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DERS PROGRAMI

I. SEMESTER
Code Course Title Course Type
FBi501 Molecular Biotechnology Techniques Required Courses 6.0
FBi503 ﬁr;’alytlcal Methods in Biological/Biotechnological Med. Required Courses 6.0
LEE510 Ethics of Science and Research Techniques Required Courses 7.5
Elective Courses 12.0
Sum 31.5

Il. SEMESTER

Code Course Title Course Type

Production Process of Biological/Biotechnological

FBIi502 Medicines Required Courses 6.0
SMR500 Seminar Required Courses 7.5
Elective Courses 18.0
Sum 31.5
I1l. SEMESTER
Code Course Title Course Type
TEZ700 Thesis Required Courses 30.0
Sum 30
IV. SEMESTER
Code Course Title Course Type
TEZ700 Thesis Required Courses 30.0
Sum 30

Elective Courses

Laboratory

Code Course Title + Practice ECTS

FBi505 Therapeutic Proteins (TR) 340 6.0
FBi507 I(_?Fk:)c)ratory Methods Used in Pharmaceutical Biotechnology 340 6.0
FBi509 Vaccines and Their Production Technologie (TR) 3+0 6.0
FBi511 Basic Cell Culture Techniques (TR) 3+0 6.0
FBi506 Intracellular Signal Transduction Mechanisms (TR) 3+0 6.0
FBi508 Purification and Analysis Methods of Therapeutic Proteins 340 6.0

(TR)
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Elective Courses

Laboratory

Code Course Title + Practice

ECTS

Biosimilar Products and General Applications in Their

FBIS10 Regula (TR)

3+0 6.0

Therapeutic Antibodies and Its Production Technologies

FBI512 (TR)

3+0 6.0

Institute Specialization Field Course

Laboratory +
Practice

Code Course Title

UuzmM700 Research in Area of Specialization (TR) 5+0 4.5
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DERS ICERIKLERI

FBi501 Molekiiler Biyoteknoloji Teknikleri AKTS: 6,0
Niikleik Asitlerin Yapisi ve Ozellikleri; Genetik Kod ve Protein Sentezi; Gen Yapisi ve Gen Ekspresyonu, Gen
analizlerinde kullanilabilen veri tabanlari ve biyolojik aglar, Rekombinant DNA teknolojisi; Gen Klonlamada
Temel Prensipler, Polimeraz zincir reaksiyonu uygulamalari, Prokaryotlarda ve dkaryotlarda gen ekspresyonunun
manipulasyonu, DNA tani yéntemleri, Protein mihendisligi; DUzenlenebilir Promotorlar, Hibridizasyon
yontemleri, Molektler biyoteknolojide glincel gelismeler.

FBi501 Molecular Biotechnology Techniques ECTS: 6,0
Structure and Properties of Nucleic Acids; Genetic Code and Protein Synthesis; Gene Structure and Gene
Expression, Databases and biological networks for gene analysis, Recombinant DNA technology; Basic Principles
of Gene Cloning, Polymerase chain reaction applications, Manipulation of gene expression in prokaryotes and
eukaryotes, DNA diagnostic methods, Protein engineering; Editable Promoters, Hybridization methods, Current
advances in molecular biotechnology.

FBi502 Biyolojik/Biyoteknolojik ilaclarin Uretim Prosesi AKTS: 6,0
Ust Akis (Up stream) islemleri; Hiicre Bankalari, Ana hiicre bankasi (master cell bank MCB), Calisma hiicre
bankas! (working cell bank WCB), Uretim yapan hiicrelerin sonu (End of production cells, EOPC); Hiicre
Bankalarinin Canliligi, Stabilitesi, Safligi, Ticari Grin gelistirme icin 6lcek biyiitme islemleri; Biiyiik Olcekte
Fermentasyon islemleri, Fermentérler ve bioreaktorler; Asagi Akim (Down stream) islemleri; ilk Uriin Kurtarma,
Hiicre bozulmasi ve niikleik asitlerin uzaklastiriimasi, ilk triin konsantrasyonu, Terapétik proteinin analitik
yontemlerle karakterizasyonu, Rekombinant terapdtik proteinlerin saflastiriimasi.

