2025 - 2026 / BKM1425 - PLANT BIOCHEMISTRY / PLANT BIOCHEMISTRY

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

PLANT BIOCHEMISTRY / PLANT BIOCHEMISTRY

Ders Kodu / Course Code

BKM1425

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 2.00
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 4

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Bitkilerde gerceklesen énemli biyolojik metabolik proseslerin kimyasal temeli ve
biyokimyasal mantiginin verilmesi amaglandi.

To acquire a good working knowledge of the chemistry of important biological
processes in plants.

igerigi / Content

Bitki biyokimyasina girig, bitkilerin kimyasal bilesenleri, sentezleri ve anahtar metabolik
proseslere katiimlari ve sentezlerinin regiilasyonu, bitki biytime ve geligiminin
biyokimyasi, sinyal iletimi, bitki hormonlari, fotosentez, Kalvin ¢evrimi, solunum, azot ve
nitrat metabolizmasi, silfat asimilasyonu, fotoasimilatlarin transportu, depo ve yapisal
karbohidratlarin sentezi ve mobilizasyonu, lipid biyosentezi ve gliserolipidler, sekonder
metabolitler, sekonder metabolitlerin sentezi ve fonksiyonlari

Introduction to plant biochemistry, the chemical constituents of plants, their synthesis
and contributions to key metabolic processes and regulation of their synthesis,
biochemistry of plant development and growth, signal transduction, plant hormones,
photosynthesis, Calvin cycle, respiration, nitrogen and nitrate metabolism, sulfate
assimilation, transport of photoassimilates, synthesis and mobilization of storage and
structural carbohydrates, lipid biosynthesis and glycerolipids, general secondary
metabolites, synthesis and functions

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

B. Buchanan, W. Gruissem, R. Jones, Biochemistry and Molecular Biology of Plants,
ASPP 2000

H.W. Heldt, Plant Biochemistry, Academic Press(3rd edition) 2004

P.J. Lea, R.C. Leegood, Plant Biochemistry and Molecular Biology, Wiley(2nd edition)
1999

J.A. Bryant, Plant Carbohydrate Biochemistry, BIOS Sci. Publ. 1999

Buchanan, W. Gruissem, R. Jones, Biochemistry and Molecular Biology of Plants,
ASPP 2000

H.W. Heldt, Plant Biochemistry, Academic Press(3rd edition) 2004

P.J. Lea, R.C. Leegood, Plant Biochemistry and Molecular Biology, Wiley(2nd edition)
1999

J.A. Bryant, Plant Carbohydrate Biochemistry, BIOS Sci. Publ. 1999

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof. Dr. Secil ONAL




OGRENME GIKTILARI / LEARNING OUTCOMES

Bitkilerde su alimi ve transportunda gérev yapan fizyolojik mekanizmalari ve besin taginimini
aciklayabilme

Demonstrate the physiological mechanisms involved in the uptake and transport of water and the
translocation of food by plants

Tamamlayici metabolik yollar arasindaki iligkiyi kavrayabilme

Understand the relationship of complementary metabolic pathways

Bitkilerde karbon metabolizmasina etki eden gevresel faktdrleri kavrayabilme

Knowledge on the environmental influences upon carbon metabolism in plants

Bitki dogal Uriinlerini ve savunma mekanizmasindaki rollerini tanimlayabilme

Gain an ability to describe the plant natural products and their roles in defence mechanism

Hiicresel diizeyden baslayarak bitkilerde dokular, doku sistemleri ve organlarin organizasyonunu
kavrayabilme

Understanding the organization of plants from the level of cells through tisuues, tissue systems and
organs

Bitki blyumesi ve gelisimini tanimlayabilme

Describe the plant growth and development

Bitkilerde buiylime regulatorlerinin (hormonlar) major etkileri ve fizyolojik mekanizmalarini
tanimlayabilme ve karsilastirabilme

Describe and compare the major effects and physiological mechanisms of growth regulators
(hormones) in plants

Bitki biyokimyasi ile ilgili 6zellesmis deneysel ¢calismalan planlayabilme ve gerceklestirebilme

Utilize the knowledge obtained to initiate and plan experimental work within plant biochemistry related
to speciality studies

