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Master Molecular Life Sciences —
Microbiology, Biotechnology and Biochemistry

Key feature:

Research-oriented Studies

Primary Model Organisms:

Microorganisms (single cell, multicellular)
I Plant-Microbe Interactions

Plants



Master Molecular Life Sciences —
Microbiology, Biotechnology and Biochemistry

Subjects

* Molecular Genetics

e Cell Biology

¢ Microbiology

¢ Biotechnology

¢ Plant Molecular Biology

¢ Plant-Microbe Interactions

* Chemical Biology
® -Omics

Biophysics
Bioinformatics



Master Molecular Life Sciences —
Microbiology, Biotechnology and Biochemistry

Key features
- from BSc to MSc in 2 years (4 semesters)

- consistent focused program
- 120 credits according to the European Credit Transfer System (ECTS)
- program limited to 48 students
- English as main teaching language
—> practical training in small groups with state of the art equipment
—> Inspiring international research environment
- complementary training (“soft skills™)

- direct access to the PhD programs of the faculty for excellent students



Master Molecular Life Sciences —
Microbiology, Biotechnology and Biochemistry

Basic structure

module number structure and options
module total
lecture choice of
core . . .
3 +seminar/tutorial 7 different 12 36
module
+ methods course modules

Seven Core Modules

"General and Applied Microbiology”
"Molecular Genetics & Microbial Cell Biology”
+Applied Bioinformatics in Molecular Bioscience”
"Enzyme Catalysis and Chemical Biology"

"Cell & Molecular Biology of Plant-Microbe Interactions”
“Structural Biochemistry”

“Biochemistry & Biophysics”
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Biology

Prof. Stefanie Poggeler Prof. Gerhard Braus Prof. Heike Krebber Prof. Kai Heimel

Fruiting-body Fungal Genetics, Nucleocytoplasmic Unfolded Protein Response
Development in Development and Transport in Filamentous Fungi
Filamentous Ascomycetes Cell Biology

Cytoplasm
Nucleus

Exon . Exon



http://www.uni-marburg.de/aktuelles/news/2007/0431/krebber/image_view_fullscreen

,,M.B10.105 Applied Bioinformatics in Molecular
Bioscience"
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Prof. Rolf Daniel

PD Dr. Heiko Liesegang

Handling of programs, bioinformatic tools and databases with respect to data-driven
Omics-based research

« Application of bioinformatic approaches in molecular phylogeny, evolution, genome
dynamics und (meta)Omics

« Bioinformatic analysis of RNAs and proteins
« Identification of motifs and genes
« Generation and analysis of metabolic models and networks :;




»M.Bilo 108 Enzyme Catalysis & Chemical Biology'

Biology

MAX-PLANCK-GESELLSCHAFT

MPI for Multidisciplinary Science

Prof. Kai Tittmann Prof. Marina Rodnina
Reaction mechanisms of Kinetics of
thiamin-dependent enzymes Bacterial Translation

and flavoenzymes

A absorbance at 300 nm
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- Reaction mechanisms of enzymes and macromolecular machines
- Kinetics and thermodynamics of biochemical reactions
- Synthesis of biooligomers and ligands

- Chemical model systems of enzymes



,,M.B10.104 Cell & Molecular Biology
of Plant-Microbe Interactions"

&

Biology Biology

Prof. Volker Lipka Prof. N.N.

Signal perception & Molecular Stress Physiology
dynamic cellular defence
in plant innate immunity



http://pawsonlab.mshri.on.ca/images/stories/PawsonLab/domains/lrr_anim.gif

,,M.B10.107 Biochemistry & Biophysics”
€

Biology Chemistry

Prof. Ivo Feussner Prof. Claudia Steinem Prof. Andreas Janshoff

Biochemical analysis of
carbohydrates, lipids, proteins and nucleic acids
(HPLC / GC/ GCMS / UPLCMS / ESIMS)
Plant biotechnology for production of renewable resources

Spectroscopy of biomolecules
(fluorescence, FT-IR, CD, UV/Vis),
optical microscopy, scanning probe techniques

* Plant primary and secondary metabolism — Metabolomics
* Lipid metabolism, enzymes of lipid metabolism and lipids as signal molecules
* Modern biophysical methods for analysis of biomolecules
* Molecular biochemistry and biophysics of different classes of biomolecules
* Functional analysis of membrane proteins

