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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

BIOPROCESS LABORATORY /BIOPROCESS LABORATORY

Ders Kodu / Course Code

BKM2404

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 7.00
Haftalik Ders Saati (Kuramsal) / 0.00
Course Hours For Week

(Theoretical)

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

Haftalik Laboratuar Saati / Course 6.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 4

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Bu dersin amaci, 6grencilere temel biyoproses teknolojileri kavramlari ilgili gerekli pratik
beceri ve temel teknikleri vermektir.

The aims of the course are - to learn the practical skills and techniques required in
biotechnological systems, to develop an appreciation of the application of the same
engineering principles to a variety of industrial bioprocessing problems and to prepare
students for applications in biotechnology.

igerigi / Content

Girig, Huicre sayisinin belirlenmesi, Sus gelistirme, Lab-6lgekli fermentasyon teknikleri
(kesikli ve siirekli) ile metabololit tiretimi (intra- ve ekstraseliiler) ve saflastirimasi, Uretim
profilinin belirlenmesi, Eksponensiyal bliyiime modeli, Monod modeli, Verim katsayilari,
Verimlilik, Fermentasyon prosesinin modellenmesi,

Basic practice and techniques in the bioprocess laboratory. Biotechnology and the
work place, metabolite productions (intra- and extra- cellular) by using basic microbial
cultivation, Quantitative aspects of growth and product development by
microorganisms, Bioreactor technology, Lab-scale fermentation techniques (batch and
continuous) with free cells, and their isolations, Basic separation methods, Strain
development

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

Kitap 6nerisi yoktur.

Colin Ratledge, Bjorn Kristiansen; Basic Biotechnology, 3rd Edition (2006)
TA Brown, Gene Cloning and DNA Analysis (2006)

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Ogr. Gér. Dr. Emre ERDEN




OGRENME GIKTILARI / LEARNING OUTCOMES

Mikrobiyal hiicre kiltiivasyonunda degiskenleri yorumlayabilme

Be able to describe microbial cell cultivation.

Be able to describe the growth kinetics of cells in culture, and the balance between growth and

2 Kdltirde hicrelerin buytime kinetigini ve bliyime ve Uriin olusumu arasindaki dengeyi tanimlayabilme product formation

3 Bilimsel literaturtin taranmasinda okuma ve biyoproses laboratuvari hakkinda bilginin yorumlanmasi Be able to read scientific literature searching and interpret the knowledge on bioprocess laboratory
yeteneginin kazanabilme techniques

4 Hedef metabolitin tretimi i¢in planlama yapabilme Be able to make planning for the production of target metabolite.

5 Hedef metabollt saflastinimasi iin stratejiler geligtirebilme ve dizayn yapabilme yetenegini Be able to gain an ability to design and develop strategies for the target metabolite purification
kazandirabilme

6 Hedef metabolitin tretimi ve saflastinimasi icin geleneksel teknikleri anlama ve uygulayabilme, Be able to understand and apply the conventional techniques for the production and purification of
kendini gelistirebilme target metabolite

7 Biyoproses teknolojilerini alaninda deneyim kazabilme To be able to gain understanding and experience of bioprocess technologies

8 Takim calisani olarak etkili isbirligi yapabilme Be able to collaborate effectively as a team worker

9 Biyoproses teknolojilerinde 6zel teknikleri gelistirebilme Be able to improve specific techniques on bioprocess technologies.

10 Uygulanan metotlarin avantaj ve dezavantajlarinin karsilastirarak yorumlama yeteneginin Be able to gain an ability to compare and interpret the advantages and disadvantages of the applied
kazanabilme methods

11 Uygun yéntem segme becerisini kazanabilme Be skilled in selection of appropriate method

12 Bilimsel verilerin karsilastirma, yorumlama ve degerlendirilebilmesi yetenegini kazanabilme Be able to gain an ability to evaluate, compare and interpret the scientific data

