!, Nuran KUCUKOSMAN?

YOrdu Universitesi, Fatsa Deniz Bilimleri Fakiiltesi, Ordu/ T tirkiye
?Ziya Kalkavan Mesleki ve Teknik Anadolu Lisesi, Istanbul/Tiirkiye
denizkabugu 1990@hotmail.com

Biyoteknoloji, canli hiicrelerinin fonksiyonlarini anlamak ve degistirmek amaciyla
uygulanan ¢esitli teknikleri ve islemleri tanimlamak i¢in kullanilan bir terimdir.
Canlilarmn iyilestirilmesi ya da endiistriyel kullanimina yonelik yararli {iriinler
gelistirilmesini, modern teknolojinin doga bilimlerine uygulanmasini kapsar.
Biyoteknolojinin su bilimlerinde kullanim alanlarindan bir tanesi de balik
beslemedir. Balik beslemede biyoteknoloji yetistiriciye bir takim kolayliklar
saglamayr amaclar. Bunlar baliklarin bagisiklik sisteminin giiglendirilerek
hastaliklara kars1 olan direnglerinin artirilmasi ve yem sindirilebilirliginin artmasi
ile hizli biiylimenin saglanmasidir. Son yillarda balik yemlerinde probiyotiklerin,
prebiyotiklerin ve yem iyilestirici enzimlerin kullanimi dikkat c¢ekmektedir.
Ozellikle yetistirilen tiiriin gelisimini hizlandirmak ve iiriin kalitesini artirmak igin,
yemin kalitesinde 6nemli rol oynayan bu katki maddelerinin kullanimi giderek
artmaya baglamistir. Bu calismada balik beslemede uygulanan biyoteknolojik
yaklagimlar hakkinda bilgi vermek amaglanmistir.

Anahtar kelimeler: Biyoteknoloji, Probiyotik, Prebiyotik, Enzim, Yem.
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Biotechnological Approaches in Fish Nutrition

Ebru YILMAZ!, Nuran KUCUKOSMAN?

YOrdu Universitesi, Fatsa Deniz Bilimleri Fakiiltesi, Ordul Turkey
?Ziya Kalkavan Mesleki ve Teknik Anadolu Lisesi, Istanbul/Turkey
denizkabugu_1990@hotmail.com

Biotechnology is a term to define the techniques and processes applied with the
purpose to understand and change the functions of the cells of living things.
Healing the living things or developing useful products for the industrial use
involves the application of modern technology to the natural sciences. One of the
areas of uses for the biotechnology in hydrology is fish feeding. The use of
biotechnology in feeding the fish aims to provide a number of means for the
farmer. These are strengthening the immune system of fishes to increase their
resistance to diseases and their rapid growth through increased feed digestibility. In
recent years, the use of probiotics, prebiotics and feed-enhancing enzymes in fish
feeds has been attracting attention. In particular, the use of these additives, which
play an important role in the quality of the feed, has begun to increase in order to
accelerate the development of the cultivated species and to increase the quality of
the product. In this study, it is aimed to give information about biotechnological
approaches applied in fish nutrition.

Key words: Biotechnology, Probiotic, Prebiotic, Enzyme, Feed.
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Sudak Bahgi (Sander lucioperca) Erken Evre Germ Hiicresi Izolasyonu

Ege GUNGOR" 2, Martin PSENICKA? Hilal GURALP?

) Y [stanbul Universitesi Su Bilimleri Fakiiltesi
Su Uriinleri Yetistiriciligi Anabilim Dali, Istanbul/ Tiirkiye

2University of South Bohemia in Ceské Budéjovice Faculty of Fisheries and
Protection of Waters Research Institute of Fish Culture and
Hydrobiology,Vodnany/ Cek Cumhuriyeti
egegun@gmail.com

Sudak (Sander lucioperca), Avrupa'da genellikle goletlerde sazan baligi ile birlikte
polikiiltiir olarak veya kapali devre sistemlerde {iiretilen, ticari veya sportif amagl
kullanilan bir balik tiiriidiir. Bu ¢aligmada sudak baligindan ilkel germ hiicreleri
(IGH) ve erken evre germ hiicreleri (eGH) izole edilmistir. IGH'ler ve
spermatogonya gametlerin onciilleridir ve transplantasyondan sonra gametogeneze
devam edebilirler. Fonksiyonel gametlere farklilagma ve genetik bilgiyi gelecek
nesillere aktarma potansiyeli, IGH'leri ve spermatogonyalar1 kriyoprezervasyon ve
tasiyicit ana¢ tiretim metodu ile kimera iretimi ¢aligmalari ig¢in uygun hale
getirmektedir. Kriyoprezervasyon ve transplantasyon ¢alismalari igin erken evre
germ hiicrelerinin  saflagtirma agsamasi ilk basamaktir. Erken evre germ
hiicrelerinden olan oogonya (OG) veya spermatogonya (SG)’nin ileri
uygulamalardan 6nce spermatidler ve spermatozoa gibi diger iireme hiicrelerinden
ayrilmasi gerekmektedir. Son yirmi yil i¢inde erken evre germ hiicre izolasyonu
icin kullanilan gesitli teknikler bulunmus ve yayginlastirilmistir. Bunlardan en
bilinenleri akim sitometrisi ile hiicre ayrimi, miknatisla aktive edilmis hiicre ayrima,
yogunluk gradyanli santrifiij ve balik tiirlerinde kullanilan basit ve ekonomik
yontem olan Percoll gradyanidir. Ama bu yontemlerden herhangi biri bu ¢aligmaya
kadar sudak {iizerinde test edilmemistir. Bu c¢alismada, sudak erken evre germ
hiicrelerinin izolasyonu igin enzim ayrismasi ve Percoll gradyani ile ayirma teknigi
kullanilmistir. Calisma kapsaminda gonad hiicrelerinin enzimatik ayrisma ile
izolasyonu igin testis dokusu kiigiik pargalara ayrilmis ve enzimatik ayrisma igin
kullanilan 10 ml PBS %0.3 tripsin (Sigma-Aldrich) (304 mOsm / kg, pH 8) ile 15
ml tiiplere aktarilmistir. Testikiiler siispansiyonlar, bir Kompakt Bio Shaker VBR-
36 (Bionexus Inc., Oakland, ABD) iginde, 25 ° C'de 1.5 saat boyunca hafif bir
karistirma ile inkiibe edilmigtir. Taze testis dokusunun enzimatik ayrigmasindan
sonra, bir CYSTAIN DNA 1 adim kiti (PARTEC) kullanilarak akim sitometresi
(PARTEC Club 8, Miinster, Almanya) tarafindan ploidi seviyesi belirlenmistir.
Kisaca, her numuneden enzimatik olarak ayrismis testis dokusunun bir yarisi, 1.5
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ml fosfat tamponlu salin (PBS, 304 mOsm / kg, pH 8) i¢inde seyreltilmistir. Ikinci
dilisyonda, o6rnekler PBS i¢inde 30 kez seyreltilmis ve hiicre sayist 100 pl
orneklerden sayilmistir. eGH diger testikiiler (spermatidler ve sperm) ve somatik
hiicrelerden ayirmak i¢in, bir Percoll gradyan (Sigma-Aldrich) %5 ve %33'lik iki
yogunlukta hazirlanmistir. Testikiiller hiicre slispansiyonu yavas yavas gradyan
yiizeyine aktarilmig ve Percoll gradyanini korumak i¢in yavas bir rotor ivmesi ile
800 g, 4°C'de 30 dakika santrifiijlenmistir. Ardindan %5 ve %33 tabakalardan ve
peletten toplanan 3 ml hiicre siispansiyonu 10 ml PBS (300 mOsm / kg, pH 8) ile
yikanmig ve 4°C sicaklikta 800 g'de 30 dakika boyunca santrifiijlenmistir. Her bir
Percoll gradyan ve pelet tabakasindan alinan testis hiicreleri, 250 x biiyiitmede 151k
optik mikroskop Olympus BH2 (Olympus Corp., Tokyo, Japonya) tarafindan
dogrulanmig ve Nikon 5100 kamera (Nikon, Tokyo, Japonya) tarafindan
fotograflanmustir. eGH, kiiciik testikiiler hiicrelerden (spermatidler ve spermler) ve
diger bilesenlerinden (lipid, doku pargalari) kiiresel gortiniimleri, biiyiik boyutu ve
biiylik niikleusa sahip olmasi temelinde ayirt edilmistir. Hiicre sayisi, Olympus
Microlmage yazilimi (Windows 95 / NT / 98 igin Siirim 4.0) kullanilarak
degerlendirilmistir.

Anahtar kelimeler: Germ hiicresi, fzolasyon, Percoll gradyan, Enzimatik ayrigma,
Sudak.
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Isolation of Early Stages of Germ Cells in Pikeperch
(Sander lucioperca)

Ege GUNGOR"? Martin PSENICKAZ Hilal GURALP?

Ystanbul University Faculty of Aquatic Sciences,
Department of Aquaculture, Istanbul/ Turkey

2University of South Bohemia in Ceské Budéjovice Faculty of Fisheries and
Protection of Waters Research Institute of Fish Culture and Hydrobiology,
Vodnany/Chech Republic
egegun@gmail.com

Pikeperch (Sander lucioperca) is a valuable recreational and commercial fish
species in Europe, which is generally produced in ponds, in polyculture with
common carp or in recirculation systems (RAS) using commercial feed. In this
study i isolated Primordial germ cells (PGCs) and early stages of spermatogonia
(SG) from Pikeperch (Sander lucioperca). PGCs and early stages of spermatogonia
are precursors of gametes and they able to continue gametogenesis
(spermatogenesis or oogenesis) after transplantation. Their potential to differentiate
into functional gametes, and transmit genetic information to the next generation
makes them suitable for cryopreservation and surrogate reproduction studies by
germline chimera. For cryopreservation and transplantation studies, purification
phase of early stage germ cells is necessary. Primordial germ cells (PGCs) oogonia
(OG) or spermatogonia (SG) must be allocated from other testicular cells like
spermatids and spermatozoa before further applications. Recently there are several
techniques of germ cell isolation; cell sorting via flow cytometry, magnet-activated
cell sorting, density gradient centrifugation-elutriation and in fish species simple
and economic method Percoll gradient is used. But none of them has been tested on
pikeperch. In this study enzyme dissociation and Percoll solution sorting technique
for isolation of pikeperch (Sander lucioperca) early stage germ cell is used. For
isolation of gonad cells by enzymatic dissociation, testicular tissue was cut into
small pieces, and transferred into 15 ml tubes with 10 ml of PBS + 0.3% trypsin
(Sigma-Aldrich) (304 mOsm/kg, pH 8) used for enzymatic dissociation according
to. Testicular suspensions were incubated in a Compact Bio Shaker VBR-36
(Bionexus Inc., Oakland, USA) with gentle mixing for 1.5 h at 25°C. After
enzymatic dissociation of fresh testicular tissue, ploidy level was determined by
flow cytometer (PARTEC Club 8, Miinster, Germany) using a CYSTAIN DNA 1
steps kit (PARTEC). Briefly, one half of the enzymatically dissociated testicular
tissue from each sample was diluted in 1.5 ml phosphate buffered saline (PBS, 304

47


mailto:egegun@gmail.com

Su Bilimlerinde Biyoteknoloji Calistayr 10-11 Mayis 2018, istanbul,
Workshop on Biotechnology in Aquatic Sciences May 10-11, 2018, istanbul

mOsm/kg, pH 8). In second dilution, samples were diluted 30 times in PBS and
numbers of cells were counted in 100ul. To separate early germ cell (eGC) from
other testicular (spermatids and sperm) and somatic cells, a step Percoll gradient
(Sigma-Aldrich) 5% and 33% was prepared. The testicular cell suspension was
slowly transferred to the surface of the gradient and immediately centrifuged at 800
g, 4°C for 30 min with a slow rotor acceleration to preserve the Percoll gradient. 3
ml of cell suspension was collected from the 5% and 33% layers and the pellet
(precipitate collected at the bottom of the tube), washed with 10 ml PBS (300
mOsm/kg, pH 8) and centrifuged at 800 g, 4°C for 30 min. The testicular cells from
each layer of Percoll gradient and pellet were confirmed by light optical
microscope Olympus BH2 (Olympus Corp., Tokyo, Japan) at 250x magnification
and photographed by Nikon 5100 camera (Nikon, Tokyo, Japan). The eGC were
discriminated from small testicular cells (spermatids and sperm) and components
(lipid, debris) on the basis of their spherical appearance, large size, and large
nucleus with small nucleolus. The number of cells was evaluated using Olympus
Microlmage software (Version 4.0 for Windows 95/NT/98).

Keywords: Germ cells, Isolation, Percoll gradient, Enzymatic dissociation,
Pikeperch.