The world
of lipids




»M.Bi0.106 Structural Biochemistry”

BIOIOgy MAX-PLANCK-GESELLSCHAFT
MPI for Multidisciplinary Science
Prof. Ralf Ficner Prof. Holger Stark
Molecular structural biology 3D Electron Cryomicroscopy

RNA processing & transport

Structure-function relationship Methods in Structural Biology
Protein-Protein interaction X-ray crystallography
Protein-RNA-DNA recognition NMR spectroscopy

Electron Microscopy
Structure-based drug design Computational Methods



Profile module (12C)

. C C
module number structure and options /
module total
lecture choice of
core . . .
3 +seminar/tutorial 7 different 12 36
module
+ methods course modules

additional core module MLS
1 core module DNB, MSc Chemistry 12 12
interdisciplinary courses*

profile
module

(flexibility option)

* permission of examination board required

examples for approved external profile modules:
University Uppsala, Sweden
University of Queensland, Brisbane, Australia
Sanford Burnham Medical Research Institute, San Diego, USA
Donnelly Center, Toronto, Canada
Sainsbury Laboratory, Norwich, United Kingdom
University of Exeter, United Kingdom
University of Aberdeen, United Kingdom
Massey University, New Zealand

Module M.MM.101 "Biomolecules and Pathogens" of Master program "Molecular Medicine" in Gottingen
Internships in departments of the MPI for Multidisciplinary Science, Gottingen

Internship in pharmaceutical or chemistry industry:
Henkel AG & Co, Dusseldorf, Bayer Crop Science, Monheim, DSM Nutritional Products, Basel, BASF, Ludwigshafen



Key Competence Module (2-12C)

module number structure and options ¢/ S
module total
lecture choice of
core . . .
3 +seminar/tutorial 7 different 12 36
module
+ methods course modules
. additional core module MLS
profile .
1 core module DNB, MSc Chemistry 12 12
module . - *
interdisciplinary courses
key course offer cross faculty, ZESS
competence course offer MLS, Chemistry, DNB, BEE | 2-12 12
module interdisciplinary courses*

e.g.
language courses

German language courses (6 C) for students with fair language skills (B1)

,Industry excursions*

MLS = Master ,Molecular Life Sciences — Microbiology, Biotechnology and Biochemistry"
DNB = Master "Developmental, Neural, and Behavioral Biology

BEE = Master "Biodiversity and Ecology"

ZESS = "Zentrale Einrichtung fuir Sprach- und Schlisselkompetenzen,, (e.g. language courses)




Aﬂ'; > =~
Master Programme (M.Bi0.150)
Key Competence Module “Industry excursion™ (3C)*

3 days excursion: WS semester break
visit of companies which hire molecular biologists/biochemists
eget an insight into the job of molecular biologist/biochemist in the industry

Master Programme (M.Bi0.149)
Key Competence Module
“Planing and organization of Industry excursons (3C)*

*selection and contact of the companies
stravel organization: bus operators, youth hostal etc.

Admission requirements: participitation in the core module M.Bi0.102
“Molecular Genetics and Microbial Cell Biology*




Ei‘a.'.'a.nj'raa..'n Rhein-Ruhr y BUMNDESREPUBLIK DEUTSCHLAMND
ORh. 7 DIANE MARK Politische Gliederung - Stand: 01,01, 2007
Bottrbp G Herne
M 0.7 - . Flensburg 02-2-252:-:1-00
A . . Kilometer
| N .
Wes-r :{ul-d Miith&im  Witten Schle swig- Ostees
Krefel ¥
k Ha_lgen Kigl Holstein Stralsurid
Ko ®Wuppertal N eumiin ster
5 | Nordsee Greifswald
O r‘ 5o. Remscheid Itzehoe liheck --+ack 3

Norderst 2013/2018 ﬂecklenburg-

Wilhslmis- B'hemer' [ forpommern
O u haven 2Ven st Sy Meubrandenbur
frur Bremen) Ha rq [+]