13 Son verilerin takibini yapabilme Be able to follow up recent data.

HAFTALIK DERS iGCERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Ticari 6neme sahip Urdnlerin Uretiminde kullanilan farkl tip
h . . o Laboratuar oryantasyonu
mikroorganizmlarin (bakteri, maya ve fungus) kiltivasyonu,
Cult|v_at|on of dlﬁergnt types of mm_roorg_amsms(bactena, ygast, fungi) Laboratory Orientation
used in the production of commercially important products;
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
inokulumun hazirlanmasi, kiiltiir ortaminin formiilasyonu ve Kdaltdr ortamlarinin hazirlanmasi
sterilizasyonu ve materyallerin sterilizasyonu
Formulation of simple and culture media and sterilization and Preparation of culture media and
preparation of inoculum sterilization of materials
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
Bateriden genomik DNA
Sus gelistirme yontemleri: Rekombinant DNA Teknolojisi izolasyonu ve pET21a plasmidinin
E. coli'den saflastiriimasi
Isolation of genomic DNA (gDNA)
Strain Development Strategies; Recombinant DNA Technology from bacteria and purification of
pET21a plasmid from E. coli
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
Kesikli kiltiirlerde rekombinant protein Gretiminin temel basamaklar  |GFP kodlayan gen fragmentinin
ve gen klonlama PCR ile amplifikasyonu
Amplification of gene fragment
Basic stages of recombinant protein production and gene cloning. encoding GFP (green flourescent
protein) by PCR
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

DNA'nin manipulasyonu

Saflagtinlan PCR urlni ve
plasmidin restriksiyon enzimleri ile
kesilmesi

Manipulation of Purified DNA

Cutting of PCR product and
plasmid by restriction enzymes
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
. . Ligasyon, kompetent hiicre
6 Ligasyon, kompetent hiicre hazirlama ve transformasyon hazirlama ve transformasyon
Ligation, preparation of competent cells and transformation Ligation, preparation .Of competent
cells and transformation
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
. I . N . .. . |Koloni PCR, Kesikli kiiltirlerde
7 Koloni PCR K_e3|_kI| kul@u_rlerde Rekombinant E. coli'de GFP uretimi Rekombinant E. coli'de GFP
ve GFP'nin kalitatif analizi L L - .
Uretimi ve GFP'nin kalitatif analizi
Colony PCR, Production of GFP by recombinant E. coli and Colony PC.R’ Productl_on of GFP
Qualitative analysis of GFP by recombinant E. coli and
Qualitative analysis of GFP
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Midterm-exam
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')rgt:cr:?]i\rllz Methods On Hazirlik / Preliminary
Technigues
9 Ticari 6neme sahip enzimlerin kesikli kultirlerde fermentatif tretimi Kaitdr ortamla.rmm h§3_2|rlanma5|
ve materyallerin sterilizasyonu
Production of commercially important enzymes by batch cultures Prepgrat_lon of cultur_e media and
sterilization of materials
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(qzerils)l'r;:giﬁz Methods On Hazirlik / Preliminary
Techniques
10 Derin kultirde Beyaz ¢lirlikgul fungus Trametes trogii'den lakkaz Optimum uretim sartlarinin
tretimi belirlenmesi: Karbon kaynaginin
etkisi
Laccase production by the white rot fungus, Trametes trogii, under Determl_natlon Of _opterlum
; o, production conditions: C- source
submerged fermentation conditions. offect
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgrils)rgsgig Methods On Hazirlik / Preliminary
Techniques
- T . Optimum uretim sartlarinin
11 Derin kiiltiirde Beyaz c¢irlkell fungus Trametes trogii'den lakkaz belirlenmesi: Azot kaynaginin

Uretimi

etkisi

Laccase production by the white rot fungus, Trametes trogii, under
submerged fermentation conditions.

Determination of optimum
production conditions: N- source
effect
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Kuru agirhiga gore biyokutlenin tahmini; substrat ve Grln analizi Karbpp ‘\‘/e"Azot kaynaginin
12 analizi, irin konsantrasyonun ve
lakkaz aktivitesinin tayini
N . Lo . Determination of [C source], [N
Estimation of biomass(dry weight); substrate and product analysis source] and [Biomass]
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Blyume ¢alismasi, calkalamali kiltirlerde substrat kullanim ve Uriin  [Lakkaz olusum kinetiklerinin
olusum Kinetikleri hesaplanmasi
Study of Growth, substrate utilisation and product formation kinetics |Determination of Laccase
in shake-flask cultures formation kinetics
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
Fermantasyon ortamlerindan
Fermantatif enzim Uretiminde alt-akim iglemleri ve dolgu yatak lakkaz enziminin §a_f_la§t|r|lma5| ve
reaktdriinde immobilize lakkaz enzimi ile farkli tekstile boyar Flolgu y.e}tak reaktorun(.:le. .
maddelerinin aiderimi immobilize lakkaz enzimi ile farkli
14 9 tekstile boyar maddelerinin
giderimi
Purification of laccase enzyme
. . from fermentation media and
Downstream processes for fermentative enzyme production and - S
: o . . : - Enzymatic decolorisation of
Enzymatic decolorisation of different textile dyes by immobilized . .
) different textile dyes by
laccase enzyme in packed-bed reactor . . .
immobilized laccase enzyme in
packed-bed reactor
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlizerils)rr;s&iﬁz Methods On Hazirlik / Preliminary
Techniques
15 Proje sunumu Proje sunumu
Project presentation Project presentation
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab ggiﬁmriﬁf:é?ﬂg Methods On Hazirlik / Preliminary
Technigues
16 Final sinavi
Final Exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities ] Percentage of
Number - A
Contribution (%)

