
1

1. Introductory lecture
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1. Introductory lecture

Organizat ion of the course

Bi7430 Molecular Biotechnology

� I n t r o d u c t i o n  o f  c o u r s e

� C o n t e n t  o f  c o u r s e  a n d  p r a c t i c a l  c l a s s

� L e c t u r i n g  a n d e v a l u a t i o n

� R e c o m m e n d e d  l i t e r a t u r e

� B i o t e c h n o l o g y  a t  M U ( E x c u r s i o n  i n  L L )

Out l i ne

In t roduc t ion  o f  Course

EXT ENSIVE MULT IDISCIPL I NARIT Y

PREREQUISI TE S:  

� basi c  knowledge of m icrobio l ogy,  m olecular  b i o l ogy, b iochem ist r y,  

im m unology and genet i cs

COURSE FOCUSE:  

� t he spec i f i c  aspect s o f  modern  b io techno logy

� ex am ples of up  to  date app l i cat ions i n i ndust ry,  

agr i cu l ture ,  pharm acy, b iom edi c i ne

and env i ronm enta l protec t i on

� t he ro l e  o f  m odern b io technology in susta inab l e l i v ing
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Sus ta inab i l i t y

� concep t  o f  susta inab i l i t y

wi th the a im  to  prom ote a necessa ry  “… dev elopm ent  that  m eets the 

needs of  the present  wi thout  com prom ising the ab i l i t y  o f  f u ture 

generat i ons  to  m eet  the i r  own needs”

*  W o r l d  C o m m i s s i o n  o n  E n v i r o n m e n t  a n d  D e v e l o p m e n t ,  1 9 8 7

Sus ta inab i l i t y

� reduce env i ronm enta l  im pact

� reduce consum pt i on of  resources

(e .g . ,  raw m ater i a l s,  energy,  a i r,  water )

� reduce waste product i on

� i nc rease the recyc l ing of  waste 

� i nc rease use of  renewab le mater i a l s  

(e .g . ,  b i om ass)

Bio techno logy

� KEY T ECHNOLOGY of  21 s t century

ENVIRONME NTA L ASPECTS

� natu ra l process es (b i oproc ess es)

� susta inab l e and resour ce ef f i c i ent

ECONOMICA L ASPECTS

� 1/3 o f  wor ldw ide p roduct ion  der i v ed f rom  b ioprocess es

� biotechnol ogy  market  300 b i l l i on  EUR *

*  R o u t e  t o  t h e K n o w l e d g e - B a s e d B i o e c o n o m y ,  2 0 0 7
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Conten t o f course

2 . In t ro d u c t io n to  M o lec u la r B io tec h n o lo g y

3 . P ro te in  E n g in eer in g

4 . M etab o l ic E n g in eer in g I .

5 . M etab o l ic E n g in eer in g I I .

6 . M o lec u la r B io tec h n o lo g y in  In d u s t ry

7 . M o lec u la r B io tec h n o lo g y in  A g r ic u l tu r e

8 . M o lec u la r  B io tec h n o lo g y in  M ed ic in e  I .

9 . M o lec u la r  B io tec h n o lo g y in  M ed ic in e  I I .

1 0 . M o lec u la r  B io tec h n o lo g y in  M ed ic in e  I I I .

1 1 . E n viro n m en t a l m o lec u la r b io tec h n o lo g y

METHODOLOGICAL 

LECTURES

TECHNOLOGICAL

LECTURES

Conten t o f p rac t i ca l s

B L O K  A (V R I)

1 . P rep ara t io n an d  t ran s fo rm a t io n o f l ip o so m s

2 . A n a lys i s o f l ip o so m s (e .g . ,  D L S ,  T E M )

B L O K  B  (U K B ,  IN B IT )

3 . P rep ara t io n  o f  rec o m b in an t  E .  c o l i

4 . C u l t i va t i o n  o f  rec o m b in an t  E .  c o l i

5 . P u r i f ic a t io n  o f  rec o m b in an t  p ro te in

6 . P rep ara t io n  o f  b io sen so r

7 . B io c a ta l y t ic  p rep ara t io n  o f  p h arm ac eu t ic a l  p rec u rso r

Lec tu re rs

Doc.  RNDr.  Zbyn ěk Prokop ,  Ph .D. (UČO 23696)

� L o sc h m id t  L ab o ra to r ie s ,  lead er  o f researc h team

� c o - fo u n d er  an d  C E O  o f  E n an t is – 1 s t b io tec h sp in -o f f  a t M U

� p ro te in  an d  m etab o l ic en g in eer in g  

� b io tec h n o lo g ic a l  ap p l ic a t i o n s

Mgr.  Pavel  Dvo řák (UČO 151419 )

� L o sc h m id t  L ab o ra to r ie s ,  researc h  sp ec ia l i s t

� p ro te in  an d  m etab o l ic en g in eer in g

� m o lec u lar b io lo g y an d  b io tec h n o lo g y

RNDr.  Jaros lav Turánek,  CSc.  (UČO 28301)

� Veter in a r y R esearc h In s t i t u t e

� h ead o f D ep t .  o f P h arm ac o lo g y an d  Im m u n o th erap y

� im m u n o th erap y,   rec o m b in an t vac c in es

� n an o tec h n o lo g y an d   d ru g d e l ive r y sys te m s
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I ns t ruc to rs

Loschmid t  l aborato r ies,  MU

Lukáš Chrást ,  M.Sc.  (UČO 269981)

Hana Moskal í kov á,  M.Sc.  (UČO 113231)

Koen Beerens,  Ph.D.  (UČO 233293)

Enant i s ,  L td .

