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genetika

veda, ktera vytvari, identifikuje a popisuje mutanty za ucelem studia
bunécnych funkci

o hlavni cile — porozumét organizaci a funkci genu

O zpusoby dosazeni — vytvareni alteraci v DNA a jejich efekt na
vlastnosti organismu (fenotyp)

= klasicka genetika:
analyza ,zajimavych mutant” s detekovatelnym mutantnim
fenotypem

= genoveé inzenyrstvi (,inverzni genetika®):
charakterizace a zména genotypu
= genomické pristupy:
globalni pristupy ke studiu organizace a funkce genu
Sekvenovani a analyza sekvenci

Microarrays — studium obsahu genomu
Nespecificka mutageneze transpozony -mapovani genomu



Genetika prokaryot

Kurz genetiky prokaryot by Vas mél seznamit se zakladnimi
problémy klasické genetiky.

Duvody proc, byste se méli s nimi méli seznamovat jsou hned dva.

O Prvni — ziskat povédomi o tom jak Vam metody bakterialni genetiky
mohou pomoci fesit biologické problémy na molekularni urovni. -
Genetické pfistupy — levnejSi a méné namahavé

0 Druhy - umoznit Vam spravné interpretovat vysledky druhych jejichz
prace budete studovat.




Vlastnosti bakterii

které jsou vyhodné pro geneticka studia

O Maji kratky generacCni Cas
umoznuje provedeni mnoha experimentu v kratkém Case

0 Bakterie jsou haploidni
maji pouze jednu kopii Ci alelu kazdého genu (vyjimky tRNA, rDNA)
shadna identifikace burnky se sledovanou mutaci

0 Asexualni reprodukci — semikonzervativni replikace
pfi déleni jsou bunky ve vSech generacich geneticky identické — klony

o Rust v koloniich na agarovych plotnach
kazda kolonie se sklada z milionu bunék odvozenych od jednoho jedince

= Cisténi kolonii
= Redeéni kultury umoznuje pocitani kolonii a statisticka vyhodnoceni

O Selekce
shadna izolace zadané mutanty za danych podminek




Genetika Archaea

o Rozdily pfistupt u Archaea -
= vice pFibuzny mechanismdm eukaryot.

o replikace, transkripce, translace, struktura geng,
= obtizna kultivovatelnost

o nedaji se aplikovat zasady klasické genetiky
= metody se vyvijeji -

o Klasické genetické

o genomické, metagenomické pristupy

Archaea
Euryarchaeota
E4
E3
Crenarchaeota ES
C2 E2
Bacteria E1 \ Eukarya
C1 \ N\

Thermotogales:= '

Diplomonads
Archaezoa




Genetické pfistupy umoznuji studovat systém
in vivo:

o Organizace genl: vytvareni a charakterizace mutant
= zpusoby vytvareni
nespecificka mutageneze - klasicka genetika

specifickda mutageneze — kombinace metod genového inzenyrstvi a klasické
genetiky

= umoznuje studovat
pocet genu zapojenych do urcitého procesu,
jejich relativni usporadani a transkripCni organizaci.




Genetické pfistupy umoznuje studovat systém
in vivo:

O Funkéni studie:

m biochemicka studie mutanta,
geneticky charakterizovany
definovan jako defektni v jednom genu

= umoznuje studovat:
indikaci role produktu zménéneho genu v metabolismu /n vivo

korelace genu a jeho proteinového produktu potvrzuje jeho biochemickou
aktivitu /n vivo
potvrzeni genomickych studii

studium metabolickych drah; analyza metabolitu akumulovaného u mutanta
umoznuje a koreluje mutaci s biochemickym déjem.




Genetické pfistupy umoznuje studovat systém
in vivo:

o Strukturni studie:

= biochemické charakterizace fady mutant s mutaci v jednom genu,
mohou objasnit zavislosti struktury a funkce proteinu

vyhoda pokud je stanovena struktura rentgenovou (X-ray) krystalografii a je
znama 3-D struktura.

