1. Introductory lecture
Organisation of the course
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817430 Molecuiar Biotechnology

Q Introduction of course

O Content of course and practical classes

O Lecturing and evaluation

O Recommended literature

O Biotechnology at MU

Q Excursion in LL

EXTENSIVE MULTIDISCIPLINARITY

PREREQUISITES:

O basic knowledge of microbiology, molecular biology, biochemistry,

immunology and genetics

COURSE FOCUSE:
Q the specific aspects of modern biotechnology

0O examples of up to date applications
(industry, agriculture, pharmacy, biomedicine

and environmental protection)

O the role of modern biotechnology in sustainable living




Q concept of sustainability

with the aim to promote a necessary “... development that meets the
needs of the present without compromising the ability of future

generations to meet their own needs”

C World Ccommission 08 Eaviionment ant Developnient 1887

QO reduce waste production and environmental impact
Q reduce consumption of resources (e.g., raw materials, energy, air, water)

Q increase the recycling and use of renewable materials (e.g., biomass)

Q KEY TECHNOLOGY of 21st century

ENVIRONMENTAL ASPECTS
Q natural processes (bioprocesses)

Q sustainable and resource efficient

ECONOMICAL ASPECTS
Q 1/3 of worldwide production derived from bioprocesses

Q biotechnology market 300 billion EUR *

* Rouie 10 ihe Kaowiedy ased Biveconomy 2007




LECTURES

Organisation info

2. Introduction to Molecular Biotechnology
3 Methods of gene manipulations METHODOLOGICAL
4 Protein Engineering LECTURES

g Metabolic Engineering |
B Metabolic Engineering Il

7 Microfludics, Lab on a Chip

8 Molecular Biotechnology in Industry TECHNOLOGICAL
9 Molecular Biotechnology in Agriculture LECTURES

10, Maolecular Biotechnology in Medicine |
11. Maolecular Biotechnology in Medicing 11

12, Environmental molecular biotechnology

Doc. RNDr. Zbyn &k Prokop, Ph.D. (UCO 23696)
Q protein engineering, microfluidics
Q biotechnological applications
Q Loschmidt Laboratories, leader of research team
a

co-founder of Enantis — 15t biotech spin-off at MU

Mgr. Pavel Dvo fak, Ph.D. (UCO 151419)
Q protein and metabolic engineering
Q molecular biology and biotechnology

O Loschmidt Laboratories, research specialist




Mgr. Sarka Bidmanova, Ph.D. (UCO 77580)
Q bioanalytical devices for military and environment
Q immobilization and characterization of enzymes

Q Enantis and Loschmidt Laboratories, research specialist

Mgr. Tana Koudeldkova, Ph.D.
Q molekularni biologie a proteinové inzenyrstvi
Q fizena evoluce, enzymové biotechnologie

O Loschmidt Laboratories, research specialist

bring printed copy of the slides as handouts for notes

find all materials including printed version of the slides

at http://is.muni.cz/
Q be on time, come at least 5 min before lecture start
Q if any problems with the lecture, please, contact lecturers

QO be active and participate in discussions




powerpoint slides as well as recommended literature in English
lecturing, discussions and examination in Czech

2 hrs per week

C 0o o

lecture part I. (45 min)
BREAK (5 -10 min)

lecture part Il. (45 min)

active discussions during lessons
reading the original literature
= review or book chapter for each lecture
= ,Lecture 02 (READING).pdf*
Q progress written tests during the lecturing period
= at the beginning of lecture 4., 7., 10., and 12. (duration 15 min)
= each 10-12 questions from lectures and reading
= questions can be cumulative with multiple answers
Q final written test during examination period

= 50 questions from entire course / 1.5 hour

Q M. Wink (Ed.) 2011: An Introduction to Molecular Biotechnology
Fundamentals, Methods and Applications, 2"d Edition, Willey-Blackwell

Q B. R. Glick, J. J. Pasternak, C. L. Patten 2011: Molecular Biotechnology
Principles and Applications of Recombinant DNA,
4t Edition, ASM Press

Q J. M. Walker, R. Rapley 2009: Molecular biology and biotechnology ,
5t Edition, RSC Publishing




PRACTICAL LESSONS

Organisation info

1. Design of recombinant systems (LL, MU)

2. Fermentation of recombinant microorganisms (LL, MU)

3. Preparation of enzymatic biosensor (Enantis)

4. Biocatalytic preparation of pharmaceutical precursor (Enantis)

5. Biodegradation of environmental pollutant
by recombinant bacterium (LL, MU)

6. Preparation and testing of microfluidic chip (LL, MU)
7. Preparation and transformation of liposoms (VRI)

8. Analysis of liposoms by DLS, TEM etc. (VRI)

Loschmidt laboratories, MU

Veronika Liskova, M.Sc. (UCO 233293)
Pavel Dvofak, M.Sc. (UCO 151419)
Lukas Chrast, M.Sc. (UCO 269981)
Tomas Buryska, M.Sc. (UCO 323660)

Enantis, Ltd.
Sarka Bidmanova, Ph.D.