FBi502 Production Process of Biological/Biotechnological Medicines ECTS: 6,0
Upstream Process; Cell Banks, Master cell bank (MCB), Working cell bank (WCB), End of production cells
(EOPC);Viability, Stability, Purity of cell banks, Scale-up for commercial product development; Large Scale
Fermentation Processes, Fermentors and bioreactors; Downstream Process; initial Product Recovery, Cell
disruption and removal of nucleic acids, Initial product concentration, Analytical characterization of therapeutic
protein, Purification of recombinant therapeutic protein.

FBi503 Biyolojik/Biyoteknolojik Tibbi Uriin Prosesinde Kulla. An. Y. AKTS: 6,0
Karakterizasyon Analizlerinde Kullanilan Analitik Yéntemler; Birincil Yapinin Aydinlatiimasi; ikincil Yapinin
Aydinlatiimasi; Uctincil ve Dérdiincil Yapilarin Aydinlatiimasi; Glikan Profilinin Belirlenmesi; Yik Varyantlarinin
Belirlenmesi; Dimerik Yapilarin Belirlenmesi; Kalite Kontrol Analizlerinde Kullanilan Analitik Yontemler; Urdin
Safliginin Kontrolii; Glikan Profilinin Kontrold; Yik Varyantlarinn Kontrol(: Uclinciil yapinin kontroli.

FBi503 Analytical Methods in Biological/Biotechnological Med. P.P. ECTS: 6,0
Analytical Methods used in Characterization Analysis of Biological Priducts; Characterization of the Primary
Structure of Products; Characterization of the Secondary Structure of Products; Characterization of Tertiary and
Quaternary Structures of Products; Determination of Glycan Profile; Determination of Charge Variants;
Determination of Dimeric Structures; Analytical Methods used in Quality Control Analysis; Control of Product
Purity; Control of the Glycan Profile; Control of Charge Variants: Control of tertiary structure.
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FBi505 Terapétik Proteinler AKTS: 6,0
Proteinin Temel Yapisi; Protein Sentezi, Peptid haritalama, Protein modifikasyonlari, Olasi terapotik hedefler;
Protein-Bazl Terapétiklerin Ozellikleri ve Proteinlere Ornekler; Terapétik Proteinler ve Immiin Sistem iliskisi;
Sitokinler ve Uygulamalari; Immunoglobdulinler ve Uygulama Alanlari; Koloni Uyarici Faktoérler; Kan Faktorleri;
BUyume Faktorleri ve Cesitleri; Hormonlar ve Tedavide Kullanimlari; Terapoétik Ajan Olarak Enzimler, Hlucrede
lokalizasyonlari ve uygulamalari; Ruhsatlandirilmis Terapo6tik Proteinler; Terapotik Proteinlerin Saglik
Ekonomisindeki Yeri.

FBi505 Therapeutic Proteins ECTS: 6,0
Basic Structure of Protein; Synthesis of Protein, Peptide mapping, Modifications of protein, Possible therapeutic
targets; Properties of Protein-Based Therapeutics and Examples of Them; Relationship Between Therapeutic
Proteins and Immune System; Cytokines and Their Applications; Immunoglobulins and Application Areas; Colony
Stimulating Factors; Factors of Blood; Growth Factors and Their Types; Hormones and Using of Them in
Treatment; Enzymes as Therapeutic Agents; Approved Therapeutic Proteins; The Role of Therapeutic Proteins in
Health Economics.

