2023 - 2024 / EGEN304 - Genetics and Bioengineering Laboratory | / Genetics and Bioengineering Laboratory |

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Genetics and Bioengineering Laboratory | / Genetics and Bioengineering Laboratory |

Ders Kodu / Course Code

EGEN304

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Laboratuvar 6lgeginde (erlen, kiiglk Olgekli biyoreaktor) gerceklestirilecek mikrobiyal
Uretimlerde Uretimin her agsamasinda sterilizasyon tekniklerinin 6grenilmesi yani sira
mikrobiyolojide kullanilan temel tekniklerin uygulamali olarak gésterilmesi, molekiiler
uygulamalar kisminda klonlama tekniklerinin 6gretilmesi, biyoproses mihendisligi
kisminda ise E. coli ile biyokiitle uretimi (kesikli, kesikli-beslemeli, strekli), mikrobiyal
enzim Uretimi ve aktivite tayini, Reynolds teorisi ve akis sistemlerinin 6gretilmesi
amagclanmistir.

In microbial productions to be carried out at laboratory scale (erlen, small-scale
bioreactor), sterilization techniques are learned at every stage of production, as well
as demonstrating the basic techniques used in microbiology, teaching cloning
techniques in the molecular applications section, and biomass production (batch,
batch- fed, continuous), microbial enzyme production and activity determination,
Reynolds theory and flow systems.

igerigi / Content

Cozelti Hazirlama ve Hesaplama Ydéntemleri, UV-Goriinir Bolge Spektroskopisi ile Madde
Miktar Tayini, Makromolekiillerin Kromatografik Yéntemle Analizi, Farklh Polimerizasyon
Yontemleri ile Polimer Sentezi, Infrared Spektroskopisi ile Yapisal Analiz, Molekiiler
Floresans Spektroskopisi ve Madde Miktari Tayini, Polimerlerde Molekul Agirhg Tayini:
Vizkozimetrik Molekiil Agirligi, Biyodizel, Kompozit pH Elektrodu Hazirlanmasi ve
Performansinin incelenmesi

Solution Preparation and Calculation Methods, Determination of Substance Amount by
UV-Visible Spectroscopy, Analysis of Macromolecules by Chromatographic Method,
Polymer Synthesis with Different Polymerization Methods, Structural Analysis with
Infrared Spectroscopy, Molecular Fluorescence Spectroscopy and Determination of
Substance Amount, Determination of Molecular Weight in Polymers: Viscosimetric ,
Biodiesel, Composite pH Electrode Preparation and Performance Investigation

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading




Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Ogrenciler Mithendislik hayatinda karsilastigi ilgili konularda deney diizenegi kurma becerisi
kazanacaklar.

Students will gain the ability to set up experiments on related issues encountered in engineering life.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods

On Hazirlik / Preliminary

Techniques

Tanisma, laboratuvar isleyisi hakkinda bilgi verme, gruplarin
olusturulmasi, laboratuvardan beklentilerin agiklanmasi

Introductions, giving information about the laboratory operation,
forming groups, explaining the expectations from the laboratory

Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary

Techniques

Endustride biyoproses amacl tretimde kullanilan i¢ genel modun
(kesikli, yari-kesikli ve strekli mod) laktik asit Gretimi igin verim ve
2 verimlilik agisindan karsilastinimasi ve bu ic moda ait matematiksel
modellemelerin kavranmasi.

Comparison of three general modes (batch, semi-batch and
continuous mode) used in industrial bioprocess production in terms of
yield and efficiency for lactic acid production and understanding the
mathematical modeling of these three modes.

Teorik Dersler / Theoretical Uygulama Lab '?glzﬁw’é}/?rgt:&i\éz Methods On Hazirlik / Preliminary

Techniques

Mekanik ve mekanik olmayan (fiziksel, kimyasal ve enzimatik)
3 yoéntemlerle hiicrenin pargalanarak hiicre i¢i tGriinin hiicre disina
ekstre edilmesi, hiicre parcalama yéntemlerinin karsilagtinimasi.

Extraction of the intracellular product out of the cell by lysis of the cell
by mechanical and non-mechanical (physical, chemical and
enzymatic) methods, comparison of cell lysis methods.

Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁ;;g;r\(iﬁgtsgi\éz Methods On Hazirlik / Preliminary

Techniques

Biyoreaktor Igerisindeki pH’in Belirli Bir Etki Uygulandiktan Sonra
Degisiminin Zamana Bagl izlenmesi, Kanisma Zamaninin Deneysel
Olarak Belirlenmesi, Karisma Zamaninin Teorik Olarak
Hesaplanmasi.

Time-Dependent Monitoring of the Change of the pH in the Bioreactor
after Applying a Certain Effect, Experimental Determination of the
Mixing Time, Theoretical Calculation of the Mixing Time.

Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;&}ﬁgﬁgﬁf;@ Methods On Hazirlik / Preliminary

Techniques

Farkli membran cesitlerinin tanitiimasi ve bir protein saflastirma
prosesinde dogru sekilde kullaniimasi. Membran gesitlerinin ve
ozelliklerinin incelenmesi [kilcal borulu diyalizor, diyaliz torbasi,

5 santrifugal filtre, ters akigli filtre ve ultrafiltrasyon membranlar (10.000
ve 30.000 Da)].