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

Ozellesmis bitki hiicresi organellerinin yapisi ve organellere
biyokimyasal bakis; hlicre, primer ve segonder hiicre duvarlari,
1 plazmodezmata, vakuoller, meristamik hlcreler ve karakteristik
ozellikleri

Structure and biochemical aspects of specialized plant cell
organelles; cell plate, primary and secondary cell walls,
plasmodesmata, vacuoles, meristamic cells and their characteristics

gretim Yo "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;ll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary

Technigues

Bitkilerde su orani; suyun rolu, adsorpsiyon ve absorbsiyon, su iletimi
2 ve terleme, su dengesi ve stres, bitkinin biyotik ve abiyotik strese
cevabi

Water relations of plants; role of water, absorption and adsorption,
conduction and transpiration, water balance and stress, plant
responces to biotic and abiotic stress

Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁﬂ&gﬁgﬁ&iﬁz Methods On Hazirlik / Preliminary

Techniques

Mineral metabolizmasi; esansiyel mineraller, inorganik ve organik
3 maddelerin absorbsiyonu ve taginiminda gesitli minerallerin rolu

Mineral metabolism; essential minerals and role of different minerals
absorption and translocation of inorganic and organic substances

gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary

Technigues

Fotosentez; tarihsel gelisimi, fotosentezde gérev yapan organellerin
4 yapisi, kloroplastlarda elektron transferi ve mitokondriyal elektron
transport zincirinden farki

Photosynthesis; historical summary, structure of organelles involved
in photosynthesis of plants, electron transfer in chloroplast and its
difference from mitochondrial ETC

Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁ;;{g:ﬁgtsgig Methods On Hazirlik / Preliminary

Techniques

Fotosistemler; 1sik reseptdrleri ve 1sik toplayici kompleksler,
fotosistemler arasinda eneriji transferi, ferrodoksin, plastosiyanin,
plastokinon ve karatenoidler

Photosystems; light receptors and light harvesting complexes, energy
transfer between photosystems, ferrodoxin, plastocyanin,
plastoquinone, caretenoids
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Tilakoid elektron transport zinciri ve fotofosforilasyon, CO2’in
6 indirgenmesi, C3, C4 ve CAM metabolizmasi, i1sik ve karanlk
reaksiyonlari, fotorespirasyon
Thylakoid electron transport chain and photophosphorylation,
reduction of CO2. C3, C4 and CAM metabolism, light and dark
reactions, photorespiration
gretim Yont "
Teorik Dersler / Theoretical Uygulama Lab -?giﬁ"'(?qeri;-)rr;:&i\éz Methods On Hazirlik / Preliminary
Technigues
Sekonder bitki metabolizmasinin 6zellikleri, fenolik asit, tannin, lignin,
flavonoid pigmentler, ylizey vakslan, kiitin ve suberin olusumu ve
7 fonksiyonlari, bitki koruyucu vakslar ve terpenler
Special features of secondary plant metabolism, formation and
functions of phenolic acids, tannins, lignins, flavonoid pigments,
surface waxes, cutin and suberin, plant protective waxes and
terpenes
. . Ogretim Yont .. .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgrils)l'gsgi\rgz Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Mid-term Exam
. . Ogretim Yontem ve = _
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
Bitkilerde sinyal iletimi; bitki savunmasinda sinyal molekiilleri, sinyal
9 iletimi
Signalling in plants, signal molecules in defence system in plants,
signal transduction
. . Ogretim Yoéntem ve . .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Bitki hormonlan; blytmeyi regiile eden maddeler ve etki
mekanizmalari, auksin, giberelin, sitokinin, etilen, absisik asit,
10 brassinosteroid ve jasmonatlarin kimyasi, fizyolojisi, sentezi,