Ara Sinav / Midterm Examination 1 90
Ev Odevi / Homework 1 10
Toplam / Total: 2 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40

Savi/ Katki Yuzdesi /

Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
Son | S | Gaan o

(Hours) (Hour)
Rapor Hazirlama / Report Preparation 4 10.00 40.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 3.00 3.00
Rapor Sunma / Report Presentation 4 5.00 20.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 3.00 3.00
Quiz / Quiz 14 0.50 7.00
Deney / Experiment 14 3.00 42.00
Takim/Grup Calismasi / Team/Group Work 14 3.00 42.00
Laboratuvar Ara Sinavi / Laboratory Midterm Examination 1 2.00 2.00
Laboratuvar Sinavi / Laboratory Examination 1 2.00 2.00
Okuma / Reading 14 1.00 14.00
Laboratuvar / Laboratory 14 3.00 42.00
Toplam / Total: 82 35.50 217.00

Dersin AKTS Kredisi = Toplam g Yiikii (Saat) / 30.00 (Saat/AKTS) = 217.00/30.00 = 7.23 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 217.00/ 30.00 = 7.23 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /

Program Ciktilari / Program Outcomes

Learning Outcomes 111112113 114|115 |1.16

1.1.7

1.1.8

1.1.9

1.1.10(1.1.11

1.1.12

1.1.13

1.1.14

1.1.15

1.Mikrobiyal hicre
kiltivasyonunda degiskenleri
yorumlayabilme / Be able to 5 4 3 3 5 1
describe microbial cell
cultivation.
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2.Kliltiirde hiicrelerin biylime
kinetigini ve blyime ve urin
olusumu arasindaki dengeyi
tanimlayabilme / Be able to
describe the growth kinetics of
cells in culture, and the
balance between growth and
product formation

3.Bilimsel literaturiin
taranmasinda okuma ve
biyoproses laboratuvari
hakkinda bilginin yorumlanmasi
yeteneginin kazanabilme / Be
able to read scientific literature
searching and interpret the
knowledge on bioprocess
laboratory techniques

4.Hedef metabolitin tretimi igin
planlama yapabilme / Be able
to make planning for the
production of target metabolite.

5.Hedef metabolit
saflastinimasi igin stratejiler
gelistirebilme ve dizayn
yapabilme yetenegini
kazandirabilme / Be able to
gain an ability to design and
develop strategies for the
target metabolite purification

6.Hedef metabolitin liretimi ve
saflastinimasi igin geleneksel
teknikleri anlama ve
uygulayabilme, kendini
gelistirebilme / Be able to
understand and apply the
conventional techniques for the
production and purification of
target metabolite

7.Biyoproses teknolojilerini
alaninda deneyim kazabilme /
To be able to gain
understanding and experience
of bioprocess technologies

8.Takim galisani olarak etkili
isbirligi yapabilme / Be able to
collaborate effectively as a
team worker
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9.Biyoproses teknolojilerinde
ozel teknikleri gelistirebilme /
Be able to improve specific
techniques on bioprocess
technologies.

10.Uygulanan metotlarin
avantaj ve dezavantajlarinin
karsilagtirarak yorumlama
yeteneginin kazanabilme / Be
able to gain an ability to
compare and interpret the
advantages and disadvantages
of the applied methods

11.Uygun yontem se¢cme
becerisini kazanabilme / Be
skilled in selection of
appropriate method

12.Bilimsel verilerin
karsilastirma, yorumlama ve
degerlendirilebilmesi
yetenegini kazanabilme / Be
able to gain an ability to
evaluate, compare and
interpret the scientific data

13.Son verilerin takibini
yapabilme / Be able to follow
up recent data.

Katki Dlzeyi/ Contribution Level

: 1-Cok Dustik / Very low, 2-Dustik / Low, 3-Orta / Moderate, 4-Yiiksek / High, 5-Cok Yiiksek / Very high
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