Emden T
Bremen .
Eas‘r Oldenburg B Bremen liincburg Oq'ei
NMIEDER- Delmenhorst Elbe Ebers. ~ "' SN
LANDE . Oranienburg walde
- Niedersachsen 2015
elle Stendal Berlin
Nordhorn Hanno g_[WOHSburg Frankfurt
Csnabrick d .
Hildes - Magdehbur Fotsdam
. . Bielefeld heim Braunschweig 25295552
5 Brandenburg
Nerdrhein- Westfalen DEt'””O'd 2023/2024 Bagsau Ceftbus,
G T “Baderborn sachsen-Anhalt ;
2012/2106 + Mbermund: " " )
- g bausen Leipezi b
57 et - Halle | Lelpeig 2017
M., o o Rasg
Kélnm
®Aachen = Jerla
Thirringen” % .
BEL- Zwickau
GIEN .‘?.'191'2 bt
olbdgnz TSCHECHIEN
Caoburg Haf
Epr- cfeonkion Verwakung
oerfranxker
LU- — Staatsgrenze
2021 I rIEFREW.-lr'nland Lindergrenze
BURG Pfalz =777 gffadt  Wura Owirzburd  Bayrsuth: - <f | o Bedrksgrenze

Bundeshauptstadt

Landeshauptstack
Hauptstadt eines

FRANKREICH

B.G .= Eergisch Donau
Gladbach [
F. = Frankenthal Sl
G. = Gelsenkirchen 9 Nicderba vari:’asslau
Lu. = Ludwigshafen R-euthn gen Schwaben |
M. = Monc?uen- = & )
gladbach '
N. = Neustadt aden Wurttemberg Augshurg Ob erbatiern { GSTERREICH
PO. = gberhausen = s Memimingen | Mumh'n" SR —

. = Pirmasens ( - Kauf- £ oE e ki inwehnerzahlen
Re. = Remscheid | 2011 en” Friedrichs- beurer‘# 2014 <100 sd
Rh. = Recklinghausen jionstanz hafen __‘.f"—‘\../ 100-250 Ted,
g:. :g:!:g:?h D Bodenses AW ® 250-500Tsd.
St. = Stade W 500Tsd-1Mie.
Z. =Zweibriicken SCHWEIZ E =1Milion




Industry excursion 2024

GOttingen

Zukunft sden

KWS
O
F— X

Plant breeding and seed company
KWS Saat AG Einbeck

. evotec
o

Pharmaceutical company
Evotec, Gottingen

symrise &%

Global supplier of fragrances,
flavors, and ingredients for both
food and cosmetics, Holzminden

NextPharma

smart every time

NextPharma contract
development and manufacturing
company. Production of high
variety of pharmaceutical dosage
forms which include solids,
liquids and semi-solids., Gottingen



Master Molecular Life Sciences —
Microbiology, Biotechnology and Biochemistry

. C
module number structure and options /
module total
lecture choice of
core . . .
3 +seminar/tutorial 7 different 12 36

module

+ methods course modules

additional core module MLS

rofile
o 1 core module DNB, MSc Chemistry 12 12
module . - *
interdisciplinary courses
key course offer cross faculty, ZESS
competence course offer MLS, Chemistry, DNB, BEE | 2-12 12
module interdisciplinary courses*
1 7 weeks lab course | 12
advanced
1 7 weeks lab course I 12 30
module
1 scientific project management 6

Master thesis

(26 weeks) =




Master Molecular Life Sciences —
Microbiology, Biotechnology and Biochemistry

Curriculum
Basic structure

. c/ C
dul b structure and options
module number p N S [ examplary study plan
core lecture choice of I 12
3 +seminar/tutorial 7 different 12 36 core
module
+methods course modules core ll 12
rofile additional core module MLS key competence 6
P 1 core module DNB, MSc Chemistry 12 12
module . -
interdisciplinary courses*
profile 12
key course offer cross faculty, ZESS 12
competence course offer MLS, Chemistry, DNB, BEE | 2-12 12 core Il
. - N
module interdisciplinary courses key competence 6
1 7 weeks lab course | 12
advanced
1 7 weeks lab course Il 12 30
module advanced | 12
1 scientific project management 6
advanced Il 12
Master thesis
. . po . 6
(26 weeks) 30 scientific project management
* Permission of examination board required
. PhD
MLS = Master Molecular Life Sciences: Microbiology , Biotechnology and Biochemistry Master thesis 30 (GAUSS)
DNB = Master Developmental, Neural and Behavioral Biology

