Doctoral School: Doctoral School of Biology

Doctoral program: Experimental Plant Biology

Course code in Neptun: BIO/04/05

Course title: Writing scientific papers in English

Professor responsible for the course (Neptun code): Dr. Béla B6ddi (HMDKRG)
Other professors/instructors involved: None

Course type (lecture/practical): lecture

Credits and hours/week: 4 credits, 2 hours/week

Aim of the course
The aim of the course is to give practical knowledge for preparing the manuscripts of scientific
publications and to discuss moral aspects of scientific publication. Since the students have different
research subjects, we compare the author’s instructions of their important journals.

Major topics
Planning: deciding the subject of the paper (question of originality); choosing the target journal
(topics and impact factor); deciding the form of the paper (types of scientific papers).
Writing the paper: collecting material (how to use laboratory notes); writing the first draft;
obtaining instructions for the authors; designing tables, figures and other illustrations, copyright
guestions; how to write the chapters of a paper: Abstract, Introduction, Material and methods,
Results, Discussion (their structures, specialties, grammar, expressions to avoid); Reference list,
Acknowledgement (contribution, technical assistance, financial support); deciding the final title,
the running title, the keywords, and the authorship (questions of the authors’ order).
Submitting (uploading) the manuscript, examples for covering letters;
How to answer the remarks of referees; correcting the proofs
Open access —advantages and dangers — moral questions, plagiarism, ghost authors, human and
animal rights, GMO-questions

Requirements
Oral exam
(The students regularly get homework during the term, and the quality of these works and the

activity of students are considered in the mark.)

Literature

— Michael Jay Katz: From Research to Manuscript. A Guide to Scientific Writing. Second edition,
Springer 2009, ISBN: 978-1-4020-9466-8, e-ISBN: 978-14020-9467-5

— Rowena Murray: Writing for Academic Journals. Open University Press, 2005 ISBN: 0 33521392 8

— http://www.sfedit.net/newsletters.htm

— The students get the handout of each lesson.



about:blank

Doctoral School: Doctoral School of Biology

Doctoral program: Experimental Plant Biology

Course code in Neptun: BIO/4/07

Course title: Plant Metabolism

Professor responsible for the course (Neptun code): Dr. Adam Solti (JZBTWR)

Other professors/instructors involved: -

Course type (lecture/practical): lecture

Credits and hours/week: 4 credits, 2 hours/week

Aim of the course

As autotrophic organisms, plants are able to synthetize all their metabolites from inorganic

constituents. The course focuses on the metabolic pathways, sites of biosynthetic activities and the

transport processes of the metabolites and provides an in-depth understanding of the connection

of metabolic activities and the physiological and developmental status of plants. Special emphasis

is given to the environmental and biotic interaction factors that impact the alterations of the

metabolism and trigger the biosynthesis of special plant metabolites.

Major topics:
1. Carbon assimilation: the operation and the regulation of Rubisco and other CBB cycle enzymes
2. Carbohydrate metabolism, lipid biosynthesis and OPP cycle in plastids
3. Anabolic carbohydrate metabolism in photosynthetically active cell and the translocation of
carbohydrate towards phloem transport
4. Operation and regulation of photorespiration and C4 photosynthetic pathways
5. Haliwell-Asada cycle and redox regulation of the metabolic pathways in the chloroplasts
6. Assimilation of sulfate and nitrate
7. Biosynthesis of amino acids
8. Porphyrin biosynthesis: hemes and chlorophylls
9. Catabolic activities in plant cells: TCA cycle in the mitochondria
10. Impact of nitrosative and oxidative stresses on the plant metabolism
11. Metabolism of plant-bacteria and plant-fungi symbioses
12. Metabolites that plants release to the environment
13. The role and importance of special plant metabolites in biotic and abiotic interactions
14. Classes, biosynthesis and function of special plant metabolites: phenolics, polyketides
15. Classes, biosynthesis and function of special plant metabolites: terpenes, alkaloids

Requirements
Oral exam



Literature

— Fodor F (ed.) A novényi anyagcsere élettana. 2013; Budapest: E6tvos Lorand Tudomanyegyetem,
e-book; https://ttk.elte.hu/dstore/document/844/book.pdf

— Heldt, H-W (ed.) Plant Biochemistry. 2005; Third edition, Elsevier Academic Press, San Diego, CA,
USA, ISBN: 0-12-088391-033. Chapters 6-18.