48



Su Bilimlerinde Biyoteknoloji Calistayr 10-11 Mayis 2018, istanbul,
Workshop on Biotechnology in Aquatic Sciences May 10-11, 2018, istanbul

Kaynak Alabalig (Salvelinus fontinalis) Sperminin Kisa Siireli
Muhafazasinda L-triptofamin Etkisinin Belirlenmesi

Filiz KUTLUYER!, Mehmet KOCABAS?, Nadir BASCINAR® Onder AKSU*

"Mounzur Universitesi, Su Uriinleri Fakiiltesi, 62000, Tunceli, Tiirkiye.
’Karadeniz Teknik Universitesi, Orman Fakiiltesi, Yaban Hayati Ekolojisi ve
Yonetimi Boliimii, Trabzon/ Tiirkiye.

SKaradeniz Teknik Universitesi, Siirmene Deniz Bilimleri Fakiiltesi, Balik¢cilik
Teknolojisi Miihendisligi Boliimii, Trabzon/ Tiirkiye.
filizkutluyer@hotmail.com

Kaynak alabaliginin (Salvelinus fontinalis) sperminin kisa siireli muhafazasinda
sulandiricilara L-tryptophan eklenmesinin etkilerini belirlemek igin denemeler
kurulmustur. Glikoz (0,3 M) ve DMSO (10%) igeren sulandiriciya 0 mM, 0,5 mM,
1 mM, 2 mM ve 4 mM L-triptofan eklenmistir. Sperm &rnekleri 4°C’de 12 giin
boyunca muhafaza edilmigtir. Sulandiricilara L-triptofan ilavesi pozitif etkiye
neden olmus ve kontrol grubuyla karsilastirildiginda sperm motilitesi onemli
oranda artmustir (p<0.05). En iyi sonuglar 0,5 mM konsantrasyondan elde
edilmistir. Sonug olarak, L-tryptophan igeren sulandirici kisa siireli muhafazada
sperm kalitesinin korunmasinda kullanighidir. Bu calisma ileride yapilacak uzun
stireli muhafaza ¢aligmalari i¢in yararli olacaktir.

Anahtar Kelimeler: Kaynak alabaligi, Salvelinus fontinalis, L-triptofan, Kisa
siireli muhafaza.
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Determination of the effect of L-tryptophan on Short-term Storage of
Brook Trout (Salvelinus fontinalis) Spermatozoa

Filiz KUTLUYER', Mehmet KOCABAS?, Nadir BASCINAR?, Onder AKSU*

"Munzur University, Fisheries Faculty, Tunceli/ Turkey.
*Karadeniz Technical University Faculty of Forestry, Department of Wildlife
Ecology and Management, Trabzon/ Turkey.

*Department of Fisheries Technology Engineering, Faculty of Siirmene Marine
Sciences, Karadeniz Technical University, Trabzon/Turkey
filizkutluyer@hotmail.com

Experiments were designed to determine the influence of L-tryptophan
supplementation of the extender on the short-term storage of brook trout
(Salvelinus fontinalis) spermatozoa. The extender containing 0.3 M glucose in 10%
DMSO was supplemented with 0 mM, 0.5 mM, 1 mM, 2 mM and 4 mM L-
tryptophan. Sperm samples were stored during 12 days at 4°C. L-tryptophan
supplementation to the extender caused positive effect and significantly prolonged
sperm motility compared to control group (p<0.05). The ideal results were obtained
from concentration of 0.5 mM. In conclusion, L-tryptophan-based extender is
useful for protecting sperm quality in short-term storage. Current study would
provide benefits for further studies related to long-term storage.

Key words: Brook trout, Salvelinus fontinalis, L-tryptophan, Short-term storage.
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Gokkusag1 Alabaligi (Oncorhynchus mykiss) Sperm Motilite
Parametrelerinin Bilgisayarh Otomatik SpermAnaliz Sisteminde
(CASA) iki Farkh Lam Kullanlarak incelenmesi ve Sonuclarin

Dollenme Yiizdesi ile Karsilastirilmasi

Giines YAMANER, Gokhan TUNCELLI,
Momin MOMIN, Devrim MEMI$

) Istanbul Universitesi Su Bilimleri Eakzk'ltesi
Su Uriinleri Yetistiriciligi Anabilim Dali, Istanbul/Tiirkiye
gyamaner@istanbul.edu.tr

Sperm analizi birgok balik tiirlinde erkek gamet hiicrelerinin kalitesinin
belirlenmesinde kullanilan en etkili laboratuvar tekniklerinden biridir. Basarili bir
dolleme caligmasi yapabilmek icin sperme ait motilite ve motiliteye bagl
kinematik parametrelerin dolleme ¢aligmasindan 6nce Bilgisayarli Otomatik sperm
analiz sistemi (CASA Sistem) ile belirlenmesi ve kalite bakimindan
degerlendirilmesi, dolleme ¢aligmalarinda zaman ve efor kaybedilmesinin Oniine
gegmektedir. Bununla birlikte, CASA sistem ile sperm analizinde, analiz
sonuglarint etkileyen cesitli faktorler vardir ve bunlardan en 6nemlilerinden biri,
analiz sirasinda kullanilan Lam g¢esitliligidir. Bu ¢alismada Gokkusagi alabaligt
(Oncorhynchus mykiss) sperminin CASA sistem ile incelenmesinde kullanilan iki
farkli lamin sperm 6rneklerinde motilite ve motiliteye ait kinematik parametreler
iizerindeki etkisi incelenmigstir. Sperm Orneklerinde spermatozoa motilitesi ve
kinematik parametreler mikroskop (CX41- Olympus, Japan) ile baglantili
Bilgisayarli Otomatik Sperm Analiz Sistemi (CEROS II (Hamilton-Thorne,
Beverly, MA, USA) ile oda sicaklifinda belirlenmistir. Sperm ornekleri, {ireme
sezonunda bulunan 5 baliktan sagim yontemi ile temin edilmistir. Caligmada CASA
sistemde yaygin olarak kullanilan iki gesit ticari lam denenmistir. Kullanilan ilk
lam Leja 2 hiicreli ve 20 pl hacimli 6zellikte (Leja Products, Netherlands) iken;
Makler Lam, dairesel 6zellikte ve 10 pl derinliktedir. Her bir sperm 6rnegi her iki
lam ile ti¢ tekerriirlii olarak incelenmistir. Sperm Orneklerinde spermatozoa’ya ait
total motilite ve dollenme orani arasindaki iliskinin ortaya konulabilmesi i¢in,
Progresiv motilite sonuglar1 degerlendirmeye alinmamistir. Délleme ¢alismasi igin
bir digi baliktan alinan yumurtalar (550 g; yaklasik 7500 adet yumurta) esit 5
parcaya boliinmiis (1500 adet yumurta) ve her bir yumurta grubu CASA sistem ile
analiz edilen her bir sperm 6rnegi ile dollenmistir. Délleme ¢aligsmasi, dollenmis
yumurtalarin inkiibasyonu, doéllenme oranmin belirlenmesi Gokkusagi alabaligi
iretiminde kullanilan rutin yontemler kullanilarak gergeklestirilmistir. Dolleme
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calismasinda gruplarin dollenme orani %80’den daha yiiksek bulunmustur. Sperm
orneklerinde elde edilen toplam motilite sonuglari ise; Leja ile analiz edilen
orneklerde %90°dan daha fazla bulunmus iken; Makler icin sonuglar %26-45
arasinda degisiklik gostermistir. Her bir lam i¢in elde edilen sonuglar kendi
aralarinda benzerlik gostermesine ragmen; déllenme orani dikkate alindiginda, Leja
lam kullanilmasiin daha yiiksek oranda stabil sonuglar verdigi belirlenmistir. Leja
ve Makler lam1 kullanilarak elde edilen Total motilite sonuglart arasindaki fark
istatistiksel anlamda 6nemli bulunmustur (p<0,05).

Anahtar Kelimeler: CASA, Leja, Makler, Gokkusagi alabaligt.
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Investigation of Rainbow (Oncorhynchus mykiss) Trout Sperm Motility
Parameters Using Two Different Chambers with Computer Assisted
Sperm Analysis (CASA) System and Comparison of the Results with

Fertilization Percentage

Giines YAMANER, Gokhan TUNCELLI,
Momin MOMIN, Devrim MEMI$

Istanbul University Faculty of Aquatic Sciences,
Department of Aquaculture, Istanbul/ Turkey
gyamaner@istanbul.edu.tr

Sperm analysis is the most common and informative laboratory technique for the
investigation of male gamete quality in many fish species. The analysis of motility
and kinematic parameteres which are main key for fertilization by computer
assisted sperm analysis (CASA) prevents the loss of effort in fertilization studies.
However, there are many factors that affect the results of the CASA system, and
one of the most important variables is the chamber used for the analysis. In this
study, the effect of the chamber used for the automated analysis of sperm motility
and sperm kinematics parameters by CASA was evaluated of Rainbow trout
(Oncorhynchus mykiss) sperms. The assesment of motility parameters was carried
out using CEROS Il (Hamilton-Thorne, Beverly, MA, USA) connected to CX41
microscope (Olympus, Japan) at room temperature. Sperm samples were collected
from five adult males by abdominal massage during the reproduction season and
analysed with two different chambers as follows specialty: Leja 2 cell chambered
with 20 pl deep (Leja Products, Netherlands) and Makler chamber, round shape
with 10 pl deep (Sefi-Medical Instrument, Haifa, Israel). Eeach sperm samples
analyzed at three times. In order to understand the relationship between fertilization
rate and total motility parameters depending on the different chamber applications
of CASA system, progressive motility results were discarded. Total sperm motility
(Mot,%), and kinematic parameteres were measured. For fertilization test, eggs
from one female (550 g approximately 7500 eggs) were separated in equal five
parts. Each part of eggs (approximately 1.500 eggs) were fertilized with each
analyzed sperm (5ml). Fertilization, incubation prosedure and calculation of
fertilization rates have been kept as used routinly for rainbowtrout culture
prosedure. The CASA results were compared with regards to the fertilization rates.
The fertilization rates were found higher 80% for all used males. The motility
precentange of samples analyzed by Leja has been found higher 90% while by
makler changed between 26-45%. The different chambers used in this study did
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significantly affect the motility percentange. The motility percentange of samples
obtained with each chamber were quite similar, however, regardless with the
fertilization rate, the high stability results was detected in Leja 2-chamber.
Statistical study with motility percentage showed a significant difference between
Leja and Makler chambers (p<0,05).

As a result of the study, altough the Makler chamber is preferred due to the
economical specialty, the using of Leja resulted in more accurately according to
fertilization results.

Keywords: CASA, Leja, Makler, Motility parameters, Rainbow trout.
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Balik¢ilikta Uygulanan Genetik ve Biyoteknolojik Calismalar
Hale BAGCIVAN, Mehmet AYDIN

Ordu Universitesi, Fatsa Deniz Bilimleri Fakiiltesi, Balikciltk T eknolojisi
Miihendisligi, Ordu/ Tiirkiye
halenurbagcivan@hotmail.com

Tirkiye biyoteknolojik zenginlik acisindan diinyada kita 6zelligi gosteren pek az
ilkeden biridir. Biyolojik c¢esitliligin temelini olusturan bitki, hayvan ve
mikroorganizmalar dogal dengenin korunmasinda biiyiik etkiye sahiptir. Fakat
glinimiizde biyolojik ¢esitliligi olusturan bu canli tiirleri niifus artisina paralel
olarak su ve enerji kaynaklarinin azalmasi nedeniyle tehlikeye girmistir. Gliniimiiz
diinyasinda hayvan ve bitkilerin kopyalanmasi, gen transferi, istiin 6zellikte
tirlerin gelistirilmesi artitk hayal olmaktan ¢ikmistir. Gen teknolojisiyle daha
dayanikli; daha verimli, zararlilara karsi daha direngli triinler elde etmek
olanaklidir. Biyolojik sistemlerin teknolojide kullanilmasi ve bunlardan yararlar
saglanmasi seklinde tanimlanan biyoteknoloji; 20. yy insanoglunun giindemini en
fazla mesgul eden bir ¢alisma alani olmustur. 1950 yillardan beri DNA’nin
kalitimdaki rolii ve molekdiler yapisinin aydinlatilmasiyla baslayan temel ¢aligmalar
1980°1i yillarda genlerin bir organizmadan 6tekine aktarilmasi noktasina ulagmustir.
Su iriinleri yetistiriciliginde biyoteknoloji fazla {iriin elde etmeye katki saglar;
eseysel olgunlagsma yagimni diisiirir, organizmalarin biiylime hizini, yumurta
verimini ve larval safhadaki yasama oranmi arttirir. Son yillarda biyoteknolojik
aragtirmalar daha c¢ok, yetistiriciligi yaygin olarak yapilan baliklar iizerinde
yogunlagmistir. Bu calismada balik¢ilikta uygulanan biyoteknolojik g¢alismalar
hakkinda bilgi vermek amag¢lanmustir.