BEE = Master Biodiversity, Ecology and Evolution

ZESS = Zentrale Einrichtung fir Sprach- und Schlisselkompetenzen



Timetable winter term

Time/

Weekday Menday Tuesday Wednesday Thursday

M.Bio.108/158
Enzymes and biolog M.Bio.102/M.Bio.142 M.Bio.101/M.Bio.141
Chemistry (lecture/seminar)®* {lecture/seminar)**

8-9 M.Bio.101/M.Bio.141 M.Bio.102/M.Bio.142
Microbiology Genetics and cell biology
9-10 {lecture/seminar) ** (lecture/seminar)**

{lectureftutorial)

10- 11
M.Bio.108/M.Bio.158
{lecture/tutorial)
11-12
October Movember January February
1 s 1 oD 1 1 Mi
2 s 2 M 2 2 Do
3 Mo eerowmcmone | 3 Do é § 3 3 F &
4 D 4 F .E 4 4 2
5 Mi 5 Sa = g 5 §
6 Do inwrcductory meeting 6 So 5 E [ B
7 R 7 Mo g 5 7
8 S 8 D 5 E 8 E
9 5 9 M g 9 g g
10 Mo 10 Do g E o
S ln o 11 F i 11 sa 2
E 12 M 12 sa £ 12 so g
8|13 Do 13 5o = 13 Mo
w| 14 Fr 14 Mo 2 14  Di g
'S 15 sa 15 %o B 15 M =
£|15 = 16 Mo g 16 Do
217w 17 o g8 17 F
2| 18 D 18 Mi g -5;:i 18 Sa
3 19 M 19 Do b~ 19 5o
S|20 oo 0 Fr g 20 Mo
21 F 21 sa & 21 o
22 Sa 22 5o E 22 M
23 so 23 Mo = 23 Do
24 Mo 24 D ‘E M Fr
25 o E 5 M < 25 s
%6 Mi - B E % Do 2% so
27 Do % -E g 7 Fr 27 Mo
2 Fr & = 28 s 28 D
2 = = E E ¥ w
30 So © 30 Moo Bio.108
31 Me 31 D




Timetable summer term

Ti .
w;:;gav Monday Tuesday Wednesday Thursday Friday
M.Bio.107/147 . Plant-microbe-1A M.Bio.107/147
8-9 i ) M.Bio.104/144 . ) Structural
Biochemistry and Plant-microbe-1A (lecture} Biochemistry and Biochemist
. . ant-microbe- - . . iochemistr
Biophysics Plant-microbe-1A Biophysics oy
9-10 (lecture) . (lecture/seminar)
seminar
(lecture) (seminar) (lecture/tutorial)
10-11 M.Bio.106/156
Structural Biochemistry
11-12 (lecture)
April May June
1 s 1 Me 1 Do
2 % 2 D 2 Fr
3 Mo 3 M 3 s
4 Di 4 Do 4 So
5 Mi 5 Fr 5 Mo
B Do 1] Sa [ Di (
7 F 7 5 7 1]
8 Sa: 8 MZ \( C\')( Di
easter break eC
9 s 9 i \ CX\ X Mi
w10 Mo 10 \e* da Do
gl o " a(’(\p \)(S Fr
3l m 5 E’L d cO =
ofl13 o N So
wl .
14 Fr 4 M Mo
:E 15 sa 15 Do 15 sa 15 Di
%16 s g4 16 Fr 16 so 16 M
El 17 mo Mi = ; 17 5a 17 Mo 17 Do
[-+]
x |18 oD z 3 18 Do =3 18 S0 = 18 D 18 Fr
819 wi 5% 9 m 19 Mo ] 19 m 19 s
S| e =3 0 s ‘E 0 i §§ 20 Do M So
1 =E 1 s = 21w 3 N 1 Mo
22 = E 22 Mo 22 Do =3B 2 = 22 i
23 o F 23 D 23 Fr g 23 S0 23 Mi
24 Mo g 24 i 24 sa = 24 Mo 2 Do
25 Di B 25 Do 25 So 25 Di ™ Fr
26 Mi ‘; 26 Fr 26 Mo 26 Mi 2% sa
27 Do 2 27 5= 27 b 27 Do 27 5o
2B Fr 8 B so B M 2B Fr 2B Mo
29 sa 29 Mo 29 Do 29 53 29 i
30 S 30 D 30 Fr 30 S 30 Mi
31 Mi 31 Mo 31 Do