Introducing different types of membranes and using them properly in
a protein purification process. Investigation of membrane types and
properties [capillary tube dialyzer, dialysis bag, centrifugal filter,
counterflow filter and ultrafiltration membranes (10,000 and 30,000
Da)].
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Hicre immobilizasyonunun avantajlar. Aljinat ile immobilize edilmis
6 Saccharomyces cerevisiae hiicrelerinden etanol uretimi. Yontemin
verimliliginin hesaplanmasi.
Advantages of cell immobilization. Ethanol production from alginate-
immobilized Saccharomyces cerevisiae cells. Calculation of the
efficiency of the method.
gretim Yo o
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(lerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
Ayrnistirma Saflastirma metodu olan Jar testinin kavranmasi,
Koagtilasyon, Flokiilasyon Sedimentasyon tanimlarinin verilmesi,
Koagitilant ve flokilant kimyasallarinin tanitimasi, Belirli ortam icerigi
7 icin uygun kimyasallarinin nasil segileceginin ve uygulama sekillerinin
anlatilmasi
Understanding the Jar test, which is a separation purification method,
Giving the definitions of Coagulation, Flocculation Sedimentation,
Introducing coagulant and flocculant chemicals, Explaining how to
choose appropriate chemicals for a certain environment content and
how to apply them.
. . Ogretim Yoéntem ve . -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Arasinav
Midterm
gretim Yontem .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')gkﬁgll(leri/(')l'et:chi\rllz Methods On Hazirlik / Preliminary
Technigues
Enzim kinetigi parametrelerinin belirlenmesi. Lakkaz enziminin tek
basina, inhibitér veya aktivatér madde varliginda aktivite degerlerinin
belirlenmesi, buna gore enzim kinetiginin olusturulmasi, elde edilecek
9 Lineweaver-Burk dogrusuyla inhibitériin cinsini ve aktivatoriin
etkisinin belirlenmesi.
Determination of enzyme kinetic parameters. Determining the activity
values of the laccase enzyme alone in the presence of inhibitor or
activator, forming the enzyme kinetics accordingly, determining the
type of inhibitor and the effect of the activator with the Lineweaver-
Burk line to be obtained.
. . Ogretim Yoéntem ve . -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 HPLC’nin pargalarinin tanitimi, gérevlerinin belirtiimesi. Hesaplamalar

sirasinda kullanilacak matematiksel esitliklerin anlatiimasi.

Introducing the parts of HPLC, specifying their functions. Explaining
the mathematical equations to be used during the calculations.
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11

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

RP C-18 materyalinde organik molekiillerin adsorpsiyon ve
desorpsiyon karakterlerinin incelenmesi. Polariteleri farkl iki organik
molekdliin birbirlerinden ayrilmasi. Yapilan prosesin TLC ile takip
edilmesi.

Investigation of adsorption and desorption characteristics of organic
molecules in RP C-18 material. Separation of two organic molecules
of different polarity. Monitoring the process with TLC.

12

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Sephadex LH-20 materyalinde organik molekdllerin molekiil
agirliklarina gére dagim karakterlerinin ve hareketlerinin
incelenmesi. Molekiil agirliklar farkl iki organik molekdliin
birbirlerinden ayrilmasi. Yapilan prosesin TLC ile takip edilmesi.

Investigation of the distribution characteristics and movements of
organic molecules according to their molecular weights in Sephadex
LH-20 material. Separation of two organic molecules of different
molecular weights. Monitoring the process with TLC.

13

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Silika dolgu maddesi kullanilarak organik molekullerin adsorpsiyon ve
desorpsiyon karakterlerinin incelenmesi. Silika dolgu maddesi ile
kolon kurma y6nteminin

Investigation of adsorption and desorption characteristics of organic
molecules using silica filler. Column building method with silica filler

14

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Farkl fotobiyoreaktorde transfer olaylari, 1sik dagimi ve kayma
gerilimi ile dogrudan iliskili olan karisma zamaninin deneysel olarak
hesaplanmasi, segilecek karisma zamani degerlerinde hava
kaldirmali ve kabarcik kolon fotobiyoreaktdrlerde Spirulina plantesis
model siyanobakterisinin Gretiminin belirli dicimler ile takip edilmesi

Experimental calculation of mixing time, which is directly related to
transfer events, light distribution and shear stress in different
photobioreactor, monitoring the production of Spirulina plantesis
model cyanobacteria with certain measurements in air-lift and bubble
column photobioreactors at selected mixing time values

15

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Final

Final
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities N y Percentage of
umber S o
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number o s
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 3.00 3.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 30.00 30.00
Final Sinavi / Final Examination 1 3.00 3.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 40.00 40.00
Laboratuvar / Laboratory 14 2.00 28.00
Laboratuvar Sinavi / Laboratory Examination 14 1.00 14.00
Toplam / Total: 32 79.00 118.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 118.00/25.00 = 4.72 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 118.00 / 25.00 = 4.72 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Healtilyg (Ol 111 (112113 [1.1.4 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.0grenciler Mithendislik
hayatinda karsilastidi ilgili
konularda deney diizenegi
kurma becerisi kazanacaklar. /
Students will gain the ability to
set up experiments on related
issues encountered in
engineering life.

Katki Dlizeyi / Contribution Level : 1-Cok Duistik / Very low, 2-Diisiik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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