Anahtar Kelimeler: Balik, Balik¢ilik, Biyoteknoloji, Gen transferi, Akuakiiltiir.
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Genetic and Biotechnological Studies in Fisheries

Hale BAGCIVAN, Mehmet AYDIN

Ordu University, Fatsa Faculty of Marine Sciences, Fisheries Technology
Engineering, Ordu/Turkey
halenurbagcivan@hotmail.com

Turkey biotechnological features of the continent in the world of wealth is one of
very few countries. Form the basis of biological diversity of plants, animals and
microorganisms, the protection of the natural balance has a major impact. But
today, by the diversity of biological species that live in parallel with the increase in
population has been compromised because of reduced water and energy resources.
Cloning of animals and plants in the world today, gene transfer, the development of
superior properties of species no longer has to be imagined. Gene technology, more
durable, more efficient, more resistant to pests is possible to obtain products. The
use of biological systems in technology and biotechnology, defined as providing
benefits to them, the agenda of the 20™ century, mankind has been most engaged in
a work area. The role of DNA and molecular structure of the illuminated heredity
1950 years starting in the 1980’s, basic studies of genes an organism has reached
the point of transfer to the other. Aquaculture biotechnology can contribute to get
more products, lowers the age of sexual maturation, the growth rate of organisms,
increases the rate of egg production and survival of larval phase. In recent years,
biotechnological research has focused more on fish that are cultivated extensively.
In this study, it is aimed to give information about biotechnological studies applied
in fisheries.

Key Words: Fish, Fisheries, Biotechnology, Gene transfer, Aquaculture.
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Transgenik Hayyvan ve Zebra Bahk Uretimide CRISPR-Cas9
Teknolojisinin Kullanimi

Haydar BAGIS
Adiyaman Universitesi Tip Fakiiltesi Tibbi Genetik Anabilim Dali, Adiyaman/

Tiirkiye
hbhbagis@gmail.com

Son birka¢ yilda transgenik hayvan iiretiminde genom diizenleme teknolojileri
yaygin olarak kullanilmaya baslanmistir. Yillarca gen transferi igin ¢esitli klasik
yontemler kullanilmigtir. Ancak son yillarda genom diizenleme teknikleri
kullanima girmistir. Cinko parmak niikleazlar1 (ZFN), transkripsiyon aktivatorii
benzeri efektdr niikleazlari (TALEN) ve en son kiimelenmis diizenleyici aralikli
kisa palindromik tekrarlar (CRISPR) de dahil olmak {izere genom diizenleme
teknolojilerinin yami sira, genom diizenleyici teknolojilerdeki ilerlemeler sayesinde
transgenik hayvanlar liretmek artik daha kolay ve ekonomik olmustur. Cesitli
uygulamalariyla CRISPR/Cas9 genom diizenleme teknolojisi son yillarda hizla
gelismektedir. Dokuya 0zgii nakavt farelerinin iretilmesi i¢in konvansiyonel
strateji, in vivo gen fonksiyonunun hizli ¢alismasimi kisitlayan, zaman ve emek
tilketen bir siirectir. CRISPR-Cas9 sistemi, basit ve etkili bir gen diizenleme
teknigidir; bu yontem, CRISPR-Cas9'un dogrudan zigotlara enjekte edilmesiyle
nakavt fare hatlarinin hizli bir sekilde elde edilmesini saglamistir. Yasam
bilimlerinde CRISPR/Cas9 sistemi yaygin sekilde benimsenmistir. Insanlar,
bitkiler, bakteriler, zebra baligi, C. elegans, Xenopus tropikalis gibi birgok
organizmalarda Onemli genleri diizeltme yoluna gidilerek genlerde istenilen
degisiklikler yapilmistir. Maya, Drosophila, maymunlar, tavsanlar, domuzlar,
siganlar ve fareler de bu teknik kullanilmistir. Cinli bilim adamlar1 2015 yilinda
CRISPR/Cas9 teknolojisini kullanarak 3 niikleuslu insan zigotlarinda hastalikli
insan beta globin genini diizeltme yoluna gitmislerdir. Hassas genom miihendisligi
i¢in su anda mevcut olan tasarimci niikleaz sistemlerinden CRISPR/Cas9 sistemi en
mikkemmel olarak goziikmektedir. Son doért yil iginde CRISPR/Cas9 sistemi
kullanilarak yiizlerce transgenik hayvan kolay, ucuz ve hizli bir sekilde iiretilmistir.
CRISPR-Cas9 sistemi, klinik uygulamalarda kullanilabilecek giivenlik seviyesine
ulagmak icin halen gelistirme asamasindadir. Bu teknik yiizyilin bulusu olup yakin
zamanda Nobel 6diilii alacagini da 6ngdrmekteyim.

Anahtar Kelimeler: Fare, Zebra Baligi. Genom Miihendisligi, CRISPR/Cas9,
Niikleoazlar.
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Transgenic Animal and Zebra Fish Production Using
CRISPR-Cas9 Technology

Haydar BAGIS
Adiyaman University Medical Faculty and Medical Genetic Department,

Advyaman/Turkey
hbhbagis@gmail.com

In the last few years genomic editing technologies have been widely used in
transgenic animal production. Several classical methods have been used for gene
transfer for many years. However, in recent years genomic editing techniques have
been used. CRISPR/Cas9 (Clustered Regularly Interspaced Short Palindromic
Repeats/CRISPR-associated9) genome editing technology has been developing
rapidly in recent years. Conventional strategy for producing tissue-specific
knockout mice is a time consuming and labor-intensive process that restricts the
rapid functioning of the in vivo gene function. The CRISPR/Cas9 system is a
simple and effective gene editing technique; this method ensures that knockout
mouse lines can be obtained quickly by injecting CRISPR/Cas9 directly into the
zygotes. The CRISPR/Cas9 system has been widely adopted in life sciences. Genes
have undergone desirable changes in many organisms, such as animals, humans,
plants, zebrafish, bacteria, in order to correct important genes. Yeast, Drosophila,
apes, rabbits, pigs, rats and mice were also used in this technique. In 2015, Chinese
scientists used CRISPR/Cas9 technology to correct the diseased human beta globin
gene in 3 nucleus human zygotes. The CRISPR/Cas9 system of the designer
nuclease systems currently available for sensitive genomic engineering appears to
be the most perfect. Over the past four years, hundreds of transgenic animals have
been produced easily, cheaply and quickly using the CRISPR/Cas9 system. The
CRISPR/Cas9 system is currently under development to achieve the level of safety
that can be used in clinical practice. | am foreseeing, this technics will be awarded
soon the Nobel Prize.

Key words: Mouse, zebra fish, Genomic engineering, CRISPR/Cas9, Nucleases.
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Biyodizel Uretimi i¢cin Mikroalg Hiicresel Yag Miktarim Arttirmada
Yeni Bir Yaklasim; Oksidatif Stres

Kaan YILANCIOGLU, Nilay YONET, Betiil Eren KESKIN, Seda
KUSOGLU, Ecem KAPLAN

Uskiidar Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Istanbul/ Tiirkiye,
kaan.yilancioglu@uskudar.edu.tr

Yesil algler, siirdiiriilebilir, temiz ve ¢evre dostu bir enerji kaynagi sunar. Bununla
birlikte, tretim verimliliginin iyilestirilmesi gerekmektedir. Ortamin azot
konsantrasyonunu azaltarak hiicresel lipit seviyelerini artirmak en ¢ok caligilan
stratejilerden biridir. Buna ragmen, bu yamitin altinda yatan fizyolojik ve
biyokimyasal mekanizmalar iyi tanimlanmamustir. Hipersalin kosullarda yasamaya
adapte olmus alg tiirleri, tarim ve tiiketim icin kullanilamayan tuzlu sularda
yetigtirilebilir. Hipersalin ortamlarda dogal olarak yetisen mikroalg tiirlerinin
kiiltiire alinmasi, kiiltiiriin kontamine olmasi sorunundan kagimmmak i¢in de daha
uygundur. Bu ¢alismada, 18S ribozomal RNA gen dizilemesi kullanilarak yeni bir
halofilik Dunaliella salina susu tanimlanmistir. Bu susun biiyiime ve biyokiitle
tiretkenliklerinin dogrudan azot seviyeleri ile iliskili oldugu tespit edilmistir. En
yiiksek biyokiitle 0.05 mM azot konsantrasyonunda 495 mg/l ve 5 mM azot
konsantrasyonunda 1409 mg/l olarak bulunmustur. Ayrica 0.05 mM azot
konsantrasyonu altinda yetistirilen kiiltiirde hiicresel lipit iceriginin % 35'e kadar
arttig1 dogrulanmistir. Bu fenomenin mekanizmalarini anlamak ve oksidatif stres ve
enzimatik savunma mekanizmalarint 6lgmek igin florometrik, akis sitometrik ve
spektrofotometrik yontemler uygulanmistir. Azot kisith kosullar altinda lipit
peroksidasyonu, 6nemli bir oksidatif stres belirleyicisi olan malondialdehid ile
katalaz, askorbat peroksidaz ve siiperoksit dismutaz antioksidan enzimlerinin artan
aktivasyonunun Ol¢limii  ile goézlemlenmistir. Oksidatif stresin  mikroalg
hiicrelerinde lipit igeriginin artmasina neden oldugunu goriilmiigtiir. Ek olarak,
optimum kiiltiir kogullar1 altinda, ortama verilen H,0, ile yaratilan oksidatif stresin
kontrol gruplarmna kiyasla hiicresel lipit icerigini % 44'e kadar arttirmis oldugu
tespit edilmistir. Sonuglar, oksidatif stres ve lipit liretiminin baglantili oldugunu ve
oksidatif stresin lipit birikimine yol a¢tifini gostermektedir. Bu tiir iliskileri
anlamak, alglerden biyodizel iiretimini daha verimli hale getirmek i¢in rehberlik
saglayabilir.

Anahtar kelimeler: Oksidatif Stres, Biyodizel, Mikroalg, Dunaliella salina.
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A New Approach to Increase Microalgae Cellular Lipid Content for
Biodiesel Production; Oxidative Stress

Kaan YILANCIOGLU, Nilay YONET, Betiil Eren KESKIN, Seda
KUSOGLU, Ecem KAPLAN

Uskiidar University, Faculty of Engineering and Natural Sciences, Istanbul/ Turkey
kaan.yilancioglu@uskudar.edu.tr

Green algae offer sustainable, clean and eco-friendly energy resource. However,
production efficiency needs to be improved. Increasing cellular lipid levels by
nitrogen depletion is one of the most studied strategies. Despite this, the underlying
physiological and biochemical mechanisms of this response have not been well
defined. Algae species adapted to hypersaline conditions can be cultivated in salty
waters which are not useful for agriculture or consumption. Due to their inherent
extreme cultivation conditions, use of hypersaline algae species is better suited for
avoiding culture contamination issues. In this study, we identified a new halophilic
Dunaliella salina strain by using 18S ribosomal RNA gene sequencing. We found
that growth and biomass productivities of this strain were directly related to
nitrogen levels, as the highest biomass concentration under 0.05 mM or 5 mM
nitrogen regimes were 495 mg/l and 1409 mg/l, respectively. We also confirmed
that nitrogen limitation increased cellular lipid content up to 35% under 0.05 mM
nitrogen concentration. In order to gain insight into the mechanisms of this
phenomenon, we applied fluorometric, flow cytometric and spectrophotometric
methods to measure oxidative stress and enzymatic defence mechanisms. Under
nitrogen depleted cultivation conditions, we observed increased lipid peroxidation
by measuring an important oxidative stress marker, malondialdehyde and enhanced
activation of catalase, ascorbate peroxidase and superoxide dismutase antioxidant
enzymes. These observations indicated that oxidative stress is accompanied by
increased lipid content in the green algae. In addition, we also showed that at
optimum cultivation conditions, inducing oxidative stress by application of
exogenous H,0, leads to increased cellular lipid content up to 44% when compared
with non-treated control groups. Our results support that oxidative stress and lipid
overproduction are linked. Importantly, these results also suggest that oxidative
stress mediates lipid accumulation. Understanding such relationships may provide
guidance for efficient production of algal biodiesels.

Key words: Oxidative Stress, Biodiesel, Microalgae, Dunaliella salina.
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Gokkusag1 Alabaligi (Oncorhynchus mykiss) Sperminin
Kriyoprezervasyonunda L-triptofanin Etkisi

Mehmet KOCABAS?, Filiz KUTLUYER?, Onder AKSU?

'Karadeniz Teknik Universitesi, Orman Fakiiltesi, Yaban Hayati Ekolojisi ve
Yénetimi Béliimii, Trabzon/Tiirkiye.
2Munzur Universitesi, Su Uriinleri Fakiiltesi, Tunceli/T. tirkiye.
mkocabas@ktu.edu.tr

Bu ¢alismada, gokkusagi alabaliginda (Oncorhynchus mykiss) ¢6ziim sonrasi sperm
motilitesi ve siiresi iizerinde L-triptofanin etkilerinin belirlenmesi amaglanmustir.
Sperm farkli konsantrasyonlarda L-triptofan (0 mM, 0,5 mM, 1 mM, 2 mM and 4
mM) igeren sulandiricilar kullanilarak dondurulmustur. Sulandiricilarla 1:3
oraninda sulandirilan sperm Orneklerine kriyoprezervasyon iglemi uygulanmustir.
Sulandirma isleminden sonra sperm 0,5 ml’lik payetlere ¢ekilmis ve payetler sivi
azot tankina yerlestirilerek dondurma islemi gerceklestirilmistir. L-triptofan
¢Oziilme sonrast motiliteyi olumlu yonde etkilemistir ve sulandiricilara L-
tryptophan eklenebilir. L-triptofanin tiim konsantrasyonlar1 karsilastirildiginda, L-
triptofan i¢in en iyi konsantrasyon 1 mM olarak belirlenmistir.