FBi506 Hiicre ici Sinyal iletim Mekanizmalan AKTS: 6,0
Hiicre ici Sinyal Sistemlerini Olusturan Bilesenler ve Gérevleri; Sinyal iletim Mekanizmalari; iletimde Gérevli
Sinyal Molekiilleri; Hiicre ici iletisim Tipleri; Reseptér ve Ligand Yapilari ve Fonksiyonlari, Membranda lokalize
reseptoérler, Niklear ve sitozolik reseptérler; Reseptére Baglanan Hormonlar ve islevleri; G Protein Kenetli
Reseptoérler; mTOR Sinyal Yolagi; PI3K/Akt, MAP-Kinaz, Protein kinaz C mekanizmalari; Wnt/B-Katenin Sinyal
Yolu, Hedhehog mekanizmalari, Jak/STAT yolu, Toll-Like reseptér mekanizmalari; integrin ve Kaderin Araciligi ile
Sinyal lletimi.

FBi506 Intracellular Signal Transduction Mechanisms ECTS: 6,0
Components of Intracellular Signaling Systems and Their Functions; Signal Transduction Mechanisms; Signal
Molecules in Transduction; Types of Intracellular Communication; Receptor and Ligand Structures and Their
Functions, Membrane localized receptors, Nuclear and cytosolic receptors; Hormones Binding to the Receptor
and Their Functions; G Protein Coupled Receptors; mTOR Signaling Pathway; PI3K/Akt, MAP-kinase, Protein
kinase C mechanisms; Wnt/B-Catenin Signaling Pathway, Hedhehog mechanisms, Jak/STAT pathway, Toll-Like
receptor mechanisms; Signal Transduction Through Integrin and Destiny.

FBi507 Farmasotik Biyoteknolojide Kullanilan Laboratuvar Yontemleri AKTS: 6,0
Farmasotik Biyoteknoloji Laboratuvarinda Kullanilan Cihazlar; Protein ve Gen Uriinii iceren Formiilasyon
Hazirlama Yontemleri; Farmasotik Dozaj Sekillerinde Saflastirma Yontemleri ve Miktar Tayini; Farmasoétik Dozaj
Sekillerinde Kullanilan Elektroforez Yéntemleri; Gen Uriinlerinin Hazirlanmasi; Plasmid DNA Uretimi;
Karakterizasyonu ve Saflastirimasi; Farmasotik Biyoteknolojide  Mikroskopik  Analizler; Farmasotik
Biyoteknolojide Uygulanan Hucre Kualtir Yéontemleri; Sterilizasyon Yontemleri.

FBi507 Laboratory Methods Used in Pharmaceutical Biotechnology ECTS: 6,0
Devices Used in Pharmaceutical Biotechnology Laboratory; Formulation Preparation Methods Containing Protein
and Gene Product; Purification Methods and Quantification in Pharmaceutical Dosage Forms; Electrophoresis
Methods Used in Pharmaceutical Dosage Forms; Preparation of Gene Products; Production of Plasmid DNA;
Characterization and Purification; Microscopic Analysis in Pharmaceutical Biotechnology; Cell Culture Methods
Applied in Pharmaceutical Biotechnology; Sterilization Methods.
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FBi508 Terapotik Proteinlerin Saflastirilmasi ve Analiz Yontemleri AKTS: 6,0

Terapoétik Proteinin Ultrafiltrasyonunu, Diafiltrasyonunu, Kromatografik saflastirma yoéntemleri; Boyut Dislama
Kromatografisi (jel filtrasyonu), iyon degisimi kromatografisi, Hidrofobik etkilesim kromatografisi, Afinite
kromatografisi, immunoafinite, Protein A kromatografisi, Lektin afinite kromatografisi, Boya afinite
kromatografisi, Metal selat afinite kromatografisi, Hidroksiapatit Gzerinde kromatografi, Ylksek performansli sivi
kromatografisi (HPLC).

FBi508 Purification and Analysis Methods of Therapeutic Proteins ECTS: 6,0
Ultrafiltration, Diafiltration, Chromatographic purification methods of therapeutic protein; Size Exclusion
Chromatography (Gel Filtration), lon exchange chromatography, Hydrophobic interaction chromatography,
Affinity chromatography, Immunoaffinity, Protein A chromatography, Lectin affinity chromatography, Dye
affinity chromatography, Metal chelate affinity chromatography, High performance liquid chromatography
(HPLC).

