2023 - 2024 / EGEN310 - Sistem Biyolojisi / Sistem Biyolojisi

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Sistem Biyolojisi / Sistem Biyolojisi

Ders Kodu / Course Code

EGEN310

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

Dersin amaci bitki gelisim biyolojisi ve farklilagsmayi etkileyen i¢ ve dis faktorlerin

anlasiimasidir.

The aim of the course is to understand plant development biology and internal and
external factors affecting differentiation.

igerigi / Content

Gelisim biyolojisinin tanimi, gametogenesis ve fertilizasyon, gelisimin safhalari, béliinme,
morfogenez, farkllasma mekanizmalari, farklilagsmada genetik faktdrlerin ve sitoplazmanin
rolu, farklilagma sirasinda genleri etkileyen hiicre digi faktorler, embriyonun beslenmesi,

organ olusumu sirasinda huicreler arasi etkilesimler konulari islenecektir.

The definition of developmental biology, gametogenesis and fertilization, stages of
development, division, morphogenesis, differentiation mechanisms, the role of genetic
factors and cytoplasm in differentiation, extracellular factors affecting genes during
differentiation, nutrition of the embryo, interactions between cells during organ
formation will be covered.

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 farklilasma sirasinda genleri etkileyen hiicre disi faktdrler hakkinda bilgi sahibi olacaktirlar.

Students will learn about extracellular factors affecting genes during differentiation.
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HAFTALIK DERS iCERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Sistem biyolojisinin temelleri : Temel kavramlar- DNA (kromozom,
gen, gen yaziimi kavramlari), protein sentezi ve katlanmasi olaylari
Fundamentals of systems biology: Basic concepts- DNA
(chromosome, gene, gene software concepts), protein synthesis and
folding events
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Hucredeki yolizlerine genel bakis : Metabolik tepkime aglar, Sinyal
ileti aglan, Gen-kontrol aglar
Overview of their pathways in the cell: Metabolic reaction networks,
Signaling networks, Gene-control networks
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Hicresel agyapilar ve Cizge Kurami
Cellular networks and Graph Theory
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
Genom bilimlerindeki deneysel teknikler : Transkriptom verilerini
4 olgmede kullanilan DNA gipleri, Proteom, Interaktom, Metabolom, ve
Flaksom verilerini deneysel 6lgme ydntemleri
Experimental techniques in genomic sciences: DNA chips used to
measure transcriptome data, Experimental methods of measuring
Proteome, Interactome, Metabolome, and Flaksome data
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

MATLAB'da programlama ve istatistik hesaplamalari: biyolojik
verilerin analizine uygulamalari

Programming and statistical calculations in MATLAB: applications to
the analysis of biological data
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 istatistiksel anlam testleri: Parametrik ve parametrik-olmayan anlam
testleri (t-test, u-test, ANOVA)
Statistical significance tests: Parametric and non-parametric
significance tests (t-test, u-test, ANOVA)
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
7 istatistiksel anlam testleri: Gene Expression Omnibus (GEO)
veritabaninin MATLAB ile kullanimi, Gen Ontolojisi (GO) Analizi
Statistical significance tests: Use of Gene Expression Omnibus
(GEO) database with MATLAB, Gene Ontology (GO) Analysis
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Mlidterm
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Benzerlik testleri: Parametrik ve parametrik-olmayan benzerlik
testleri, Kimeleme yontemleri
Similarity tests: Parametric and non-parametric similarity tests,
Clustering methods
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
10 Yonlendirmesiz boyut kiigiiltme teknikleri: Temel Bilesenler Analizi,
Bagimsiz Bilesenler Analizi
Non-directed size reduction techniques: Principal Components
Analysis, Independent Components Analysis
. . gretim Yont N -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Yoénlendirmeli boyut kugultme teknikleri: Fisher Discriminant Analizi,

Destek Vektér Makineleri

Guided size reduction techniques: Fisher Discriminant Analysis,
Support Vector Machines
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Hicre metabolizmasi ve modelleme teknikleri: Metabolik akilarin
12 hesaplanmasinda Aki Dengesi Analizi (FBA) yontemi, Optimizasyon
ve Dogrusal Programlamanin Temelleri
Cell metabolism and modeling techniques: Flux Balance Analysis
(FBA) method for calculation of metabolic fluxes, Fundamentals of
Optimization and Linear Programming
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
Hicre metabolizmasi ve modelleme teknikleri: FBA, Akl Degiskenligi
13 Analizi (FVA), Genom 6lgekli metabolik modeller, Karesel
programlama (Metabolik Ayarlamanin Minimumu Analizi, MOMA)
Cell metabolism and modeling techniques: FBA, Analysis of Flux
Variability (FVA), Genome-scale metabolic models, Quadratic
programming (Minimum of Metabolic Adjustment Analysis, MOMA)
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Sistem Biyolojisinin hiicre metabolismasina uygulama 6rnekleri ve
hicre sinyal ileti mekanizmalarina uygulama 6rnekleri
Examples of applications of Systems Biology to cell metabolism and
applications to cell signal transduction mechanisms
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Final Dénemi ve Genel Degerlendirme

Final
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number - A
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)
Final Sinavi / Final Examination 1 3.00 3.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 30.00 30.00
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
Bireysel Calisma / Self Study 1 20.00 20.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Toplam / Total: 19 89.00 128.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 128.00/25.00 = 5.12 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 128.00 / 25.00 = 5.12 ~

6/7




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 farklilasma
sirasinda genleri etkileyen
hiicre disi faktorler hakkinda
bilgi sahibi olacaktirlar. / 5 5 5 5 5 5 4 4 4 3 1
Students will learn about
extracellular factors affecting
genes during differentiation.

Katki Dizeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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