Anahtar kelimeler: L-triptofan, Oncorhynchus mykiss, Sperm kriyoprezervasyonu,
Gokkugag alabalig.

61


mailto:mkocabas@ktu.edu.tr

Su Bilimlerinde Biyoteknoloji Calistayr 10-11 Mayis 2018, istanbul,
Workshop on Biotechnology in Aquatic Sciences May 10-11, 2018, istanbul

Effect of L-tryptophan on sperm cryopreservation in rainbow trout
(Oncorhynchus mykiss)

Mehmet KOCABAS?, Filiz KUTLUYER?, Onder AKSU?

Karadeniz Technical University Faculty of Forestry, Department of Wildlife
Ecology and Management, Trabzon/Turkey.
“Munzur University, Fisheries Faculty, Tunceli/Turkey.
mkocabas@ktu.edu.tr

Aim of this study was to determine the effects of L-tryptophan on post-thaw sperm
motility and duration in rainbow trout (Oncorhynchus mykiss). Sperm was
cryopreserved in extenders containing different concentrations of L-tryptophan (0
mM, 0.5 mM, 1 mM, 2 mM and 4 mM). Sperm samples diluted at a ratio of 1.3
with the extenders were subjected to cryopreservation. After dilution the sperm was
aspirated into 0.5 ml straws, placed on a tray to freeze in nitrogen vapor and then,
plunged into liquid nitrogen. L-tryptophan positively affected post-thaw sperm
motility, and L-tryptophan could be added to extenders. Comparing all
concentrations of L-tryptophan, the best concentration of L-tryptophan was 1 mM.

Keywords: L-tryptophan, Oncorhynchus mykiss, Sperm cryopreservation,
Rainbow trout.
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Diinyada ve Tiirkiye’de Algal Biyoteknoloji
Meltem CONK DALAY

Ege Universitesi Miihendislik Fakiiltesi Biyomiihendislik Bolimii, Izmir/Tiirkiye
meltemconkdalay@gmail.com

Mikro alglerin ticari olarak iiretilip marketlerde satilma asamasina gelmesi, son 30
yilda hiz kazanmig olmakla birlikte, tarihgesi ¢ok eskilere dayanan Spirulina’nin
16. Yiizyilda Aztek’ler ve Afrika’da Cad Golii cevresinde yasayan yerliler
tarafindan kurutulup tiiketildigi bilinmektedir. Ulkemizde algal biyoteknoloji
konusunda ilk ticari iiriine yonelik calisma, Ege Universitesi’nin bilimsel ve teknik
katkilarryla iiniversite-sanayi isbirligini destekleyen EBILTEM ad1 verilen merkezi
ve EGERT AS. Tarafindan fonlanan bir proje ile gergeklesti. 1999 yilinda
tamamlanan proje kapsaminda Tiirkiye kosullarinda Spirulina {iretiminin
gelistirilmesi hedeflendi ve iiretim, hasat, kurutma ve tabletleme konularinda ¢ok
sayida denemenin gerceklestirildigi projenin sonunda bir {iriin ortaya ¢ikti. Gerekli
izinlerin alinmasinin ardindan ilk yerli Spirulina piyasaya sunuldu. Tiirkiye’de
Algal biyoteknoloji alaninda yapilan bu atilimin ardindan 2001 yilinda Ege
Universitesi’nde diizenlenen 1. Alg Teknolojisi Sempozyumu, Tiirkiye’de algal
biyoteknoloji konusunda yapilan ilk toplant1 oldu. Daha sonraki yillarda ¢ok sayida
calistaylar ve kurslar diizenleyerek konunun yayilmasi ve arastirmaci sayisin
artmast icin girisimlerde bulunuldu. EGEMACC (Ege Universitesi Mikroalg Kiiltiir
Kolleksiyonu), 2004 yilinda tamamlanan “I¢sularda Bulunan Bazi Mikroalglerin
Kiiltiir Kolleksiyonu™ isimli bir TUBITAK projesi kapsaminda izole edilen 30
kadar tiir ile kuruldu. Ayn1 yil WFCC (World Federation of Culture Collections) ’a
iiye olundu. Daha sonraki yillarda yapilan yeni projeler ve arastirmalar kapsaminda
izole edilen yeni tiirlerin eklenmesiyle koleksiyon giderek biiyiidii. Gegen yillar
icinde algal biyoteknoloji, sadece su {iriinleri, biyoloji gibi alglerle yakindan iliskili
olan boliimlerin degil biyomiihendislik, gida miihendisligi, kimya miihendisligi,
makine mithendisligi gibi proses anlaminda konuya katki saglayabilecek
boliimlerin  hatta biyomedikal miihendislikler gibi biyomateryale yonelik
multidisipliner ¢aligmalar yapabilecek dallarin da ilgi alanina girdi. Bu giin
Tiirkiye’de ¢ok farkli disiplinlerden arastirmacilar tarafindan biyoyakittan
biyomalzemeye ¢ok ¢esitli konularda alglerin kullanildig1 ¢aligmalar yapilmaktadir.
15 yil sonra 2016 yilinda 2. sini diizenledigimiz 2. Ulusal Alg Teknolojisi
Sempozyumu’nda amacimiz, tim bu aragtirmacilart alg catisi altinda toplayarak
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yeni calismalarin yapilabilmesi i¢in isbirlikleri ve bilgi paylasimlarina olanak
saglamak olmustu. Temas: “Diinyada ve Tiirkiye’de Algal Biyoteknoloji” olan bu
toplant1 kapsaminda sunulan ve literatiirde yayinlanan bazi ulusal ¢alismalardan s6z
ederek gecmisten giiniimiize yapilmigs bazi projeleri sizlerle paylagsacagim
bildirimde aym1 zamanda Diinyada algal biyoteknolojinin geldigi noktadan ve yeni
trendlerden de s6z edecegim.

Anahtar kelimeler: Algal biyoteknoloji, Mikroalg, Siyanobakteri, Kullanim
alanlar1, Uretim.
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Algal Biotechnology in the World and Turkey
Meltem CONK DALAY

Ege University Engineering Faculty Department of Bioengineering, Izmur/ Turkey
meltemconkdalay@gmail.com

Commercially production and selling of microalgae in the market gained speed in
last 30 years however it is known that Spirulina was harvested from Texcoco Lake
and eaten by Aztecs in 16™ century and local people living around Chad Lake in
Africa. The first commercial research in Turkey was done in 1999 with scientific
and technic knowladge of Ege University, by a project funded by EBILTEM,
centre of university which support cooperation of university and private sector, and
EGERT AS. In this project, it was aimed to propogate the Spirulina product and at
the end of many reserch done to develop production, harvesting, drying and
tabletting prosess and taken sale permits, the first national Spirulina product
launched to the market. The first commercial research in Turkey was done in 1999
with scientific and technic knowladge of Ege University, by a project funded by
EBILTEM, centre of university which support cooperation of university and private
sector, and EGERT AS. In this project, it was aimed to propogate the Spirulina
product and at the end of many reserch done to develop production, harvesting,
drying and tabletting processes and taken sale permits, the first national Spirulina
product launched to the market. After this attempt on algal biotechnology
performed in Turkey, the first Algal Technology Symposium was organized in
2011. In the following years, many workshops and courses organized to expand the
area and take intrest of scientists. In 2004, the first microalgae culture collection of
Turkey EGEMACC (Ege University Microalgae Culture Collection) estabilshed
with 30 microalgal species isolated in content of a TUBITAK project titled
“Culture collection of some microalgae isolated from inland waters”. The
collection than become a member of WFCC (World Federation of Culture
Collections). Today in Turkey, there are a lot of reserchers using microalgae in
their researches in wide range of subjects from biofuel to biomaterial. In the
coming years, the collection was grown by addition of new species isolated for new
research projects. As time goes by, algal biotechnology gaind great intrest by not
only aquatic product and biology departments but olso, bioengineering, food
engineering, chemical engineering, machine engineering departments even
biomedical engineering for production of biomaterials with multisipliner
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cooperations. After 15 years, we organized 2" National Algal Technology
Symposium to collect all those scientist under the roof of algae and enable the
cooperations and sharing opinions for establishment of new projects. “Algal
Biotechnology in the World and Turkey” was the theme of this meeting. In my
presentation | would like to summarize the national researches done from past to
present and | will try to describe the the new trends and last informations about the
situation of algal biotechnology in the world.

Key words: Algal biotechnology, Microalgae, Cyanobacteria, Usage, Production.
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Fotoperiyot Uygulamasi Yoluyla Gokkusagi Alabaliklarinda
(Oncorhynchus mykiss) Mevsim Dis1 Gamet Eldesi

Momin MOMIN, Devrim MEMI$

Istanbul Universitesi, Su Bilimleri Fakiiltesi, Su Uriinleri Yetistiriciligi Boliimii,
Istanbul/Tiirkiye
mominm89@ogr.iu.edu.tr

Gokkusagi alabaligindan (Oncorhynchus mykiss) normal iireme mevsiminde
(Kasim-Ocak) ve fotoperiyot uygulanarak mevsim disinda (Temmuz-Agustos)
gamet elde edilmistir. Normal tireme doneminde sagilan anaglar (erkek: n = 15;
disi: n = 8) dogal kosullar altinda agik beton havuzlarda tutulmugtur. Mevsim
disinda yumurtlamasi saglanan anaglar (erkek: n = 15, disi: n = 10) ise kapali beton
havuzda sadece yapay LED 1sik (50 liimen/m?) ile muamele edilmistir. Bu iki
deney grubunda, spermler Temmuz-Agustos 2016 arasinda sezon dig1 yumurtlama
grubunda (PG) (su sicakligi 14,21 + 0,8 °C) ve Aralik 2016'dan Ocak 2017'ye
kadar normal mevsim yumurtlama grubunda (NG) (su sicakligi 8,81 + 2,54 °C)
elde edilmistir. Erkek baliklarin sperm hacmi, seminal plazmanin ozmolalitesi,
spermin yogunlugu, spermatozoanin motilite ylizdesi (MOT), egrisel hiz (VCL) ve
hareket siiresi tespit edilmistir. Dollenme basarisi PG ve NG'de sirasiyla %
45,10+£40,47 ve % 92,56+5,79 olarak belirlenmistir. Sperm kalite parametrelerin
¢ogunda anlamli bir farklililk bulmustur (p <0,05) ve normal mevsimde
yumurtlayan grubun déllenme basarisi, sezon digt yumurtlayan gruba (PG) gore
anlamh olarak (p <0,05) daha yiiksek oldugu belirlenmistir. Caligma sonunda,
mevsim diginda yapilan sagimda déllenme basarisi diisiik elde edilmesine ragmen,
sperm miktar1 bakimindan normal sezonda iiretilen baliklarla benzer oldugu tespit
edilmistir.

Anahtar Kelimeler: Gokkusagi alabaligi, Fotoperiyot, Mevsim disi gamet eldesi,
Sperm kalitesi.

“Bu calisma Istanbul Universitesi Bilimsel Arasitrma Projeleri Yiiriitiicii
Sekreterliginin 24374 no’lu projesi ile desteklenmistir.”
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Out of Season Gamete Production in Rainbow Trout (Oncorhynchus
mykiss) by Photoperiod Manipulation

Momin MOMIN!, Devrim MEMIi$?

Istanbul University, Faculty of Aquatic Sciences, Department of Aquaculture,
Istanbul/ Turkey
mominm89@ogqr.iu.edu.tr

Gametes of rainbow trout (Oncorhynchus mykiss) were collected during normal
spawning season (November-January) and out of normal season (July-August) by
artificial photoperiod manipulation. Normal spawning broodstocks (males: n=15;
female: n=8) were kept in open concrete pond under natural condition. Out-season
spawning broodstocks (males: n=15, female: n=10) were treated with artificial
LED light (50 lumens/m?) in closed concrete pond. In these two experimental
groups, sperms were collected from July to August, 2016 in the out-season
spawning group (PG) (water temperature 14.21+0.78 °C) and from December,
2016 to January, 2017, in the normal season spawning group (NG) (water
temperature 8.814+2.54 °C). Volume of sperm, osmolality of seminal plasma,
density of sperm, percentage of motile spermatozoa (MOT), curvilinear velocity
(VCL) and duration of motility were measured for each male. Fertilization success
was determined as 45.10+40.47% and 92.56+5.79% in PG and NG, respectively.
Sperm quality parameters showed significant differences in most of the cases (p
<0.05) and fertilization success is significantly higher in normal season spawning
group than the photoperiod manipulated group (p <0.05) as well. However, it was
able to get enough gametes in summer by using only artificial light having no
changes in other parameters which will promote year-round production of rainbow
trout. Though the rate of fertilization was low in PG, sperm volumes were similar
in both groups.