— Ramawat KG, Mérillon J-M (eds.) Natural products: Phytochemistry, botany and metabolism of
alkaloids, phenolics and terpenes. 2013; Springer-Verlag Berlin Heidelberg, Germany, ISBN: 978-
3-642-22143-9



Doktori Iskola: Biolégia Doktori Iskola

Doktori Program: Kisérletes N6vénybioldgia

Tantargy kdédja: BIO/04/07

Tantargy cime: NOovényi anyagcsere-élettan

Tantargy cime angolul: Plant Metabolism

Tantargy oktatdja és Neptun kédja: Dr. Solti Adam (JZBTWR)

Kreditérték és heti éraszam: 4 kredit, 2 6ra / hét, el6adas

Az oktatas célja
Autotrof szervezetekként a novények képesek a szervezetlik Osszes anyagcseretermékének

szervetlen monomerekbdl torténd szintézisére. A kurzus attekinti az anyagcsere-utvonalakat, a
bioszintetikus funkcidk sejtekbeni és szovetekbeni lokalizacidjat, illetve az anyagcsereterkékek
szallitdsat, valamint attekintést nydjt az anyagcsere-funkcidk, valamint a novények élettani és
fejlédési allapotai kozotti kapcsolatokrol. A kurzus kiilonds hangsulyt helyez a kornyezeti és
biotikus interakciok szerepére a metabolizmus alakitasara, valamint egyes anyagcseretermékek
bioszintézisére.

Tantargy tartalma

1. Szén-asszimildcié: a Rubisco és mas CBB-ciklus enzimek mikddése és szabalyozasuk
Szénhidrat-metabolizmus, lipid-bioszintézés és OPP-ciklus a plasztiszokban
Szénhidrat-anyagcsere és transzport fotoszintetikusan aktiv sejtekben

A C4 fotoszintézis és a fotorespiracio

Haliwell-Asada-ciklus és az anyagsere redox-szabalyozdsa kloroplasztiszokban
Szulfat- és nitrat-asszimilacid

Az aminosavak bioszintézise

Porfirin-bioszintézis: hemek és klorofillok
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Lebonté folyamatok a novényi sejtekben: TCA-ciklus a mitokondriumokban
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. A nitrozativ és oxidativ stresszek hatdsa az anyagcserére

[y
=

. Novény-baktérium és névény-gomba szimbidzisok metabolizmusa
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. A novények altal a kornyezetbe kibocsatott anyagok
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. A novényi specialis anyagcseretermékek szerepe biotikus és abiotikus interakcidkban
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. Specidlis anyagcseretermékek, bioszintézisiik és funkcidik: fenoloidok és poliketidek
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. Specidlis anyagcseretermékek, bioszintézisiik és funkcioik: terpenoidok, alkaloidok

Szamonkérési és értékelési rendszere

Szdbeli vizsga



Irodalom

— Fodor F (ed.) A novényi anyagcsere élettana. 2013; Budapest: E6tvos Lorand Tudomanyegyetem,
e-book; https://ttk.elte.hu/dstore/document/844/book.pdf

— Heldt, H-W (ed.) Plant Biochemistry. 2005; Third edition, Elsevier Academic Press, San Diego, CA,
USA, ISBN: 0-12-088391-033. Chapters 6-18.

— Ramawat KG, Mérillon J-M (eds.) Natural products: Phytochemistry, botany and metabolism of
alkaloids, phenolics and terpenes. 2013; Springer-Verlag Berlin Heidelberg, Germany, ISBN: 978-
3-642-22143-9



Doctoral School: Doctoral School of Biology

Doctoral program: Experimental Plant Biology

Course code in Neptun: BIO/04/08

Course title: Separation techniques

Professor responsible for the course (Neptun code): Dr. Adam Solti (JZBTWR)
Other professors/instructors involved: -

Course type (lecture/practical): practical

Credits and hours/week: 8 credits, 4 hours/week

Aim of the course

Plant tissues are plenty in metabolites that make the separation of cell constituents, among other
proteins complicated. The practical course focuses how macromolecules can be isolates and
purified from plant samples, how these components can be separated using gel electrophoresis
based techniques, how they can be detected after separation, and what techniques can be applied
in the specific detecting of any compound of interest. The course is aimed to build up skills to work
with plant specific samples.