Veronika St&pankova, Ph.D.

Veterinary Research Institute
PharmDr. Josef MaSek, Ph.D.
Ing. Stépan Koudelka, Ph.D.
MVDr. Pavel Kulich, Ph.D.
RNDr. Jana Plockova




interactive synopsis available on IS
2 hrs per week (STARTS on Wednesday 7/10, A13 entrance 2.floor)

CAPACITY: two groups of 10 students (9:00 — 12:00, 13:00 — 15:00)

0O 0 0 O

LANGUAGE: materials EN, spoken language CZ,

protocols and essays either EN or CZ
0O ABSENCE (max. 1): official excuse in IS + substitute activity - written
essay EN or CZ, two A4 pages, 1.5 spaced, TNR 12 (template on IS)
0O LECTURE ORGANISATION
= assignment (HOMEWORK)
= theoretical introduction given by lecturer

= experimental work in the laboratory

= protocol submitted in one week after each practical (template on IS)
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= Obdobi: podzim (kazdoroéné)

= Rozsah: prfednaska 2 hodiny/tyden, cvi¢eni 2 hodiny/tyden

= Prednasky: Doc. Prokop, Dr. Dvorék, Dr. Bidmanova

= Cviceni: Dr. Bidmanova, Dr. Beerens, Dr. Q‘épénkové, Mgr. Buryska, Mgr. Chrast

= Osnova:

proteinové a metabolické inZzenyrstvi

genetické inzenyrstvi rostlin a Zivogicha

molekularni diagnostika a moderni vakciny

bunééna a genova terapie a regenerativni medicina

molekulami biotechnologie v primyslu a zemédélstvi

= Obdobi: podzim

* Rozsah: pfednaska 2 hodiny/tyden

= Vyudujici: Mgr. Sarka Bidmanova, Ph.D.

= Osnova:
= principy obecné a aplikované mikrobiologie
= odlisnosti mezi prokaryotickymi a eukaryotickymi mikroorganismy
= vzajemné vztahy mezi mikroorganismy a vnéjsim prostfedim

= nejvyznamnéjsi bakterie, archea, kvasinky, vlaknité houby a viry

= Obdobi: jaro
= Rozsah: 4 dvou- az pétihodinové exkurze
= Vyugujici: Mgr. Sarka Bidmanova, Ph.D.
= Exkurze:
- Pivovar Starobrno — http://www.starobrno.cz/
- Erba Lachema — https://www.erbalachema.com/
- Cistira odpadnich vod — http://www.vodarenska.cz/

- Kompostarna — http://www.kompostarna-blansko.cz/




Obdobi: podzim
Rozsah: 4 jednodenni exkurze (8.2.-11.2.2015)
Vyuéujici: Mgr. Sarka Bidmanova, Ph.D.
Exkurze:
- Biotechnologické centrum INBIT —www.jic.cz/inbit
- Bioveta — www.bioveta.cz

- BioVendor —www.biovendor.cz

Contipro Group — www.contipro.com

Obdobi: jaro
Rozsah: pfednaska 1 hodina/tyden
Vyugujici: Mgr. Radka Chaloupkové, Ph.D.
Osnova:
= strukturné-funkéni vztahy proteind
= metody exprese a purifikace rekombinantnich proteint

= metody strukturni a funk&ni analyzy proteind

racionalni design, semi-racionalni design a fizena evoluce

= piiklady vyuZiti proteinového inzenyrstvi

Obdobi: podzim
Rozsah: pfednaska 2 hodiny/tyden, cviéeni 2 hodiny/tyden
Vyuéujici: prof. Mgr. Jifi Damborsky, Dr., doc. RNDr. Roman Panticek, Ph.D.,
Osnova:
= bioinformatické databaze a jejich prohledavani
= analyza nukleotidovych a proteinovych sekvenci
= hledani a identifikace geni

= analyza a pifedpovéd struktury proteind
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Obdobi: podzim
Rozsah: pfednaska 2 hodiny/tyden, cviceni 2 hodiny/tyden

Vyugujici: Mgr. Jan Brezovsky, Ph.D.

Osnova:

struktura, stabilita a dynamika biologickych makromolekul
makromolekularni interakce a komplexy

stanoveni a predpovéd struktury, identifikace dilezitych oblasti
stanoveni vlivu mutace na strukturu a funkci proteinu

aplikace v biologickém vyzkumu, navrhu léciv a biokatalyzatort
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