Keywords: Rainbow trout, Photoperiod, Out of season gamete production, Sperm
quality.

“This study was supported by Scientific Research Projects Coordination Unit of
Istanbul University. Project Number 24374”
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Izogenik Klonal Balik Hatlarinin Gelistirilmesi ve Yeni Nesil Dizileme
Teknolojileri Kullanarak Verifikasyonu

Miinevver ORAL?, Michaél BEKAERT?, John B TAGGART?,
Brendan J MCANDREW?, David J PENMAN?!

Y Su Uriinleri Enstitiisii, Doga Bilimleri Fakiiltesi, Stirling Universitesi,
Stirling/ Birlesik Krallik
2 Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi, Rize/Tiirkiye
munevver.oral@erdogan.edu.tr

Soy i¢i tlreme ile elde edilen (inbred) deney hayvanlarinin biyomedikal
aragtirmalara sagladigi katkilar diisiiniildiigiinde, izogenik balik hatlar1 da su
riinleri aragtirmalarinda olduk¢a Onemli bir yer tutar; ancak buna ragmen
giiniimiizde sadece birkag balik tiiriinde gelistirilebilmislerdir. Uretimleri uyarilnus
partenogenez (ya mitotik ginogenez ya da androgenez) yoluyla iki jenerasyonda
saglanabilirken; birinci jenerasyon klon yapicillarin (G1 ya da Al) yasam
oranlarmin olduk¢a diigiik olmasi ve spontane, kismen heterozigot mayotik
ginogenetik bireylerin olusumu (mitotik ginogenez iiretim asamasinda ikinci polar
cisimcigin ¢ikiginin istemsiz engellenmesinden dolayi) gibi zorluklar bu hatlarin
tiretimlerini zorlagtirir. Yakin zamana kadar az sayida genetik belirte¢ bu hatlarin
verifikasyonu i¢in kullaniliyordu. Genom kapsaminda tarama yapabilecek giivenilir
belirteg teknolojileri izogenik balik hatlarmin gelisiminde gereklidir ve yeni nesil
dizileme teknolojileri bu potansiyeli saglar. Bu arastirma gift-enzimli RADseq
(ddRAD-seq) yontemini kullanarak ¢alisilan genomu kapsayict Ozellikte yiliksek
sayida genetik belirtecler tanimlayarak, izogenik klonal balik hatlarinin gelisiminde
karsilagilan zorluklart hedef almak ve bunlarin i¢ yiiziinii anlayabilmek {izerine
tasarlandi. Avrupa deniz levregi ve Atlantik somonu olmak iizere toplamda iki
ekonomik degeri olan tirde c¢alisgildi ve (i) radyasyona maruz birakilmis
gametlerden yeni nesillere gecebilecek potansiyel genetik katkilar, (ii) optimize
edilen UV protokollerinin verifikasyonu, (iii) genetik baglanti haritalar
olusturularak telomerik belirteglerin tanimlanmasiyla mayotik ve mitotik
ginogenetik bireyler arasi saglikli bir ayrimin yapilmasi saglandi. Sonuglar, Avrupa
deniz levreginde hem mitotik hem de mayotik ginogenetik iiretiminin basari ile
yapildigini; dolayisiyla iiretimde kullanilan protokollerin UV radyasyonu ve takip
eden sok zamani ve milddetinin optimize edildigini ortaya koydu. Atlantik somonu
genomu evrimsel siireclerde yakin déonemde (25-100 myd) gegirdigi tiim genom
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duplikasyonu sebebiyle verifikasyon caligmalari esnasinda ¢ok daha zorlu bir
calisma materyali olusturdu. Ancak kromozomal seviyedeki iyi kalite referans
genom bilgisinin (Ssa_04; AGKD00000000.4) var olmasi; optimize edilmis UV
radyasyon protokoli ve diploidligin saglanmasi igin takip eden sok
uygulamalarinin verifikasyonunu sagladi. Ozetle, yeni nesil dizileme teknolojileri
hem tiim genom duplikasyonu ge¢misi olan ve olmayan iki tiirde yiiksek sayilarda
ve calisilan tlirlin  genomunu kapsayici genetik belirtegler tanimlayarak
verimliligini kanitladu.

Klon yapicilarin dol verebilmesi durumunda, bu grup Avrupa deniz levreginde ve
Atlantik somonunda ilerleyen jenerasyonlarda izogenik klonal hatlarin iiretiminde
kullanilacaklardir. S6z konusu hatlarin Avrupa’da siklikla yetistiriciligi yapilan
oncelikli tiirlerde, su {iirlinleri aragtirmalarinda kullanilmak tizere, giivenilir bir
sekilde olusturulmalar1 AQUAEXCEL2020 hedeflerinden bir tanesidir.

Anahtar kelimeler: Izogenik klonal balik hatlari, Mitotik ginogenetik (G1),
ddRAD-seq, Su iirtinleri.

Bu proje Avrupa Birligi Ufuk 2020 arastirma ve yenilik programi No. 652831
sayili anlasmasi (AQUAEXCEL2020) hibe sozlesmesi uyarinca desteklenmistir.
MO Tiirkiye Cumhuriyeti, Milli Egitim Bakanligi’na (1416/YLSY) doktora egitim
bursu i¢in giikranlarini sunar.
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Development and Verification of Isogenic Clonal Fish Lines Using Next
Generation Sequencing Technologies

Miinevver ORAL?, Michaél BEKAERT?, John B TAGGART?,
Brendan J MCANDREW?, David J PENMAN?*

! Institute of Aquaculture, School of Natural Sciences, University of Stirling,
Stirling/UK
’Recep Tayyip Erdogan University, Faculty of Fisheries and Aquaculture,
Rize/Turkey
munevver.oral@erdogan.edu.tr

Isogenic clonal lines of fish are a valuable tool for aquaculture-related research, as
inbred animals have been in biomedical research, yet to date they are available in
only a few species. Although the production of such lines can be achieved in two
generations through induced parthenogenesis (either mitotic gynogenesis or
androgenesis), challenges such as reduced survival of doubled haploid clone
founders and spontaneous, partially heterozygous meiotic gynogenetics (due to
non-targeted retention of second polar body in the mitotic gynogenesis process)
hamper the successful establishment of such lines. Until recently only small
numbers of genetic markers were available for the verification of such lines.
Reliable marker technologies are needed for genome-wide screening during
development of isogenic lines, and next generation sequencing offers this potential.
This research set out to address challenges and gain insights into isogenic clonal
fish lines development by using double-digest RADseq (ddRAD-seq) to generate
large numbers of genetic markers covering the genome of interest. In total, two
species of commercial interest (European seabass and the Atlantic Salmon) have
been studied and (i) analysis of potential contribution from irradiated gametes, (ii)
verification of optimized UV protocols, (iii) identification of telomeric markers so
as to differentiate meiotic gynogenetics from those of mitotic gynogenetics by
constructing genetic linkage maps have been investigated.

Results suggested successful production of both mitotic and meiotic gynogenetics
in European seabass thus optimized UV irradiation and subsequent shock timing
and duration protocols. The Atlantic salmon genome presented more challenging
material for verification purposes due to a recent (25-100 mya) whole genome
duplication origin within the course of evolution. Yet, availability of good quality
chromosomal level reference genome assembly (Ssa_04; AGKD00000000.4) made
it possible to verify optimized UV irradiation protocol and subsequent shock
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treatments for restoring diploidy. In summary, next generation sequencing
technologies have proven its efficiency in identifying large number of markers
covering the entire genome of interest in both species with/without WGD origin.
Provided that the clonal founders are fertile, they will be used for producing
isogenic clonal lines in European seabass and the Atlantic salmon in the successive
generations. Successful establishment of such lines in species of prime commercial
interest in Europe is one of the objectives of the AQUAEXCEL2020 as a resource
for aquaculture-related research.

Keywords: Isogenic clonal fish lines, Mitotic gynogenetics (G1), ddRAD-seq,
Aquaculture.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No. 652831
(AQUAEXCEL®™), MO gratefully acknowledges the funding of National
Education Department of Turkish Government (1416/YLSY) for her PhD.
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Dogal Ekosistemlerde Molekiiler Yontemlerin Uygulanmast:
Karadeniz’de Zooplankton Tayini I¢in Hizh Bir Yontem

Orhan INCE', ibrahim MIRALIOGLU?,
E. Gozde OZBAYRAM', Bahar INCE?

!fstanbul Teknik Universitesi,"Cevre Miihendisligi Boliimii, Istanbul/ T tirkiye,
2Bogazigi Universitesi, Istanbul/Tiirkiye,
gozbayram@itu.edu.tr

Zooplankton denizlerdeki yasam i¢in son derece 6nemli organizmalardir. Beslenme
zincirinde ara basamag olusturarak ireticilerle tiiketiciler arasindaki enerji akigini
saglamaktadir. Zooplankton tiirlerinin morfolojik ydntemlerle belirlenmesi
uzmanlik, emek ve zaman gerektiren bir siirectir. Bu durum, ekosistem
dinamiklerini anlamada kullanilan rutin izleme programlarini zorlastirmaktadir.
Karadeniz diinyadaki en biiyilk sucul ekosistemlerden biridir. Bunun yaninda
zooplankton cesitliligi tam anlamiyla bilinmemektedir. Morfolojik ydntemin
alternatifi olarak kullanilabilecek olan DNA barkodlama ise gorece pahali ve
zaman alan bir metot olup, ilgili veritabanindaki bilgilerle sinirlidir. Bu ¢aligmanin
amac1 Karadeniz’deki zooplankton tiirlerini belirlemek ve daha hizli, ekonomik,
uzmanlik gerektirmeyen yeni bir uygulama gelistirmektir. Bu kapsamda, yiiksek
¢ozlnirlikli erime egrilerini (HRM) kullanabilen bir yazilim gelistirilmis, bu
egriler tiirleri ayiran bir gesit dijital imza gibi kullanilmistir (Sekil 1). Gelistirilen
yontem ile yaklaslk 3 saatlik bir siirede sonug¢ alinmaktadir. Erime egrisi verilerini
. “= bu sekilde ¢ok yiksek sayilarda
: gruplandirabilmesi ve bir veri bankasi ile
. kargilagtirmas: yoniinden bu calisma bir
—  ilki teskil etmektedir. Sonuclar, HRM
yazilimimin zooplankton tlir tayininde
s yygulanabilir  bir  yontem  oldugunu
gostermistir. HRM  yaziliminin  rutin
biyogesitlilik arastirmalarinda ve
kiyillarimizdaki ekosistem ydnetiminde
kullanilabilecegi 6ngdriilmektedir.

Sekil 1. HRM yaziliminda tim
orneklere ait veribankasi sonuclari

Anahtar kelimeler: Cevre biyoteknolojisi, HRM analizi, Karadeniz, Zooplankton.
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Application of Molecular Methods in Natural Ecosystems: A Quick
Method to Identify Zooplankton Species in Black Sea

Orhan INCE', ibrahim MIRALIOGLU?,
E. Gozde 0ZBAYRAM', Bahar INCE?

!Istanbul Technical University, Environmental Engineering Dept, Istanbul/ Turkey
’Bogazici University, Istanbul/ Turkey
gozbayram@itu.edu.tr

Zooplankton are essential for marine ecosystems. These organisms form an
intermediate step in the food chain, which sustain the energy flow between
producers and consumers. It is extremely difficult to identify marine zooplankton
using classical morphological methods, which require expertise and intensive
effort. This situation harms our understanding of ecosystem dynamics by making
harder routine monitoring programs. The Black Sea is one of the largest marine
ecosystems in the world, yet the zooplankton diversity is not entirely known. DNA
barcoding can be considered as a good alternative for conventional morphology-
based identification. On the other hand, it is time consuming, expensive and limited
to the information recorded in the universal DNA databases. The aims of this study
were to identify zooplankton species in Black Sea and develop a new identification
methodology which is not only cost and time effective but also do not require
expertise. In this scope, new software created which could use the HRM curves as a
specific signature to identify or categorize the samples according to their species
(Flgure 1). The developed method can give the results in approximately 3 hours. In
terms of high grouping capacity, this study
represents a first comparison of melt curves
with a specific database. The results indicate
that HRM software is a feasible method to
identify zooplankton species. The created HRM
software can be used in routine biodiversity
investigations and in ecosystem management in

Figure 1. Database match 3 ;
analysis of all samples created Turkish coastal waters where the impacts of
by HRM software invasive species are strong.