Major topics
1. Background of the polyacrylamide and agarose gel electrophoresis of protein and nucleic acids
2. Preparation of solubilised plant proteins for polyacrylamide gel electrophoresis
3. Preparation of discontinous gradient polyacrylamide gels
4. Separation of plant proteins on discontinous polyacrylamide gel
5. Detection of proteins after separation by Coomassie-based dyes and silver staining
6. Horizontal protein transfer from polyacrylamide gel to nitrocellulose membrane
7. Western blotting (immunoblotting) and specific antibodies in plant science
8. 2D separation of membrane proteins: isolation, non-ionic solubilisation
9. In-gelisoenzyme activity measurements of plant enzymes
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. Isoelectric focusing of plant proteins
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. Isolation of nucleic acids from plant samples
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. Separation of nucleic acids on polyacrylamide gels, detecting nucleic acids
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. Separation of nucleic acids in agarose gels
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. Evaluation of separation techniques: densitometry, retention, calibration

Requirements
lab notes and written exam at the end of the semester

Literature

— Tamas L. (ed.) Research Methods in Plant Biology. 2016; Supported by the Higher Education
Restructuring Fund allocated to ELTE by the Hungarian Government. Chapters 7-10; 13;
https://edit.elte.hu/xmlui/handle/10831/30208



Bioldgia Doktori Iskola

Doktori Program: Kisérletes N6vénybioldgia

Tantargy kdédja: BIO/04/08

Tantargy cime: Novényi anyagok elvalasztastechnikdja
Tantargy cime angolul: Separation techniques

Tantargy oktatdja és Neptun kddja: Dr. Solti Adam (JZBTWR)

Kreditérték és heti 6raszam: 8 kredit, 4 6ra/hét gyakorlat

Az oktatas célja
A novényi mintakban megtaldlhatd anyagok sok esetben megnehezitik a sejtalkoték, igy a
proteinek elvalasztasat és vizsgalhatdsagat. A gyakorlat a makromolekuldk izoldlasi technikai, a
makromolekuldk gélelektroforézis segitségével torténé elvdlaszdsa, az elvalasztas utdni
detektdlhatdsag, valamint a specifikus felismerés terileteire helyezi a hangsulyt. A kurzus célja,
hogy gyakorlati tudast épitsen fel a névény-specifikus mintdkkal valé munkaban.

Tantargy tartalma

1. A fehérjék, és nukleinsavak poliakrilamid, valamint agardz géleletroforézissel torténd
elvalasztasanak elméleti alapjai

A szolubilizalt fehérjék poliakrilamid gélelektroforézishez torténd el6készitése

Diszkontinuus gradiens poliakrilamid gélrendszerek elGallitasa

Novényi fehérjék elvalasztasa diskontinuus poliakrilamid gélrendszer segitségével
Fehérjedetekciéo Coomassie-, illetve ezlistfestés-alapu modszerekkel

Fehérjék horizontalis transzfere poliakrilamid gélrél nitrocelluléz membranra

Western blotting (immunoblotting) és specifikus antitestek a névénybioldgidban
Membranproteinek 2D elvalasztasa: izolalds, nem-ionos szolubilizalas
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NOvényi izoenzim-aktivitasok kimutatasa gélben torténd aktivitas-festéssel
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. Novényi fehérjék izoelektromos fokuszaldsa
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. Nukleinsavak izoladlasa névényi mintakbdl
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. Nukleinsavak elvédlasztasa és kimutatasa poliakrilamid alapu gélrendszerek segitségével
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. Nukleinsavak elvdlasztasa agardz géleken
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. Az elvalasztasi technikak értékelése: denzitometria, retencio, kalibracid

Szamonkérési és értékelési rendszere

laborjegyz6konyv és irdsbeli vizsga a szemeszter végén

Irodalom

— Tamas L. (ed.) Novényélettani vizsgalé mddszerek. Budapest: E6tvos Lorand Tudomanyegyetem,
2013. Chapters 8-11; 14-15; https://www.eltereader.hu/kiadvanyok/novenyelettani-vizsgalo-
modszerek/



Doctoral School: Biology Doctoral School

Doctoral Program: Experimental Plant Biology

Course code in Neptun: BIO/04/11

Course title: lon uptake and mineral nutrition of plants

Professor responsible for the course (Neptun code): Dr. Ferenc Fodor (A4PBC5)
Other professors/instructors involved: -

Course type (lecture/practical): lecture

Credits and hours/week: 4 credits, 2 hours/week

Aim of the course

The aim of the lecture is to review the general and special aspects of the mechanism of plant ion
transport processes.