Šárka B idm anov á,  Ph.D.  (UČO 77580)

Veroni ka Štěpánk ov á,  Ph.D.  (UČO 106723)

Veter inary Research Inst i tu te

Pharm Dr.  Josef  Mašek,  Ph.D.  

Ing.  Š těpán Koudel ka,  Ph.D.

MVDr.  Pav el  Kul i ch,  Ph.D.  

RNDr.  Jana P lockov á

I ns t ruc t ions

� br i ng pr i n ted copy of the sl i des as handou ts f or  notes

I ns t ruc t ions

� br i ng pr i n ted copy of the sl i des as handou ts f or  notes

� f i nd al l m ater i a l s i nc lud ing pr i n ted v ersi on

of the sl i des at h t tp : / / i s .mun i . cz /

� be on  t ime ,  com e at  l east  5  m in bef ore the l ec ture opening

� i f  any  problem s wi th  the lec ture,  p l ease, contac t  l ec turers

� be act i ve and par t i c i pate i n  d iscuss ion s
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Lec tu r ing sys tem

� power point sl i des as wel l as recom m ended l i terature in  Eng l i sh

� l ec tur i ng,  d i scuss ions and ex am inat i on in  Czech

� 2 h rs per  week

� l ec tu re par t  I . (45 min )

BREAK (5-10 m in)

l ec tu re par t  I I .  (45 min )

Eva lua t ion

� wri t ten  essay

� C zec h  o r  E n g l ish ,  o n e A 4  p ag e,  1 .5  sp ac ed ,  T N R  1 2

� To p ic  1 :  „T h e m o st  in te re s t i n g /p ro m is in g  m o lec u la r  b io tec h n o lo g y“

� To p ic  2 :  „S afe ty an d  e th ic a l  asp ec ts  o f  m o lec u la r  b io tec h n o lo g y“

� To p ic  3 :  „G M O s:  F u tu re  o r  em erg in g  ap o c a lyp se? “

� In t ro d u c t io n  – m ain  b o d y – d isc u ss io n  – c o n c lu s io n s  – re feren c e s

� progress wr i t ten  tests  dur i ng the l ec tur i ng per i od

� at  th e  b eg in n in g  o f  lec tu re  4 . ,  6 . ,  8 . ,  1 0 .  an d  1 2 .  (d u ra t io n  1 0  m in )

� eac h  1 0 -1 2 q u es t io n s  f ro m  p revio u s  to p ic s  (c u m u la t i v e )

� f i na l  wr i t ten  test  dur i ng the ex am inat i on per i od

� 5 0  q u es t io n s  f ro m  en t i re  c o n ten t  o f  th e  c o u rse  /  1 .5  h o u r

Recommended l i te ra tu re

� M .  W in k (E d . )  2 0 11 :  A n  In t ro d u c t io n  to  M o le c u la r  B io te c h n o lo g y :  

F u n d am en ta ls ,  M eth o d s  an d  A p p l ic a t io n s ,  2 n d E d it io n ,  W i l ley -B lac k w e l l

� B . R .  G l ic k ,  J . J .  P as tern ak ,  C . L .  P at ten 2 0 11 :  M o le c u la r  B io te c h n o lo g y :  

P r in c ip le s  an d  A p p l ic a t io n s  o f  R ec o m b in an t  D N A ,  

4 t h E d it io n ,  A S M  P ress

� J . M .  W alk er,  R . R ap ley 2 0 0 9 :  M o le c u la r b io lo g y  a n d  b io te c h n o lo g y ,  

5 t h E d it io n ,  R S C  P u b l ish in g
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R E S E A R C H  A N D  D E V E L O P M E N T  O F  B I O T E C H N O L O G I C A L  A P P L I C A T I O N SR E S E A R C H  A N D  D E V E L O P M E N T  O F  B I O T E C H N O L O G I C A L  A P P L I C A T I O N S

B I O S E N S I N G
B I O C A T A L Y S I S

B I O D E G R A D A T I O N

Loschmidt Laboratories, MU

Biocatalysis

1 P r o k o p ,  Z . ,  D a m b o r s k y ,  J . ,  N a g a t a ,  Y . ,  J a n s s e n ,  D . B .  2 0 0 4 .  W O  2 0 0 6 0 7 9 2 9 5
2 P r o k o p ,  Z . ,  S a t o ,  Y . ,   B r e z o v s k y ,  J . ,  e t a l .  2 0 1 0 .  A n g e w .  C h e m .  I n t .  E d .  4 9 :  6 1 1 1 – 6 1 1 5

D r u g s

F e r o m o n e s

B r a d y r h i s o b i u m
j a p o n i c u m

Biodegradation

3 P r o k o p ,  Z . ,  D a m b o r s k y ,  J . ,  O p l u s t i l ,  F . ,  J e s e n s k a ,  A . ,  N a g a t a ,  Y . 2 0 0 5 . W O  2 0 0 6 1 2 8 3 9 0
4 P r o k o p ,  Z . ,  O p l u s t i l ,  F . ,  D e F r a n k ,  J . ,  D a m b o r s k y ,  J .  2 0 0 6 .  B i o t e c h . J . 1 :  1 3 7 0 - 1 3 8 0

S p h i n g o b i u m
j a p o n i c u m
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Biosensing

5 B i d m a n o v a ,  e t a l .  2 0 1 0 . A n a l y t i c a l  a n d  B i o a n a l y t i c a l  C h e m i s t r y  3 9 8 : 1 8 9 1 – 1 8 9 8

6 B i d m a n o v a ,  e t a l .  2 0 1 0 .  C h e m i c k e  L i s t y  1 0 4 :  3 0 2 - 3 0 8

Mol Biotechnology at MU

R e s e a r c h

D e v e l o p m e n t
A p l i c a t i o n s

E d u c a t i o n