Keywords: Black sea, Environmental biotechnology, HRM analysis, Zooplankton
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Balik Saghg Yonetiminde Biyoteknolojik Uygulamalar

Ozgiir CANAK, Menekse Didem ERCAN,
Siiheyla KARATAS STEINUM

Istanbul Universitesi Su Bilimleri Fakiiltesi, Su Uriinleri Hastaliklar: Ana Bilim Dals,
Istanbul/ Tiirkiye
dican@istanbul.edu.tr

Diinya genelinde su iiriinleri tiretim miktar1 siirekli bir artig gostermektedir. Bu
artisin 6niindeki en 6nemli engellerden biri de genellikle mikrobiyal etkenlere bagl
olarak gelisen balik hastaliklaridir. Balik hastaliklarinin 6nlenmesi, teshisi ve
tedavisine yonelik wuygulamalarin timii  balik sagligi  yonetimi olarak
adlandirilmaktadir. Balik sagligi yonetiminde en 6nemli nokta, iiretim bolgesinde,
iiretim periyodu boyunca risk faktdrii olabilecek mikroorganizmalarin bilinmesi,
bunlarin hizhi bir sekilde varliginin tespiti ve uygun asilama programlarmin
uygulanmasidir. Geleneksel olarak kullanilan teshis metodlar1 ve Onleyici
uygulamalar, maliyetli, ugrastirict ve zaman alic1 olmalarinin yan sira etkinlikleri
de tartismali olabilmektedir. Bu gibi sorunlarin ¢oziimiinde son yillarda
biyoteknolojik uygulamalar 6n plana ¢ikmustir. Balik hastaliklarinin teshisi i¢in
etkenin izole edilip fiziksel ve biyokimyasal 6zelliklerine gore teshis edilmesi
giinlimiizde hala kullanilmakla birlikte, biyoteknoloji alanindaki gelismelere paralel
olarak cesitli molekiiler ve immiinolojik teshis yontemlerinin kullanimi
yayginlasmistir. Bu yontemler arasinda yer alan genusa veya tiire 6zgli PCR
yontemleri, niikleik asit sekanslama, RT-PCR gibi molekiiler yontemler ve
monoklonal antikorlarin kullanildig1 immiinolojik yontemler hizli ve kesin teshis
olanaklar1 saglamaktadir. Ayrica bu yontemlerin kullaniminin yayginlagmasi ile
kullanim1 kolay hazir kitlere ulagsmak da miimkiin olmustur. Balik hastaliklarinin
onlenmesinde kullanilan agilama g¢alismalarinda geleneksel olarak zayiflatilmig
veya Oldiriilmiis etkeni iceren, anestezi ve enjeksiyon gibi elle muamele
basamaklar1 iceren ve baliklarda strese neden olabilen asilama programlar
kullanilmaktadir. Rekombinant DNA teknolojisi ile diisiik maliyetli ve genis
kapsamli agilarin tretilmesi miimkiin olabilmektedir. Ayrica DNA asilari, adjuvan
tasartmi  ve oral as1 uygulamalart da gelecekte daha etkin asilarin
gelistirilebileceginin  gostergesidir. Faydali mikroorganizmalarin  kullanildig1
probiyotik c¢alismalart ile de hastaliklarin Onlenmesinde basarili sonuglar
alinmaktadir.

Anahtar kelimeler: Balik saghgi, Balik hastaliklari, Biyoteknoloji

75


mailto:dican@istanbul.edu.tr

Su Bilimlerinde Biyoteknoloji Calistayr 10-11 Mayis 2018, istanbul,
Workshop on Biotechnology in Aquatic Sciences May 10-11, 2018, istanbul

Biotechnology Applications in Fish Health Management

Ozgiir CANAK, Menekse Didem ERCAN,
Siiheyla KARATAS STEINUM

Istanbul University Faculty of Aquatic Sciences Fish Diseases Programme,
Istanbul/ Turkey
dican@istanbul.edu.tr

Aquaculture productions shows a continuous increase worldwide. One of the most
important limiting factor against this increase is the fish diseases caused by
microbial agents. The sum of the application carried out for prevention, diagnosis
and treatment of fish diseases are called the fish health management. Principal
point in the fish health management is the knowledge on the potential risk factor
microorganisms in the production site during the production period, rapid detection
of their presence and application of the proper vaccination programs. Traditional
identification methods and prophylactic applications can be costly, challenging and
time-consuming. Besides, their effectiveness can be sometimes questionable. In
recent years, biotechnology applications became prominent for the solution of these
problems. Methods including isolation of the agent and identification depending on
the biochemical characters for the diagnosis of fish diseases are still in use but,
parallel to the development in biotechnology, various molecular and immunologic
identification methods are widely used. Among them, molecular methods such as
genus or species specific PCR methods, nucleic acid sequencing, RT-PCR and
immunologic methods in which the monoclonal antibodies are used provides rapid
and precise identification. Also, as they are widely used, easy and ready to use
identification Kits are widely available. In traditional vaccines used for the
prevention of the fish diseases contains attenuated or killed microorganisms and
these programs include stress-causing handling steps such as anesthesia and
injection. Recombinant DNA technologies made it possible to produce low-cost
and broad spectrum vaccines. Also, DNA vaccines, adjuvant design and oral
vaccines indicate that more effective vaccines can be produced in the future.
Successful results are achieved in the prevention of fish diseases with the probiotic
studies in which the beneficial microorganisms are used.

Keywords: Fish health, Fish diseases, Biotechnology.
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Biyoteknolojik Uriin Olarak "Su Uriinleri"

Ozkan OZDEN, idil CAN, Nuray ERKAN

i jstqnbul Universitesi Su Bilimleri Falq'jltesi,
Su Uriinleri Isleme Teknolojisi Anabilim Dali, Istanbul/ Tiirkiye
ozden@istanbul.edu.tr

Biyoteknoloji kelimesi biyolojiden kéken alarak gelisen biyolojiye dayali teknoloji
alanidir. Biyoteknoloji, yasamumizin ve gezegenimizin saghigini gelistirmeye
yardimc1 olan teknolojiler ve iriinler gelistirmek igin hiicresel ve biyomolekiiler
stirecleri kullanan bir bilim alanidir. 6000 yildan fazla bir siiredir ekmek ve peynir
gibi faydali gida iiriinleri yapmak {izere bize yardimci oldugunu biliyoruz. Bugiin
onlar1 daha genis yelpaze de driinler gelistirmek ve korumak icinde
kullanilmaktadir. Modern biyoteknoloji, hastaliklar ile miicadele etmekten,
alternatif besin kaynaklari ile aghga care olmaktan, daha az ve daha temiz enerji
kullanmak ve daha giivenli, daha temiz ve daha verimli endiistriyel iiretim
stireglerine sahip olmak igin ¢igir agan iriinler ve teknolojiler saglamaya yonelik
¢aligmalar yiiriitmektedir. Giiniimiizde; kok hiicre, parmak izi, Dna testi, klonlama,
ag1 Uretimi, antibiyotik {iretimi, hormon iiretimi, yapay uzuv ve organ, su aritimi,
yangina, 1stya, radyasyona mukavim 6zel giysiler tasarimi, zararlilarla miicadele,
genetigi degistirilmis gidalar dahil biyoteknoloji ¢calisma alanina girmektedir.

Kisaca biyoteknoloji; hiicre ve doku biyolojisi kiiltiirii, molekiiler biyoloji,
mikrobiyoloji, genetik, fizyoloji ve biyokimya gibi doga bilimlerinin yani sira
makina mithendisligi, elektrik-elektronik miihendisligi ve bilgisayar miithendisligi
gibi miihendislik dallar1 ile entegre olmus dogal olarak var olmayan veya
ihtiyacimiz kadar tretilemeyen yeni ve az bulunan maddeler (iiriinleri) elde etmek
icin kullanilan teknolojilerin tiimiidiir. Alglerden elde edilen biyodizel ¢aligmalari,
dogada mavi yesil rengin tek dogal kaynagi olan alglerden elde edilen boya
maddelerinin dogal gida boyalar1 olarak kullanimi, bu boya maddelerinin dogal
kozmetik iiriinlerin vazgegilmezi olmasi, kahverengi kirmizi alglerden elde edilen
aljinat ve karagenanin gida ve ambalaj endiistrisinde kullanilmasi, kabuklu deniz
canlilariin kabuklarindaki kitin maddesinin biyo bozunur ambalaj, yenilebilir film
ve kaplamalarda kullanilmasi, balik vd su firtinlerinin atik {iriinlerinin islenmesi ile
ortaya konan kollojen, elasten, protein konsantrelerinin gida takviyesi ve
destekleyici olarak degerlendirilmesi ile su iirlinleri de biyoteknolojik ¢aligmalarda
yerini almistir. Enzim ve prebiyotik kullanimi ile {irtin gelistirme ve muhafaza,
genetik calismalar, sensor tiretimi ile su bilimleri birgok disiplinle karsgilikli igbirligi
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icindedir. Azalan kaynaklarimiz ve bu kaynaklardan minumum alanda maksimum
verim bulma arayisi ile gelistirilecek ihtiyaclar bilim insanlarinin hayali
biyoteknolojiyi daha da gelistirecektir.

Anahtar Kelimeler: Biyoteknoloji, Su Uriinleri, Biyosensér, Yenilebilir Film,
Dogada Coziinebilir Ambalaj.
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"Aquatic Materials' as a Biotechnological Product

Ozkan OZDEN, idil CAN, Nuray ERKAN

Istanbul University Faculty of Aquatic Sciences,
Seafood Processing Technology Programme, Istanbul/ Turkey
ozden@istanbul.edu.tr

Biotechnology word is based on biology which derives from developing biology
technology. Biotechnology is a science that uses cellular and biomolecular
processes to develop technologies and products that help to improve the health of
our planet and our lives. We know that it has helped us to make useful food
products such as bread and cheese for more than 6000 years. Today it is also used
to develop and protect products in a wider range. Modern biotechnology carries out
efforts to combat diseases by providing groundbreaking products and technologies
in order to use less and cleaner energy, and to have safer, cleaner and more efficient
industrial production processes, from hunger with alternative food sources. Today,
including stem cell, fingerprinting, DNA testing, cloning, vaccine production,
antibiotic production, hormone production, artificial limb and organ, water
treatment, fire resistant, heat resistant, radiation resistant special clothing design,
pest control, genetically modified food are in the field of biotechnology.
Biotechnology is a science that is integrated with natural sciences (cell and tissue
biology culture, molecular biology, microbiology, genetics, physiology and
biochemistry) and engineering sciences (mechanical engineering, electrical-
electronics engineering and computer engineering) to produce new and rare
products that we need. Aquatic products have been involved in biotechnological
studies with subjects like, algal biodiesel production, food dye obtained from blue-
green algae, the use of alginate and carrageenan as packaging material from brown
red algae, evaluation of chitin obtained from shells as biodegradable packaging
material, production of collagen, elastane, protein concentrate from seafood
processing wastes. Aquatic sciences collaborate with many disciplines by
biotechnological applications like new product development and conservation with
the use of enzymes and prebiotics, genetic studies, biosensor production.
Biotechnology will thrive with the dream of the scientists, the search for maximum
yield with decreasing resources, and developing needs for this purpose.

Key Words: Biotechnology, Aquatic products, Biosensor, Edible film,
Biodegradable packaging.
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Ginogenetik Gokkusag Alabahg (Oncorhynchus mykiss) Uretimi
Rahmi Can OZDEMIR’, Aygiil EKiCi?

Kastamonu Universitesi Su Uriinleri Fakiiltesi, Kastamonu/ Tiirkiye
2jstanbul Universitesi Su Bilimleri Fakiiltesi , Istanbul/ T tirkiye
rozdemir@kastamonu.edu.tr
Ginogenetik albino gokkusagi alabaligi iiretmek amaciyla yapilan ¢alisma, iki ana
bashik altinda Kastamonu Universitesi Su Uriinleri Fakiiltesi Kapali Devre
Kuluckahanesi ve Laboratuvarinda gerceklestirilmistir. ik asamada, ginogenetik
tiretim igin sekiz adet normal erkek gokkusagi alabaligindan elde edilen (pooling)
spermaya ultraviyole (UV) 1smn uygulamasi gergeklestirilmis ve spermatolojik
ozelliklere etkisi 151k mikroskobunda (40x) incelenmistir. Tkinci asamada, sicaklik
sok uygulamasinin optimizasyonu i¢in uygulama zamani ve siiresi belirlenmeye
calisilmistir. Spermlerin UV 1gmlamasi sonrasinda letal doz 4800 Kj/cm?, optimum
doz 3700 Kj/cm?, UV uygulama oncesi sperm motilite yiizdesi %90’dan daha
yiiksek ve motilite siiresi 39+7 sn, i1smnlama sonrasinda ise sperm motilitesi
%65+7,5 ve motilite siiresi 20+4 sn olarak belirlenmistir. Albinizm gokkusagi
alabaliklarinda resesif bir karakter olmasindan dolayi, basarili bir ginogenetik balik
tiretiminde markir olarak kullanilabilir. Ginogenetik gokkusagi alabaligi iiretim
¢aligmamizin basari oraninin belirlenmesi amaciyla, 3 adet disi albino gokkusagi
alabaligindan elde edilen yumurtalar kullanilmistir. Her bir deneme grubunda
yaklagik 260 adet yumurta kullanilmis ve UV ile inaktive edilmis sperma ile
9%0.9’luk NaCl sperm aktivasyon soliisyonu kullanilarak déllenmistir. 29 °C (1.
grup), 30°C (2. grup) ve 31 °C'de (3. grup) dolleme islemi sonrasi; 20., 25. ve 30.
dakikalarda, 15 dakika siireyle uygulanan sicak sok degerlerine bagl olarak
deneme gruplar1 olusturulmugtur. Deneme gruplart kendi igerisinde gozlenme,
larval ¢ikis ve yasama oranlarina gore karsilastirma yapilarak ginogenetik iiretim
icin en uygun sok zamani ve derecesi tespit edilmistir. Deneme gruplarimnin
gbzlenme, larval ¢ikis ve yasama oranlari incelendiginde; dolleme isleminden 30
dakika sonra 29 °C’de olusturulan sok uygulama grubu ile diger gruplar arasinda
istatistiksel fark oldugu tespit edilmistir (P<0.05). Larval ¢ikis ve yasama oranlari
karsilastirildiginda; %70+7,5 ile 1. grubun en yiiksek, %3449 ile 3.grubun en disiik
sonucu verdigi tespit edilmistir. Caligma sonunda, deneme gruplariin tamaminda
albino gokkusagi alabaligi elde edilmesi, albinizmin basarili bir ginogenetik
uygulamada bu balik tirii icin genetik markir olarak kullanilabilecegini

gOstermistir.