Course content
General introduction to regulation of the uptake of nutrients and water.
The apoplast and its role in plant nutrition.
Soil composition, soil organic matter horizon, effect of microorganisms. Humus materials, soil
amendments as a source for mineral nutrition. Soil analysis, ecotoxicology.
Special strategies for nutrition. Salt stress, salt tolerance.
Iron uptake mechanisms, iron deficiency and its correction. Iron plaque.
Uptake of heavy metals, hyperaccumulation, phytoremediation.
Nanomaterials in mineral nutrition.

Requirements
Oral exam

Literature

— Marschner, P. Marschner’s Mineral Nutrition of Higher Plants. Elsevier. 2012.

— Sattelmacher B. (2001) Tansley review no. 22: The apoplast and its significance for plant mineral
nutrition. New Phytologist 149: 167-192.

— lecture slides



Doktori Iskola: Biolégia Doktori iskola

Képzési Program: Kisérletes Novénybioldgia

Tantargy kédja: BIO/04/11

Tantargy cime: A névények ionfelvétele és dsvanyos taplalkozasa
Tantargy cime angolul: lon uptake and mineral nutrition of plants
Tantargy oktatdja és Neptun kddja: Dr. Fodor Ferenc (A4PBC5)

Kreditérték és heti éraszam: 4 kredit, 2 6ra / hét, el6adas

Az oktatas célja
Az el6adds célja a novényi iontranszport folyamatok mechanizmusa altalanos és specidlis

vonatkozasainak attekintése.

Tantargy tartalma
Altaldnos bevezetés a tapanyag- és a vele 6sszefiiggs vizfelvétel szabalyozasaba.

Az apoplaszt és szerepe a novények asvanyi taplalkozdsdban.

Talajosszetétel, talaj szervesanyag-horizontja, mikroorganizmusok hatdsa. Humusz anyagok,
talajjavitasok, mint dsvanyi taplalékforras. Talajelemzés, Okotoxikologia.

Specidlis taplalkozasi stratégiak. Sdstressz, sotlirés.

Vasfelvételi mechanizmusok, vashiany és annak korrekcidja. Vas plakk

A nehézfémek felvétele, hiperakkumulacio, fitoremediacid.

Nanoanyagok az asvanyi taplalkozasban.

Szamonkérési és értékelési rendszere

Kollokvium, szébeli vizsga.
A kurzusra kapott jegy a vizsgan elért jegy.

Irodalom

— Marschner, P. Marschner’s Mineral Nutrition of Higher Plants. Elsevier. 2012.

— Sattelmacher B. (2001) Tansley review no. 22: The apoplast and its significance for plant mineral
nutrition. New Phytologist 149: 167-192.

— Orai anyag pdf-ben.



Doctoral School: Doctoral School of Biology

Doctoral program: Experimental Plant Biology

Course code in Neptun: BIO/04/12

Course title: Photosynthetic apparatus: biogenesis and evolution

Professor responsible for the course (Neptun code): Dr. Adam Solti (JZBTWR)

Other professors/instructors involved: -

Course type (lecture/practical): lecture

Credits and hours/week: 4 credits, 2 hours/week

Aim of the course

Photosynthesis is a unique mechanism that enable the utilization of light in biochemical processes.

This course focuses on the evolutionary connection between the photosynthetic apparatus of the

phototropic organisms across pro- and eukaryotes, the evolution of the reaction centres, light

harvesting, photosynthetic pigments and carbon fixing mechanisms. The course is also aimed to

give an in-depth understanding of the photosynthesis both in higher plants as well as in prokaryotic

organisms.
Major topics
1. Phototrophic organisms among pro- and eukaryotes
2. The photosynthetic machinery of plants
3. Light-driven electron transport system among non-oxygenic prokaryotes
4. First organisms that were able to utilize the energy of light
5. Evolution and characteristics of photosynthetic pigments
6. Qtype photosystems of phototrophic organisms
7. Fe-Stype photosystems of phototrophic organisms
8. Evolutionary connection of the photosystems
9. Origin and evolution of two-photosystem photosynthetic apparatuses
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. Light harvesting systems in prokaryotes

. Origin and evolution of the light harvesting system in eukaryotes

. Evolution of the cytochrome be/f and the ATP synthase complexes in photosynthetic organisms
. Carbon fixing mechanisms and their evolution in phototropic organisms

. Endosymbiogenesis and evolution of plastids

Requirements
Oral exam



Literature
— Hillier, W., & Babcock, G. T. (2001). Photosynthetic reaction centers. Plant Physiology, 125(1), 33-

37.
— Hohmann-Marriott, M. F., & Blankenship, R. E. (2011). Evolution of photosynthesis. Annual Review

of Plant Biology, 62, 515-548.



