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Vsebina:

Content (Syllabus outline):

Uvodno predavanje (Zakaj proucujemo
rastline, zgodovina in temelji mikroskopije)

Vpliv okoljskih dejavnikov na rastlinsko celico,
celicne tipe in celicne kompartimente

Spremembe v strukturi celi¢nih organelov,
spremembe v permeabilnosti membran,
spremembe v vsebnosti snovi, aktivnosti
encimov, celi¢na smrt.

Introduction (Why study plants, history and the
basic principles of microscopy)

The environmental impacts on plant cell, cell
types and cell compartments

substructural changes of cell organelles,
changes in membrane permeability, alterations
in chemical compounds, enzyme activity and
metabolism, cell death.




Celi¢na stena:

Kemijska zgradba, rast v dolZino in vloga
citoskeletnih elementov, plazmodezme-
zgradba in funkcija v patosistemih, obramba
pred patogeni in Skodljivci

Vakuola:

Zgradba, funkcija, biogeneza, transport skozi
tonoplast (membranski proteini, glutationska
¢rpalka), vakuola kot zalozni in liti¢ni
kompartiment, strukturna vloga, turgorska
gibanja, vektorska sinteza sladkorjev, vpliv
nizkih temperatur (»low temperature
sweetening«), solni stres, tezke kovine in
privzem v vakuolo, vakuola v obrambi pred
patogeni in Skodljivci (sekundarni metaboliti,
hitinaza, mehanizmi preprecevanja
avtotoksicitete)

Plastidi:

Zgradba, tipi plastidov, biogeneza, evolucija
plastidov, plastidno dedovanje, import
proteinov, signalna transdukcija, vpliv biotskih
in abiotskih dejavnikov na ultrastrukturo
plastidov (susni stres, abscizinska kislina-
princip ionske kletke, radiacijski stres, biotski
stres).

Mitohondriji:

Zgradba, evolucija mitohondrijev,
mitohondrijsko dedovanje, vpliv biotskih in
abiotskih dejavnikov na ultrastrukturo
mitohondrijev (vrocinski stres in hsp-proteini,
radiacijski stres, susni stres, hipoxia)

Sinteza in vloga antioksidantov v celi¢nih
organelih in odpravljanje reaktivnih kisikovih
vrst(askorbatno-glutationska veriga, ksantofilni
cikel, tokoferoli)

Programirana celi¢na smrt pri rastlinah
(kategorije celi¢ne smrti v rastlinah)

Povzetek stresnih dejavnikov na nivoju celice
(susni stres, radiacijski stres, vpliv visokih in
nizkih temperatur, solni stres, hipoksija-
anoksija, zracni polutanti, biotski stres)

Cell wall:

Chemical structure and plant cell wall growth,
the significance of cytoskeleton,
plasmodesmata-structure and function in
different patosystems, the significance of cell
wall in defense against pathogens and pests

Vacuole:

Structure and function, biogenesis, transport
through tonoplast (membrane proteins,
glutathione pump), vacuole as a storage and
lytic organelle, structural function, turgor
movements, tonoplast sugar transport and
vector synthesis, low temperature sweetening,
salt stress, heavy metals detoxification,
significance of vacuole in defense against
pathogens and pests (secondary metabolites,
hitinase, mechanisms of avoiding autotoxicity)

Plastids:

Structure, different types of plastids,
biogenesis, evolution, plastid inheritance,
protein import, signal transduction, the impact
of biotic and abiotic factors on plastid
ultrastructure (drought stress, abscisic acid-
principle of ion cage, radiation stress, biotic
stress)

Mitochondria:

Structure, evolution, mitochondrial inheritance,
the impact of biotic and abiotic factors on
mitochondria ultrastructure (heat shock
proteins, radiation stress, drought stress,
hipoxia)

The antioxidant synthesis and their
significance in cell organelles, reactive oxigen
removal (ascorbate-glutathione cycle,
xanthophyll cycle, tocopherols)

Programmed cell death in plants (many ways
to exit, cell death categories in plants)

Summary: abiotic and biotic stress factors at the
cellular level (drought stress, radiation stress,
high — low temperature stress, salt stress,
hipoxia-anoxia, air pollutants, biotic stress)