Anahtar Kelimeler: Ginogenez, Gokkusagr alabaligi, Albino, Ultraviyole
isinlamast.

80


mailto:rozdemir@kastamonu.edu.tr

Su Bilimlerinde Biyoteknoloji Calistayr 10-11 Mayis 2018, istanbul,
Workshop on Biotechnology in Aquatic Sciences May 10-11, 2018, istanbul

Production of Gynogenetic Rainbow Trout (Oncorhynchus mykiss)

Rahmi Can OZDEMIR', Aygiil EKiCI?

1}(astamonu University Faculty of Fisheries, Kastamonu/ Turkey
?[stanbul University Faculty of Aquatic Sciences, Istanbul/ Turkey
rozdemir@kastamonu.edu.tr

The study was carried out under two main stages in the Recirculation System
Hatchery and Laboratory of Fisheries Faculty of Kastamonu University. In the first
step, ultraviolet (UV) irradiation was performed on sperm obtained from eight
normal male (pooling) rainbow trout for gynogenetic production, and the effect of
spermatological characteristics was examined in light microscope (40x). In the
second stage, the timing and duration of the temperature shock application was
determined. It was determined that lethal dose was 4800 Kj / cm? (0% motil) and
the optimum dose was 3700 Kj / cm? of the UV irradiation, before UV application
sperm motility was higher then 90% and motility duration was 39+7 seconds after
UV application, the sperm motility was 65+7.5% and the motility duration was
20+4 seconds. Albinism is a recessive trait in rainbow trout. In order to determine
the success rate of our gynogenetic rainbow trout production study, eggs obtained
from three female albino rainbow trout were used. Experimental groups were
comprised of 25+1,8 gr (~ 260 eggs) eggs, and the eggs were fertilized by UV
irradiation with genetically inactivated sperm using 0.9% NaCl sperm activation
solution. After fertilization at 29 °C (1st group), 30 °C (2nd group) and 31 °C (3rd
group); experimental groups were comprised depending on the heat shock values
applied for 15 minutes at 20", 25™ and 30" minutes. Optimal shock time and
temperature degree for gynogenetic production were determined by comparing
experimental groups in terms of eyed-stage, hatching rate and survival rate. When
the eyed-stage, hatching and survival rates of the experimental groups were
analyzed, there was statistically significant difference between the shock group,
that comprised 30 minutes after fertilization at 29 °C, and the other groups (P
<0.05). When the rates of hatching and survival were compared; the first group
gave the best result with 70 + 7,5%, and the third group gave the worst result with
34 + 9%. At the end of the study, it was shown that albino rainbow trout entirely in
the experimental groups, albinism, could be used as a genetic marker for this fish in
a successful gynogenetic application.

Keywords: Gynogenesis, Rainbow trout, Albino, Ultraviole irradiation.
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Sucul Ekosistemlerde Alg Artislarimin izlenmesinde Molekiiler
Metodlarin Kullanimi

Reyhan AKCAALAN, Latife KOKER, Meric ALBAY

_ Istanbul Universitesi Su Bilimleri Fqkiiltesi,
I¢su Kaynaklary ve Yonetimi Anabilim Daly, Istanbul/ Tiirkiye
akcaalan@istanbul.edu.tr

Diinya niifusunun artis1 ile birlikte su kaynaklari iizerinde olusan insan kaynakli
baskilar sonucu saglikli ve temiz suya ulagmak giderek zorlagmaktadir. Su kaynakli
olusabilecek risklerin ortaya konmasi igin su kalitesinin izlenmesi ve problem
yaratabilecek durumlarin erken tespiti olusabilecek risklerin azaltilmasi ve 6nlem
alinmasi bakimindan énemlidir. Algler ve siyanobakteriler su kalitesinin izlenmesi
ve sucul ekosistemlerin verimliliginin tespit edilmesinde yaygin olarak
kullanilmaktadir. Son yillarda klasik izleme yOntemlerinin yani sira sularda
bulunan  siyanobakteri-  siyanotoksinlerin  ve  patojenlerin  tespiti  ve
konsantrasyonlarinin  belirlenmesine yonelik PZR temelli pek ¢ok metod
geligtirilmigtir. PZR analizleri oldukg¢a hizli ve hassas bir sekilde sonug
vermektedir. Tiire 6zgii DNA ve/veya RNA dizilerinin tespitine dayali DNA
temelli sensorlerin gelistirilmesi ise son yillarda iz kazanmustir. Ozellikle toksik
alglerin ve irettikleri toksinlerin izlenmesinde molekiiler yontemler olduk¢a dnem
kazanmaktadir. Bu amagla iznik ve Sapanca gollerinde yapilan izleme
caligmalarinda  siyanobakteri tiir tespiti ve siyanotoksin izlenmesinde
konvansiyonel metodlar ile birlikte molekiiler temelli metodlar kullanilmustir. Iznik
goli'nde artis yapan tiirler tespit edilmis ve {rettikleri Microcystin  ve
Cylindrospermopsin’in zamana ve derinlige bagl degisimi 16StTRNA, McyE/ndaF
ve CYN poliketid sentaz bolgelerine yonelik primerler kullanilarak tespit edilmis
ve toksik genotiplerin zamana bagli degisimi gercek zamanli PZR kullanilarak
izlenmistir. Bir populasyonda toksin {ireten ve {iretmeyen genotipler bir arada
bulunabilirler ve morfolojik olarak birbirlerinden ayirt edilemezler. Bu nedenle,
populasyonda toksin {ireten genotiplerin yiizdesinin ve zamana bagli degisiminin
tespit edilebilmesi ancak ger¢ek zamanli PZR ile miimkiin olmustur. Sapanca
Golii’'nde ise Microaqua projesi kapsaminda gelistirilmis olan mikrogip kullanilmig
ve siyanobakteri ve siyanotoksinlerin zamana baglh degisimi izlenmistir. Elde
edilen sonuglar, konvansiyonel izleme c¢alismalart ile uyumlu sonuglar vermis,
ozellikle, siyanobakteri ve siyanotoksinlerin diisiikk konsantrasyonda oldugu
donemlerde de mikrogip ile tespit edilebildikleri goriilmistiir. Elde edilen sonuglar
gelistirilen mikrogipin akademik c¢alismalarda ve kamu kurumlari tarafindan
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gerceklestirilen izleme c¢alismalarinda basarili bir sekilde kullanilabilecegini
gostermistir.

Anahtar Kelimeler: Siyanobakteri, Siyanotoksin, Ger¢ek zamanli PZR, Mikrogip.
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Application of Molecular Methods in Monitoring of Algal Blooms in
Aquatic Ecosystems

Reyhan AKCAALAN, Latife KOKER, Meri¢c ALBAY

Istanbul University Faculty of Aquatic Sciences
Freshwater Resources and Management Programme, Istanbul/ Turkey
akcaalan@istanbul.edu.tr

It became difficult to reach clean water as a result of anthropogenic pressures on
water resources. It is important to monitor water quality in order to determine the
water-borne problems that may arise from the deterioration of water quality and to
reduce the risks by early detection. Algae and cyanobacteria are widely used to
monitor water quality and determine the productivity of aquatic ecosystems. In
recent years, many PCR based methods have been developed for the detection and
concentration of cyanobacteria-cyanotoxins and pathogens in water. PCR analysis
is very fast and precise. Besides, the development of DNA-based sensors using the
genomic DNA and/or RNA sequences has gained momentum in recent years.
Especially, molecular methods are very important in monitoring toxic algae and
their toxins. For this purpose, monitoring studies in iznik and Sapanca lakes for the
detection of cyanobacteria species and cyanotoxins with molecular based methods
together with conventional methods were conducted. Cyanobacteria species in
Iznik lake were identified and the spatial and temporal changes of microcystin and
cylindrospermopsin were detected by using primers for 16S rRNA, McyE/ndaF ve
CYN polyketide synthase domains and the time dependent changes of genotypes
producing both toxins were monitored using real time PCR. Toxin producing and
nontoxic genotypes could be found in the same population, and could not be
distinguished from each other morphologically, so that more accurate results on
spatio-temporal distribution of toxic genotypes can be obtained with real-time PCR.
On the other hand, a microarray, an RNA-based sensor developed under the
Microaqua project, was used and the temporal change of cyanobacteria and
cyanotoxins was detected. The results obtained were consistent with conventional
monitoring efforts and microarray detected cyanobacteria and cyanotoxins in lower
concentrations. These results show that the developed microarray can be used
successfully in monitoring studies.

Keywords: Cyanobacteria, Cyanotoxin, Real-time PCR, Microarray.
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Su Uriinleri Yetistiriciliginde Cinsiyet Kontrolii
Tiilin ARSLAN

Mugla Sitki Kogman Universitesi, Su Uriinleri Fakiiltesi, Su Uriinleri Yetistiriciligi
Béliimii, Mugla/Tiirkiye
atulin@mu.edu.tr

Kiiltiirii yapilan balik ve kabuklularin iireme Ozelliklerinin iiretim verimi ve
ekonomisi lizerindeki etkileri sebebiyle, cinsiyet kontroli su iiriinleri
yetistiriciliginde en yaygin kullanilan biyoteknoloji haline gelmistir. Bu
biyoteknoloji su {irlinleri yetistiricilik endiistrisine erken erginlesme ve porsiyonluk
iiretim sistemlerinde yumurtlama, et kalitesinde erginlesmeye bagli diisiigler gibi
problemlerin ¢6ziimiinde yardimci olmaktadir. Bunun yaninda, iiretim igin daha
hizl1 biiyiiyen ve yiiksek ekonomik degere sahip cinsiyeti se¢me, disi ve erkek anag
sayilarin1 kontrol altinda tutma ve cevresel etkiyi minimuma indirme olanagi
saglamaktadir. Baliklarda cinsiyeti kontrol etmek i¢in direkt veya dolayli hormonal
cinsiyet-doniisiim, cevresel ve sosyal faktorlerin manipiilasyonu, ginogenez,
poliploidi, hibridizasyon, belirte¢ yardimi ile seleksiyon gibi ¢esitli teknikler
yaygin olarak kullanilmaktadir. Bununla birlikte, yeni bir tiir i¢in uygun teknik
veya tekniklerin se¢imi tiiriin cinsiyet belirleme ve gelisim mekanizmalar bilgisini
gerektirir. Ciinki cinsiyet belirleme mekanizmalari baliklarda yiiksek bir gesitlilik
gosterir, ayrica ¢evresel ve sosyal faktorlerden etkilenebilir. Bu sunumda baliklarin
cinsiyet belirleme mekanizmalar1 konusunda giincel bilgiler dzetlenecek, cinsiyet
ve cinsiyet degisimi kontrolii igin gelistirilen stratejiler iilkemizde yetistiriciligi
yapilan tiirler ve kendi laboratuvarimizda yapilan c¢aligmalar iizerinden
tartistlacaktir. Universitemizde gokkusagi alabaligi’nda (Oncorhynchus mykiss) en
pratik ve etkili tamamu disi {iretim prosediiriinii gelistirmek {izere yillar icerisinde
bir seri ¢aligma yapilmistir. Bu amag¢ dogrultusunda, XX erkeklerinin iiretimini
gerektiren dolayli hormonal cinsiyet-doniisiim kullanilmigtir. Cesitli dozlarda
androjenler (11B-hidroksiandrostenedion, 17a-metiltestosteron (MT) and 17a-
metildihidrotestosteron (MDHT)), degisik (yumurta agilmasindan bir hafta
sonrasindan dis beslenmeye gegise degisen) gelisim asamalarinda, degisik
yogunluklarda oral veya banyo yoluyla verilmistir. Sonrasinda bu hormon
uygulamalariin gonad morfolojisi and fonksiyonu tizerindeki etkileri direkt olarak
gonad gelisimi lizerinden ve dolleme denemeleri ile degerlendirilmistir. Calisma
sonuglarimiz gékkusagi alabaliginda cinsiyet kontrolii i¢in en etkili androjenlerin
MT ve MDHT oldugunu gostermistir. Her iki androjende 0.5 mg/L banyo ve 1
mg/L yem veya daha diisiik dozajlarda etkili bulunmugtur. Daha yiiksek dozajlar ve
uzun uygulama stireleri ise gonad boyutlarinin kiigiilmesine ve hatta steriliteye
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sebep olmustur. Buna karsilik diigilk dozlar ve kisa siireli uygulamalar sperm
kanalli XX erkekleri iiretmistir. Fakat yiiksek oranda XX erkegi tiretimi pre-larval
dénemin son iki haftasini ve post-larval doneminin ilk ayini kapsayan bir uygulama
stiresi gerektirmektedir.