FBi509 Asilar ve Uretiminde Kullanilan Teknolojiler AKTS: 6,0
immunolojik Prensipler: imminoterapétik Griinlerin tanimi, Uretim teknolojisi ve kullanimlari, immin reaksiyonu
arttiran faktérler, immiinoterapétik Griinlerle aktif ve pasif immin reaksiyon, immin reaksiyon olustururcu
ajanlar ve bunlarin farmasotik olarak tasarlanmasi; Asilar: Geleneksel asi teknikleri, Modern asi teknikleri, Anti-
idiotip antikor asilar, Sentetik peptit bazl asilar, Nukleik asit asilari, Kanser asilari; Adjuvanlar: Tanimi,
Gelistirilmesi ve Adjuvan olarak tasarlanan tasiyici sistemler, Emulsiyonlar, Nanopartikiller; Buyuk olcekte asi
Uretim teknolojisi: Yukari akis-Asagi akis prosesleri

FBi509 Vaccines and Their Production Technologie ECTS: 6,0
Immunological Principles: Definition, production technology and uses of immunotherapeutic products, Factors
enhancing immune reaction, Active and passive immune reaction with immunotherapeutic products, Immune
reaction inducing agents and their pharmaceutical design; Vaccines: Traditional vaccine techniques, Modern
vaccine techniques, Anti-idiotype antibody vaccines, Synthetic peptide based vaccines, Nucleic acid vaccines,
Cancer vaccines; Adjuvants: Definition and development of adjuvants, Carrier systems designed as adjuvants,,
Emulsions, Nanoparticles; Large-scale vaccine production technology: Upstream-Downstream processes

FBi510 Biyobenzer Uriinler ve Ruhsatlandirilmasinda Genel Uygulamala AKTS: 6,0
Biyolojik Tip; Biyobenzer ilag; Biyobenzer Tibbi Uriinler icin Diizenleyici Kriterler; Biyolojik Referans Uriinler:
Referans biyolojik tibbi Griinler; Tim Biyobenzer Tibbi Uriinlere Uyarlanabilir Kilavuzlar; Rekombinant Uretim
Kriterleri ve Urlinler; Etkin Madde Olarak Biyoteknolojik Olarak Tiretilmis Proteinler iceren Biyolojik Urlinler;
Asilar ve Alerjenler gibi immiinolojik Maddeler; Kan veya Plazma Uriinleri ve Rekombinant Alternatif Uriinler.

FBi510 Biosimilar Products and General Applications in Their Regula ECTS: 6,0
Biological Medicine; Biosimilar Drug; Regulatory Criteria for Biosimilar Medicinal Products; Biological Reference
Products: Reference biological medicinal products; Guidelines Adaptable to All Biosimilar Medicinal Products;
Recombinant Production Criteria and Products; Biological Products Containing Biotechnologically Derived
Proteins as Active Ingredient; Immunological Substances such as Vaccines and Allergens; Blood or Plasma
Products and Recombinant Alternative Products.

FBi511 Temel Hiicre Kiiltiria Teknikleri AKTS: 6,0
Aseptik Calisma kosullari: Sterilizasyon, Biyoglvenlik seviyelerinin belirlenmesi ve degerlendirilmesi; lyi
Laboratuvar Uygulamalari; Hlcre Kaltartu Teknikleri: Hlcre Tipleri, Besiyerleri, Bilesenleri ve Fizikokimyasal
Ozellikleri; Hiicre Kiltiriinde Temel islemler: Dondurma-cdézme, Hiicre sayimi, Hiicre pasajlama; Hicre Kiltir
Modelleri; HlUcre Kualtari Calismalarinda Karsilasilabilecek Sorunlar, Kontaminasyon, Hlcre kultaru
calismalarinda alinmasi gereken onlemler; Hicre Kultlir Laboratuvari Cihazlari: Cihazlarin siniflandiriimasi,
Cihazlarin kullanim amaclari, Deneysel 6rnekler.
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FBi511 Basic Cell Culture Techniques ECTS: 6,0

Aseptic working conditions: Sterilization, Determination and evaluation of biosafety levels; Good Laboratory
Practices; Cell Culture Techniques: Cell types, Media and its components and physicochemical roperties; Basic
Prosess in Cell Culture: Freezing-thawing, Cell counting, Cell passaging; Cell Culture Models; Problems that may
be encountered in cell culture studies, Contamination, Precautions to be taken in cell culture studies; Cell
Culture Laboratory Devices: Classification of devices, Purposes of used devices, Experimental examples.