Laboratorijske vaje in mikroskopija Laboratory work and microscopy

doloc¢anje simptomov na nivoju celi¢nih symptom characterization of altered life
organelov, celic in organov na podlagi TEM functions within cell organelles (TEM
mikrografij, micrographs)

dolocanje in lokaliziranje akumuliranih determination and localization of accumulated
strupenih snovi v celicah, toxic compounds in cells,

standardizirani testi ugotavljanja standardized genotoxicology tests (Allium-Test,
genotoksi¢nosti (Allium-test, Tradescantia- Tradescantia-Test).

test).

specimen preparation and fixation protocols

priprava vzorcev in fiksiranje preparatov, isolation of protoplasts

izolacija protoplastov staining methods in light microscopy,

tehnike barvanja preparatov v svetlobni fluorescent dyes, immunohistochemical and
mikroskopiji, fluorescencna barvila, immunocytochemical methods, histochemical
imunohistokemijske in imunocitokemijske localization of glutathione

metode, histokemicna lokalizacija glutationa

Temeljni literatura in viri / Readings:

ALBERTS B., JOHNSON A., LEwIS J., RAFF M., ROBERTS K., WALTER P., 2002. Molecular Biology of the Cell.
3th, edition, Garland Science, Taylor & Francis Group, New York.

Pollard T.D., Earnshaw W.C. 2008. Cell biology, Second edition, Saunders Elsevier, Philadelphia.
KLEINIG H., SITTE P., 1999. Zellbiologie. 4. Aufl., Gustav Fischer Verlag, Stuttgart.

Znanstvene revije:

The Plant Cell

Protoplasma

Plant Cell and Environment
Plant and Cell Physiology
Journal of Plant Biotechnology
Trends in Plant Science

Cilji in kompetence: Objectives and competences:

1. Predstavitev zgradbe rastlinske celice, 1. Introduction to the structure, chemical
kemicne sestave in mehanizmi transporta composition and transport mechanisms
snovi v celici.

2. Overview of the impacts of environmental
2. Pregled vpliva okoljskih dejavnikov na factors on cell types and cell compartments.

celicne tipe in celicne kompartimente. 3. Insights about the mechanisms of signal

3. Ponazoritev mehanizmov sprejemanja perception and mechanisms of inter- and
draZljajev ter mehanizmov medceli¢nega in intracellular sensing.




celiénega sporocanja.

4. Predstavitev nekaterih prilagoditev
rastlinske celice na stresne dejavnike in
predstavitev mehanizmov detoksifikacije.

5. Uporaba metod celi¢ne biologije na
podrocju okoljskega monitoringa in
ekotoksikologije.

4. Presentation of some adaptations to stress
factors at the cellular level and mechanisms of
detoxification.

5. Application of methods in environmental
monitoring and ecotoxicology.

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

1. Razumevanje in prepoznavanje celi¢nih
sprememb zaradi vpliva stresnih dejavnikov.

2. Osvojitev principov mikroskopije in osnovnih
metod v rastlinski celi¢ni biologiji.

3. Poznavanje pomena celi¢ne biologije v
okoljskem monitoringu in ekotoksikologiji.

Prenesljive/kljuéne spretnosti in drugi
atributi:

1. Prepoznavanje vpliva okoljskih dejavnikov na
strukturo in delovanje celic.

2. Sposobnost uporabe citoloskih metod v
okoljskem monitoringu in ekotoksikologiji.

Knowledge and understanding:

1. Understanding and recognition of alterations
within cells affected by stress factors.

2. Capturing principles of microscopy and basic
methods in plant cell biology.

3. Throughout knowledge about the significance
of cell biology in environmental monitoring and
ecotoxicology.

Transferable/Key Skills and other attributes:

1. Identification of the impacts of
environmental factors on the plant cell
structure and function.

2. Ability for using cytological methods in
ecological monitoring and ecotoxicology.

Metode poucevanja in ucenja:

Learning and teaching methods:

e predavanja z aplikativnimi primeri principov
in metod celi¢ne biologije ob uporabi
razlicnih AV sredstev,

e eksperimentalne vaje,

priprava laboratorijskega porocila

e lectures with special attention to principles
and methods in cell biology by using
audiovisual equipment,

e experimental work,

laboratory report

Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:
pisni izpit 70 written examination
porocilo laboratorijskih vaj 30 laboratory report
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