Anahtar Kelimeler: Cinsiyetin belirlenmesi ve gelisimi, Cinsiyet kontrolii,
Cinsiyet doniisiimii, Triploidi, Hibridizasyon.
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Sex Control in Aquaculture
Tulin ARSLAN

Mugla Sitki Kocman University, Faculty of Fisheries, Department of Aquaculture,
Mugla/ Turkey
atulin@mu.edu.tr

Since reproductive characteristics of cultured fishes and shellfishes have
tremendous impacts on the production efficiency and economics, sex control has
become the most commonly applied biotechnology in aquaculture. This
biotechnology has helped to aquaculture industry in solution of the problems such
as precocious maturation and spawning in grow-out systems, deterioration of meat
quality upon maturation. Additionally, it has provided opportunities for choosing
the faster growing and economically more valuable sex, controlling the numbers of
male and female brooders and minimizing the risk of environmental impact.
Techniques such as direct or indirect hormonal sex-reversal, manipulation of
environmental and social factors, gynogenesis, polyploidy, hybridization and
marker assisted selection has commonly been employed to control sex and sexual
differentiation in fishes. Selection of the appropriate technique or techniques for
sex control in a new species, on the other hand, requires knowledge of sex
determination and differentiation mechanisms, because sex determination
mechanisms in fishes are highly variable and labile to influence of environmental
and social factors. This presentation will summarize our current knowledge on sex
determination mechanisms of fishes and strategies developed for the sex control
and sexual differentiation will discussed with an emphasis on the fishes cultured in
Turkey and researches conducted in our institution. Over the years, several studies
have been conducted in our institution in order to develop the most practical and
effective monosex female production procedure for rainbow trout (Oncorhynchus
mykiss). With this aim we employed indirect hormonal sex-reversal technique
which requires production of XX males. We administered variable dosages of
androgens (11pB-hydroxyandrostenedione, 17a-methyltestosterone (MT) and 17a-
methyldihydrotestosterone (MDHT)) at different developmental stages (changing
from one week after hatching to first feeding) in different intensities either orally or
through rearing water. Then, we determined the effects of these hormone
treatments on gonadal morphology and function via direct evaluation of gonadal
development and fertilization trials. Results of our studies demonstrated that the
most effective androgens in control of sexual differentiation of rainbow trout were
MT and MDHT. Both androgens were effective at dosages as low or lower as 0.5
mg/L of rearing water or 1 mg/kg diet. Higher dosages and extended treatment
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periods reduced the size of gonads and even induced sterility, while low dosages
and shorter treatment periods yielded XX males with intact sperm ducts. However,
high level of XX male production required a treatment period covering the last two
weeks of pre-larval and first month of post-larval stages.

Keywords: Sex determination and differentiation, Sex control, Sex-Reversal,
Triploidy, Hybridization.
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Ozonlama Sonrasi Ultrases Kullanimiyla Mikroalg Hiicre Parcalama
Veriminin Arttirllmasi

Ulker Diler KERIS SEN, Unal SEN, Mirat D. GUROL

Gebze Teknik Universitesi Cevre Miihendisligi Boliimii Kocaeli/Turkey
udkeris@gtu.edu.tr

Mikroalglerden iiretilen {iglincii nesil biyoyakitlar artan kiiresel enerji ihtiyacina
siirdiiriilebilir bir ¢dziim iiretme potansiyeline sahiptir. Ote yandan, ticari dlcekte
mikroalg kaynakli biyoyakit {iretiminin 6niinde halen ¢6ziilmeyi bekleyen pek ¢ok
engel mevcuttur. Ozellikle iiretilen mikroalg biyokiitlesinin hasatlanmas1 asamasi
biyoyakit {iretim maliyetini en ¢ok arttiran unsurdur. Hasatlama islemi sirasinda,
mikroalg hiicre duvarlarinin etkili ve diisitk maliyetli bir yontemle pargalanarak
hiicre igi degerli materyalin (karbonhidrat ve lipit) bir sonraki biyoyakit doniigiim
asamasi i¢in kullanilabilir hale getirilmesi su siralar biiylik 6lg¢ekli mikroalgal
biyoyakit iiretimi konusunda asilmasi gereken en baslica engeldir. Bu dogrultuda
yapilan Onceki c¢aligmalarimizda biyoyakit hammaddesi olarak {iretilen
mikroalglerin hasatlanmasi sirasinda ozonlama ve ultrases uygulamasinin birer
hiicre pargalama yontemi olarak kullanilabilirligi ayri ayri incelenmistir. Bu
caligmalar neticesinde hem ozon hem de ultrases uygulamast sonucu mikroalg
hiicrelerinin beklenildigi gibi parcalandigi ve biyoyakit hammaddesi olarak
kullanilabilecek degerli materyalin hiicre disina tasindigi, ancak ozonun lipitle
reaksiyona girerek lipit yapisina zarar verdigi gozlemlenmistir. Bu baglamda
gergeklestiren bu c¢alismada bu iki etkili hiicre par¢calama metodunu ayni zamanda
kullanilarak mikroalg hiicre parcalama veriminin arttirtlmast hedeflenmistir.
Calismada BG11 ortaminda yetistirilen karisik bir mikroalg kiiltiiri kullanilmustir.
Karisik kiiltiirden elde edilen biyokiitle oncelikle farkli ozon dozlarinda (0,03, 0,15,
0,27 g O3/g kuru biyokiitle (kb)), daha sonra da ozonlanan hiicreler farkli ultrases
giiclerinde (0,3, 0,4, 0,5 W/ml) ve farkli stirelerde (10, 20, 30 dk) parcalanmaya
maruz birakilmistir. Gergeklestirilen pargalama deneyleri sonucunda ortama salinan
lipit ve karbonhidrat miktarlar1 6l¢iilmiis ve ortak pargalama etkisini daha basarili
bir sekilde belirlemek i¢in elde edilen hasatlama verimleri yaygin olarak kullanilan
Box—Behnken deneysel tasarimina dayali yanit ylizey metoduyla analiz edilmistir.
Yapilan deneyler sonucunda en yiiksek parcalama verimine tiim hiicre bilesenleri
icin 0,15 g O3/g kb ozon dozunda ve 0,3 kWh/g kb ultrases dozunda ulasilmigtir.
Bu ultrases ve ozon dozunda, hasatlama verimlerinin karbonhidrat ve lipit i¢in
sirastyla yaklasik olarak %80 ve %60 oranlarma ¢iktig1 goriilmiistiir. Box—Behnken
metodu kullanilarak olusturulan yilizey modeli incelendiginde ozonlama sonrasi
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kullanilan ultrases yonteminin ozonun lipit lizerindeki yikici etkisini azalttig1 ve
artan ultrases uygulama siiresiyle beraber hiicre parcalama kabiliyetini ortaya
cikardig1 goriilmektedir. Model ayrica ozonun, bu yan etkisine ragmen, ultrases
yogunlugu ve siiresine nazaran hasatlama siireci iizerinde daha etkin rol oynadigini
gostermektedir. Bu sonuglar gdz Oniine alindiginda ozon-ultrases uygulamasinin
karbonhidrat hasatlama verimi bakiminda etkili bir metot oldugu, 6te yandan daha
verimli bir lipit hasadi i¢in bu metodun daha diisiik ozon dozlarinda ve ultrases
sonrast ozonlama seklinde yeniden diizenlenmesinin hiicre igi lipitin, yapisal zarara
ugratmadan, hiicreden ayristirilmasini saglayacagi on goriilmektedir.

Tesekkiirler: Bu ¢alismanin bir pargasini teskil eden bilimsel arastirma projesine
yaptiklart mali destekten 6tiirii TUBITAK ’a tesekkiir ederiz (Proje No: 109Y296).

Anahtar Kelimeler: Mikroalg, Ozon, Ultrase, Hiicre par¢alama, Biyoyakait.
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Increasing Microalgal Cell Disruption Efficiency by Successive
Application of Ozonation and Sonication

Ulker Diler KERIS SEN, Unal SEN, Mirat D. GUROL

Gebze Technical University Environmental Engineering Department,
Kocaeli/Turkey
udkeris@gtu.edu.tr

Third generation biofuels derived from microalgae have potential to provide a
sustainable solution to growing global energy demand. On the other hand, there are
still several obstacles in the way of industrial scale production of microalgal
biofuels. Especially, harvesting of microalgal biomass is the most cost intensive
step of the whole microalgal biofuel production process. In harvesting step, finding
an effective and low-cost cell disruption method to release valuable cell content
(carbohydrates and lipids) for following biofuel conversion step is the most
challenging task that must be handled before moving to large-scale microalgal
biofuel production stage. In our two previous studies, we investigated the
efficiencies of two distinct cell disruption methods (ozonation and sonication)
separately to release microalgal metabolites for biofuel production. In these studies,
it was found that both ozonation and sonication are highly capable of disruption of
microalgal cells and releasing microalgal metabolites as expected, while it was also
observed that ozone reacts with lipids readily and damages their organic structures.
In this regard, this study aims to increase cell disruption efficiency by using these
two promising cell disruption methods successively. A mixed microalge culture,
cultivated in BG11 medium, was used in this study. The biomass produced from
mixed culture was first subjected to disruption by using different ozone dosages
(0.03, 0.15, 0.27 g 03/g dry weight biomass (DWB)), and then the ozonated
biomass was sonicated at different ultrasound powers (0.3, 0.4, 0.5 W/ml) and for
different durations (10, 20, 30 min) for extra cell disruption. After disruption
experiments, the lipid and carbohydrate contents in both solution and biomass were
measured separately. The harvesting efficiencies for two metabolites were
calculated and a surface response model based on a common experimental design
(Box—Behnken) was used to distinguish the roles of two disruption methods on the
harvesting efficiencies. The highest harvesting efficiencies for both metabolites
were reached at 0.15 g O3/g DWB ozone dosage and 0.3 kWh/g DWB ultrasound
intensity. For this ultrasound intensity and ozone dosage, the harvesting efficiencies
for carbohydrates and lipids were reached to about 80% and 60%, respectively. The
polynomial model, which was built by using Box—Behnken design, showed that
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application of ultrasound after ozonation could reduce destructive effects of ozone
on lipid structure and at longer ultrasound applications the cell disruption efficiency
of ozone becomes higher. Moreover, the model indicates that despite its destructive
effects ozonation plays a more effective role on cell disruption process compared to
sonication. In conclusion, the results reveal that consecutive application of ozone
and ultrasound on microalgae cells is an effective disruption method especially due
to its high carbohydrate harvesting yields. Low lipid harvesting yields could be
improved in further studies by lowering ozone dosages or changing the process
sequence by applying first ultrasound and then ozone to reduce destructive effects
of ozone while maintaining its high disruptive efficiency.

Acknowledgements: This study was supported by the Scientific and Technological
Research Council of Turkey (TUBITAK) (Grant No. 109Y296).

Keywords: Microalgae, Ozone, Ultrasound, Cell disruption, Biofuel.

92



Su Bilimlerinde Biyoteknoloji Calistayr 10-11 Mayis 2018, istanbul,
Workshop on Biotechnology in Aquatic Sciences May 10-11, 2018, istanbul

SPONSORLARIMIZ

arovan  INTERLAB
LABORATUVAR {—

CiHAZLARI VE KIMYEViIi MADDELE RI LABORATUAR URUNLERISAN. veTlCA.§

SoLaB| lagen

Laborgerdate GmbH

8N4  prizma

DENIZCILIK VE SU URUNLERI URETIM
TASIMACILIK SAN. ve TIC. LTD. §TI.

Binbir( Gida

SERKANHAMZA Tarlrrrlr Uriinleri Sanayi ve Ticaret AS

MIDYE - BALIK - KOKOREC

93



SUMDER

SU URUNLERI MUHENDISLERI DERNEGI

94