FBi512 Terapétik Antikorlar ve Uretim Teknolojileri AKTS: 6,0
Antikor Yapisi ve Turleri: Poliklonal antikorlar (PoAb), Monoklonal antikorlar (mAbs); Antikor Terapotiklerinin
Evrimi: Antikorlarin isimlendirilmesi; mAb’larin Uretimi: Hibridoma ve phage display teknigi, Transgenik
hayvanlar ve bitkiler kullanilarak mAb Uretimi, Rekombinant DNA teknolojisi ile mAb’larin Uretim: Hucre
bankalari olusturma ve kontrolleri, Blyuk Olcekte Uretim, mAb’larin yukari-akis ve asagi-akis Uretim slrecleri;
mAb’larin Formulasyonu; Tibbin Farkh Dallarinda Kullanilan Onayli mAb’lar. Therapeutic Antibodies and Its
Production Technologies

FBi512 Therapeutic Antibodies and Its Production Technologies ECTS: 6,0
Structure and Types of Antibodies: Polyclonal antibodies (PoAb), Monoclonal antibodies (mAbs); Evolution of
Antibody Therapeutics, Nomenclature of Antibodies; Production of mAbs; Hybridoma and phage display
technique, Production of mAbs using transgenic animals and plants, Production of mAbs using recombinant DNA
technology: Creation of cell banks and their control, Large scale production, upstream and downstream
production processes of mAbs; Formulation of mAbs; Approved mAbs and their use in different branches of
medicine.

LEE510 Bilim Etigi ve Arastirma Teknikleri AKTS: 7,5
Bilim ve Bilimsel Arastirma: Bilim, Bilimsel bilgi, Bilimsel yontem, Bilimsel arastirmalarda paradigmalar; Bilimsel
Arastirma Sireci; Nicel Arastirma Yaklasimi: Nicel arastirma sireci; Nicel Arastirma Teknikleri, Ornekleme
teknikleri, Olciim diizeyleri, Nicel analiz teknikleri; Nitel Arastirma Yaklasimi: Nitel arastirma sureci, Nitel
arastirma desenleri, Nitel arastirma teknikleri, Nitel arastirmalarda analiz; Gecgerlik ve Guvenirlik; Bilimsel
Arastirmalarda Raporlama; Bilimsel Arastirma Etigi.

LEE510 Ethics of Science and Research Techniques ECTS: 7,5
Science and Scientific Research: Science, Scientific knowledge, Scientific method, Paradigms in scientific
research; The Scientific Research Process; Quantitative Research Approach: The quantitative research process;
Quantitative research techniques, Sampling techniques, Levels of measurement, Quantitative analysis
techniques; Qualitative Research Approach: The qualitative research process, Qualitative research designs,
Qualitative research techniques, Analysis in qualitative research; Validity and Reliability; Reporting in Scientific
Research; Research Ethics.

SMR500 Seminer AKTS: 7,5
Olcme ve Degerlendirmede Giincel Yoénelimler; Alanla ilgili Giincel Arastirma ve Uygulamalardan Hareketle
Sorunlarin Analiz Edilmesi; Saptanan Sorunlara Yonelik Ozgiin Bir Arastirma Konusunun Belirlenmesi; Arastirma
Konusuna iliskin Literatiir Taramasinin Yapilmasi; Problemin Tanimlanmasi, Arastirma Gerekcesinin Yazilmasi ve
Amaclarin Belirlenmesi; Yontemin Gelistirilmesi: Arastirma modelinin belirlenmesi, Katilimcilarin tanimlanmasi,
Veri toplama araclarinin gelistiriimesi; Arastirma Onerisinin Hazirlanmasi ve Raporlastiriimasi; Arastirma
Onerisinin Sunulmasi, Tartisiimasi ve Revize Edilmesi.
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SMR500 Seminar ECTS: 7,5
Current Trends in Measurement and Evaluation; Analyzing Problems Based on Current Research and Practices in
the Field; Determining an Original Research Topic Aimed at Addressing the Identified Problems; Conducting a
Literature Review Related to the Research Topic; Defining the Problem, Writing the Research Rationale, and
Determining the Objectives; Developing the Method: Determining the research model, Identifying the
participants, and Developing data collection instruments; Preparing and Reporting the Research Proposal;
Presenting, Discussing, and Revising the Research Proposal.