Bioldgia Doktori Iskola

Doktori Program: Kisérletes N6vénybioldgia

Tantargy kdédja: BIO/04/12

Tantargy cime: A fotoszintetikus apparatus biogenezise és evolucidja
Tantargy cime angolul: Photosynthetic apparatus: biogenesis and evolution
Tantargy oktatdja és Neptun kédja: Dr. Solti Adam (JZBTWR)

Kreditérték és heti éraszam: 4 kredit, 2 6ra / hét, el6adas

Az oktatas célja
A fotoszintézis egyedi mechanizmusként lehet6vé teszi a fény, mint energiaforras hasznositasat a

biokémiai folyamatokban. A kurzus fokuszpotba helyezi a pro- és eukariota fototrof szervezetek
fotoszintetikus apparatusainak bemutatdsat és evollciés kapcsolatainak megismertetését. A
fotokémiai rendszereken tul a kurzus hangsulyt fektet a fény-begy(ijt6 antennarendszerek, a
fotoszintetikus pigmentek, valamint a szén-megkdté mechanizmusok evolicids kapcsolataira is. Az
el6adasok célja a novények és a bakterialis szervezetek fototréf mechanizmusainak, homoldgidinak
mélységi megismerése.

Tantargy tartalma

1. Fototrdf pro- és eukaridta szervezetek

A névények fotoszintetikus apparatusa

Fényenergiat hasznositd elektrontranszport rendszerek a prokaridtakban
A fototrof anyagcsere eredete

A fotoszintetikus pigmentek evolucidja és tulajdonsagai

Q tipusu reakcidcentrumok

Fe-S tipusu reakcidcentrumok

A fotokémiai reakciécentrumok evolucids kapcsolatai
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A két fotokémiai rendszer eredete és evolucidja
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. A prokaridta szervezetek fény-begydijt6 rendszerei
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. Az eukariotak fény-begylijté rendszerei és evolucids kapcsolataik
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. A citokrom bs/f és ATP szintdz komplexek evolucidja fotoszintetikus szervezetekben
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. A szén-dioxid fixalas mddjai és evolucidja fototréf szervezetekben
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. A plasztisztok endoszimbiogenezise és evollcidja

Szamonkérési és értékelési rendszere

Szdbeli vizsga



Irodalom
— Fodor F (ed.) A novényi anyagcsere élettana. 2013; Budapest: E6tvos Lorand Tudomanyegyetem,

e-book; https://ttk.elte.hu/dstore/document/844/book.pdf
— Hillier, W., & Babcock, G. T. (2001). Photosynthetic reaction centers. Plant Physiology, 125(1), 33-

37.
— Hohmann-Marriott, M. F., & Blankenship, R. E. (2011). Evolution of photosynthesis. Annual Review

of Plant Biology, 62, 515-548.



Doctoral School: Biology Doctoral School

Doctoral Program: Experimental Plant Biology

Course code in Neptun: BIO/04/16

Course title: Plant stress physiology

Professor responsible for the course (Neptun code): Dr. Ferenc Fodor (A4PBC5)
Other professors/instructors involved: -

Course type (lecture/practical): lecture

Credits and hours/week: 4 credits, 2 hours/week

Aim of the course

The purpose of the lecture is to review the stress processes caused by environmental factors
affecting plant productivity and the mechanism of plant responses.

Course content
Basic phenomena of stress, basic concepts. Signal transduction, its components, their connection
system.
Drought stress, salt stress, stress caused by flooding. Heavy metals in soil, their effects on plants,
heavy metal stress. Oxidative stress, light stress, photoinhibition. Low and high temperature
stresses, stress caused by xenobiotics. Biotic stresses.

Requirements
Oral exam

Literature
— lecture slides



Doktori Iskola: Biolégia Doktori iskola

Képzési Program: Kisérletes Novénybioldgia

Tantargy kdédja: BIO/04/16

Tantargy cime: NOovényi stresszélettan

Tantargy cime angolul: Plant stresss physiology

Tantargy oktatdja és Neptun kddja: Dr. Fodor Ferenc (A4PBC5)

Kreditérték és heti éraszam: 4 kredit, 2 6ra / hét, el6adas

Az oktatas célja
Az el6adds célja a novények produktivitasat befolyasolé kornyezeti hatdsok okozta

stresszfolyamatok és a novényi vdlaszok mechanizmusanak attekintése.