0 Biotechnologie:
= Vytvareni mutant s zadoucimi vlastnostmi
zvysSena produkce zadaného metabolitu,
produkce modifikovaného metabolitu,
vytvareni zcela nové latky organismu nevlastni.




Zakladni parametry prokaryotniho chromosomu

O vSechny esencialni informace na jednom kruhovém chromosomu

= Bakterie — vyjimky
Lepfospira ma dva chromosomy o velikosti 4,4 a 4,8 Mbp),
Streptomyces a Borrelia— maji linearni chromosom

= Archae - pouze kruhovy chromosom,

O Velikost — menSi nez eukarya — velké rozdily
m Bakterie - 0.58 Mbp (Mycoplasma genitalium) az 9,2 Mbp (Myxococcus xanthus)

= Archaea - 0,5 Mbp (Nanoarchaeum equtans) az 5,8 Mbp (Methanosarcina acetivorans)
= Nejmensi nemaji nékteré biosyntetické drahy.
= Syntéza lipidl, aminokyselin, nukleotidd,
= Nutna symbioza
Symbidza s jinymi mikroorganismy nebo obligatni intracelularni patogeny
O Mimochromozomalni DNA
» Plazmidy — bakterie i archaea
= Viry - bakterie i archaea

o Literatura:
= Bakterie - Bacterial Genomes. Ronald M Atlas, Daniel Drell,

= Archaea - Archaeal Chromosome. Magnhus Lundgren. Archaeal Genomes. Ronald M Atlas
ENCYCLOPEDIA OF LIFE SCIENCES, 2008, John Wiley & Sons, Ltd. www.els.net



Archaea:

Methanosarcina acetivarans
Halobacterium salinarium
Sulfolobus solfataricus
Methanosarcing barkeri
Halobacteriurm sp,
Archaeglobus fulgidus
Pyrococcus furiosus
Ferroplasma acidarmanus
FMethanobacter ium thermoaotetrophicurn
Methanococcus jannaschii
Therroplasma acidophilurm
Manoarchasurn equitans

Bacteria:

Mostoc punctiforme
Fyococcus xanthus
Gernrnata obscuriglobus
Streptomyces coelicolor
FMesarhizobiurm loti
Fycobacterium smegrnatis
Pzeudomnonas aeruginosa
Burkhaolderia pseudornallei
Escherichia coli 0157 HV
Agrobacterium turnefaciens
Fseudornonas putida
Salrmonella typhimurium
Escherichia colik-12
Myzobacteriom tuberculosis
Bacillus subtilis
Caulobacter crescentus
Yibrio cholerae
Deinococcus radiodurans
Hyelella fastidiosa
Lactococcus lactis
Neiszeria meningitidis
Chlorobiurn tepidurn
Haemophilus influenzae
Aquifex aeolicus
Rickettzia prowazekii
Geobacter sulfurreducens
My zoplasma pneumoniae
My zoplasma genitalium

4 =] &

Genome size {(Mbp)



Tabulka velikosti chromosomu vybranych

mikroorganismﬁ
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Zakladni parametry prokaryotniho chromosomu

Cytoplasm  Nucleoid Ribosomes

O organisace uvniti buriky —

= Bakterie - pevné seskupeni do nukleoidu
(,supercoiled struktury, vazby na proteiny, vazba na membranu) S rm———

= Archae - chromatin — histony a alba proteiny — homology z eukaryoty — stabilizace DNA u termofilnich
o Organizace gend —

= Bakterie - klastry a operony, 75 — 95 % genomu kodujici sekvence, geny v jedné Kkopii,
(mimo rRNA a tRNA)

= Archaea - podobné- u nékterych —“self-splicing“ introny Il skupiny
o zastoupeni GC paru

= Bakterie - charakteristické pro jednotlivé druhy: 24% Mycoplasma, Clostridium , 76%
Micrococcus

= Archaea - 35 % Sulfolubos, 60% Pyrodictum — nepfispiva k termostabilizaci
0 dsDNA, obsahujici standartni base