transportu ve regilatér prosesleri

Plant hormones; growth regulating substances, and their mode of
action, chemistry, physiology, biosynthesis, transport and regulatory
processes and mechanism of auxins, gibberellins, cytokinins,
ethylene, abscisic acid, brassinosteroids and jasmonates
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Azot metabolizmasi; nitrat alinimi, nitrat asimilasyonu, nitrat rediiktaz
ve nitrit rediiktazin yapisi ve fonksiyonlari, nitrat asimilasyonunun
1 regulasyonu, biyolojik azot fiksasyonu ve azot fiske edici
organizmalar, nitrogenaz kompleksinin yapisi ve fonksiyonu
Nitrogen metabolism; nitrate uptake, nitrate assimilation, structure
and function of nitrate reductase and nitrite reductase, regulation of
nitrate assimilation, biological nitrogen fixation, nitrogen fixing
organisms, structure and function of nitrogenase complex
. . Ogretim Yoéntem ve x -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Siilfat metabolizmasi; sulfat alinimi, silfat asimilasyonu, siilfit
12 redlktazin yapisi ve fonksiyonu
Sulfate metabolism; sulfate uptake and assimilation into cysteine,
structure and function of sulfite reductase
. . Ogretim Yoéntem ve - -
Teorik Dersler / Theoretical Uygulama Lab Tegknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Fotoasimilatlarin transportu, floemlerden transport, sink dokulari,
13 glikolitik yol
Transport of photoassimilates to various sites, transport across
phloem, sink tissues, glycolysis pathway
. . Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Lipid metabolizmasi; membran bileseni ve karbon deposu olarak
14 gliserolipidler, depo maddesi olarak triagilgliseroller, tohum
cimlenmesi ve karbohidrat sentezi
Lipid metabolism; glycerolipids as membrane constituents and
function as carbon stores, triacylglycerols as storage substances,
seed germination and carbohydrate synthesis
. . Ogretim Yoéntem ve = _
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
15 Lipid metabolizmasi; tohum gimlenmesi ve karbohidrat sentezi

Project presentation
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

16 Final sinavi

Final Exam

DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Y1l igi Etkinlikleri / Term (or Year) Learning Activities S Percentage of
Number o 2
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 Nun¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basari Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:

6/8




IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total

S e et eEes Number | Duration Work Load

(Hours) (Hour)
Final Sinavi / Final Examination 1 2.00 2.00
Ara Sinav / Midterm Examination 1 2.00 2.00
Derse Katilim / Attending Lectures 14 2.00 28.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 24.00 24.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 24.00 24.00
Okuma / Reading 1 10.00 10.00
Toplam / Total: 19 64.00 90.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 90.00/30.00 = 3.00 ~ 3.00 / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 90.00 / 30.00 = 3.00 ~ 3.00

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /

Program Ciktilar / Program Outcomes

Learning Outcomes

1.1.2

1.1.3

114

1.1.5

1.1.6

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.Bitkilerde su alimi ve
transportunda gorev yapan
fizyolojik mekanizmalar ve
besin taginimini aciklayabilme /
Demonstrate the physiological
mechanisms involved in the
uptake and transport of water
and the translocation of food by
plants

2.Tamamlayici metabolik yollar
arasindaki iligkiyi

kavrayabilme / Understand the
relationship of complementary

metabolic pathways

3.Bitkilerde karbon
metabolizmasina etki eden
cevresel faktorleri
kavrayabilme / Knowledge on
the environmental influences
upon carbon metabolism in
plants
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4 Bitki dogal Uriinlerini ve
savunma mekanizmasindaki
rollerini tanimlayabilme / Gain
an ability to describe the plant
natural products and their roles
in defence mechanism

5. Hicresel diizeyden
baslayarak bitkilerde dokular,
doku sistemleri ve organlarin
organizasyonunu
kavrayabilme / Understanding 5 4
the organization of plants from
the level of cells through
tisuues, tissue systems and
organs

6.Bitki blyimesi ve gelisimini
tanimlayabilme / Describe the 5 4 3
plant growth and development

7.Bitkilerde buyime
regulatorlerinin (hormonlar)
major etkileri ve fizyolojik
mekanizmalarini
tanimlayabilme ve
karsilastirabilme / Describe and
compare the major effects and
physiological mechanisms of
growth regulators(hormones) in
plants

8.Bitki biyokimyasi ile ilgili
ozellesmis deneysel calismalar
planlayabilme ve
gerceklestirebilme / Utilize the
knowledge obtained to initiate
and plan experimental work
within plant biochemistry
related to speciality studies

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