Tantargy tartalma
A stressz alapjelenségei, alapfogalmak. Szigndltranszdukcié, komponensei, kapcsolatrendszeriik.

Szdrazsagstressz, sOstressz, drasztds okozta stressz. Nehézfémek a talajban, hatasaik a novényekre,
a nehézfém stressz. Oxidativ stressz, fénystressz, fotoinhibicid. Alacsony és magas hémérsékleti
stresszek, xenobiotikumok okozta stressz. Biotikus stresszek.

Szamonkérési és értékelési rendszere

Kollokvium, szébeli vizsga.
A kurzusra kapott jegy a vizsgan elért jegy.

Irodalom
— Orai anyag pdf-ben.



Doctoral School: Doctoral School of Biology

Doctoral program: Experimental Plant Biology

Course code in Neptun: BIO/04/27

Course title: Plant pathology

Professor responsible for the course (Neptun code): Gabor M. Kovacs (G3KWIV)
Other professors/instructors involved: Dr. Alexandra Pintye, Dr. Katalin Salanki
Course type (lecture/practical): lecture

Credits and hours/week: 4 credits, 2 hours/week

Aim of the course

To give an overview of the main topics of plant pathology, the main groups of pathogens and the
possible protection against them.

Major topics
The plant holobiont.

The main groups of plant pathogens. Pathogenic microbes: Viruses, bacteria, phytoplasmas, fungi.
Weeds, insects, nematodes, other groups.

The reaction of the plants, biotic stress, plant immunity.

Plant protection, integrative plant protection. Biocontrol. Regulations.

Pesticides and resistance.

The One Health assumption.

Requirements
Oral exam.

Literature
— Class material (pdf files)
— Compulsory literature (scientific articles)
o Recommended:
— Schummann, D’Arcy 2010. Essential Plant Pathology. 2™ ed. 2010. American Phytopathological
Society
— Agrios Plant 2005. Pathology 5™ ed. Academic Pr Inc



Csak angolul tartott kurzus
Bioldgia Doktori Iskola

Doktori Program: ...

Tantargy kddja: ...

Tantargy cime: ...

Tantargy cime angolul: ...

Tantargy oktatdja és Neptun kddja: ...

Kreditérték és heti 6raszam: ...

Az oktatas célja

Tantargy tartalma (max. 14 sor)

Szamonkérési és értékelési rendszere

Irodalom



Doctoral School: Doctoral School of Biology

Doctoral program: Experimental Plant Biology

Course code in Neptun: BIO/04/28

Course title: Current topics in fungal biology

Professor responsible for the course (Neptun code): Gabor M. Kovacs (G3KWIV)
Other professors/instructors involved: -

Course type (lecture/practical): lecture

Credits and hours/week: 4 credits, 2 hours/week

Aim of the course

To give an overview of the main, recent findings and scientific problems in mycology. On the topic
we cover a broad range of mycology; the emphases of certain topics depend both on the recent
scientific results, findings and also on the interests of the students registered for the course.

Major topics
Diversity and evolution of fungi.

The fungal cell. Metabolisms of fungi.

Genomes and comparative genomics of fungi.

Fungi as the members of the microbiome.

The interaction of fungi with other organisms. Plant pathogens. Human pathogens, mycoses.
Fungal biotechnology.

Fungi in food industry.

Requirements
One short project plan written by the students on a topic chosen, and its presentation. Oral exam.

Literature
— Class material (pdf files)
— Compulsory literature (scientific articles)
o Recommended:
— Moore, Robson, Trinci. 2020. 21st Century Guidebook to Fungi. Cambridge University Press
— Borkovics, Ebbole 2010. Cellular and molecular biology of filamentous Fungi. ASM Press.



Csak angolul tartott kurzus
Bioldgia Doktori Iskola

Doktori Program: ...

Tantargy kddja: ...

Tantargy cime: ...

Tantargy cime angolul: ...

Tantargy oktatdja és Neptun kddja: ...

Kreditérték és heti 6raszam: ...

Az oktatas célja

Tantargy tartalma (max. 14 sor)

Szamonkérési és értékelési rendszere

Irodalom