TEZ700 Tez AKTS: 30,0

Arastirma ve Uygulama Projesinin Belirlenmesi ve Tartisilmasi; Literatir Taramasinin Yapilmasi, Arastirma
Sorununun Belirlenmesi ve Gelistirilmesi; Arastirmanin Amacinin ve Yonteminin Belirlenmesi; Verilerin
Toplanmasi; Verilerin Analiz Yéntemlerinin Belirlenmesi, Verilerin Analizi ile iliski Kurularak Tartisiimasi;
Sonuclarin Yorumlanmasi; Uygulama Projesinin Sunumu; Yiksek Lisans Tezinin Yazim Kurallarina Gore
Yazilmasi.

TEZ700 Thesis ECTS: 30,0

Identification and Discussion of the Research and Practice Project; Conducting the Literature Review,
Identification and Refinement of the Research Problem; Determination of the Purpose and Method of the Study;
Data Collection; Determination of Data Analysis Methods and Discussion in Relation to the Data Analysis;
Interpretation of the Findings; Presentation of the Practice Project; Preparation of the Master’'s Thesis in
accordance with the Thesis Writing Guidelines.

TEZ700 Tez AKTS: 30,0

Arastirma ve Uygulama Projesinin Belirlenmesi ve Tartisiilmasi; Literatir Taramasinin Yapilmasi, Arastirma
Sorununun Belirlenmesi ve Gelistirilmesi; Arastirmanin Amacinin ve Yonteminin Belirlenmesi; Verilerin
Toplanmasi; Verilerin Analiz Yéntemlerinin Belirlenmesi, Verilerin Analizi ile iliski Kurularak Tartisiimasi;
Sonuglarin Yorumlanmasi; Uygulama Projesinin Sunumu; YUksek Lisans Tezinin Yazim Kurallarina Goére
Yazilmasi.

TEZ700 Thesis ECTS: 30,0
Identification and Discussion of the Research and Practice Project; Conducting the Literature Review,
Identification and Refinement of the Research Problem; Determination of the Purpose and Method of the Study;
Data Collection; Determination of Data Analysis Methods and Discussion in Relation to the Data Analysis;
Interpretation of the Findings; Presentation of the Practice Project; Preparation of the Master’'s Thesis in
accordance with the Thesis Writing Guidelines.

uzMm700 Uzmanlik Alan Dersi AKTS: 4,5

Tez Calismasi Kapsaminda Olasi Calisma Konularinin Belirlenmesi; Arastirilan Konulara iliskin Calismalarin
incelenmesi; Arastirilan Konulara iliskin Calismalarin Tartisiimasi; Tez Calismasi Kapsaminda Arastirilan Konuya
iliskin Onerilerin Gelistirilmesi; Secilen Arastirma Konusuna iliskin ilgili Alan Yazin Taramasinin
Gerceklestiriimesi; Arastirma Onerisinin Hazirlanmasi; Arastirma Onerisinin Sunulmasi.

uzMm700 Research in Area of Specialization ECTS: 4,5

Identification of Potential Research Topics within the Scope of the Thesis; Review of Studies Related to the
Investigated Topics; Discussion of Studies Related to the Investigated Topics; Development of
Recommendations Concerning the Research Topic within the Scope of the Thesis; Conducting a Relevant
Literature Review on the Selected Research Topic; Preparation of the Research Proposal; Presentation of the
Research Proposal.