= vyjimky: 5-methyl a 4-methyl cytosin, N6-methyl adenin) - (ochrana DNA proti
specifickym nukledzam, kontrolni signal nékterych funkci)

Cytoplasmic
membrane



O SChéma bUly\ky Cytoplasmic

membrane

Endoplasmic
reticulum

Ribosomes

Cytoplasm  Nucleoid Ribosomes Nucleus
Nucleolus

Plasmid
Nuclear
membrane
— Golgi
S pum
0 " Cytoplasm
Mitochondrion
Cytoplasmic  Chloroplast S
Cell wall inembraie piesigpdiOpn 10 um

2008 Pearsen
Figure 2-1a Brock Biology of Microorganisms 11/e ¢ Fresscetallinc
© 2006 Pearson Prentice Hall, Inc.




Elektronovy snimek chromosomu

o Chromosomalni a plazmidova
DNA

= Sipka oznacuje plazmid

= bunky rozbity Setrnou
metodou - chDNA intaktni

Hutington Potter and Davtl DRSSIC ‘



Elektronovy snimek nukleoidu bakterii

Série podélnych fezl bunék E. coli, pfipravenych kryofixaci (CFS).




Elektronovy snimek nukleoidu archaea

Elektron mikroskopicky snimek Thermococcus celer
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Replikace — bakterie

New strand

: Single-stranded DNA
Leading templat X g :
. i >. binding proteins

7l .
DNA polymerase ga(;;lﬁt

Collaboration of Proteins
at the Replication Fork



Korelace genetickych a fyzikalnich map:

0 Geneticka Mapa — priblizna pozice genu ur€ena genetickym krizenim
U enterobakterii je kalibrovana v jednotkach, rovnych jedné setiné mapy.
Vzhledem k tomu, Ze pfenos chromosomu E.colikonjugaci trva asi 100 minut, jsou tyto
jednotky pojmenovany jako minuty.
Misto ori lokalizovano do 80 minuty.
Nula je umisténa v threoninovy lokus. Vytvareny pomoci v§ech zpUsobu prenosu (konjugace,
transformace, transdukce).

OFyzikalni mapa — stanoveni exaktni pozice uréité sekvence DNA od ori
Je kalibrovana ve 100 intervalech nazvanych centisomy.
Jeden centisom je roven 1% délky genomu.
Jeden centisom (stanoven jako fyzikalni jednotka) se nemusi nezbytné rovnat jedné minuté
(stanovena rekombinaci), nebot’ frekvence rekombinace je v rliznych ¢astech genomu riizna).

C0Pri sekvenaénich projektech -

mnoho ORF s neznamou funkci - oznaceni téchto genu podle pozice na fyzikalni mapé
(v centisomech) tfipismennym kodem: ye/Y

1. y, 2. desitky centisomu, 3. jednotky centisomu, (aa A =0, ba /=1 atd.)



a mapa E.coli

Genetick




Fyzikalni mapy

o V soucasné dobée 1456 kompletnich sekvenci bakterii a archaea

O Sekvence publikovany —

m NCBI - Genome -

= http://www.ncbi.nlm.nih.gov/genomes/MICROBES/microbial_taxtree.html

o bakterie i archaea —

o 9
Microbial Genomes 22, o

Genome Project | Genome | Prokaryotic Projects | Collaborators | gMap | ProtMap | TaxPlot | BLAST |[FTP| Contact us
Genomes
Genome Projects

Microbial Genomes Resources presents public data from prokaryotic genome sequencing projects. The

contains data from finished genomes as well as draft assemblies. ! :
Prokaryotic Projects
Microbial Genomes
Microbial Genome Annotation Tools: We are pleased to annouce the availability of GeneMark and Glimmer, gene prediction ggm;lete Genomes
tools for microbial genome annotation Draft Assemblies
Registered
Genome Annotation Pipeline: NCBI has developed a pipeline for annotation of prokaryotic genomes. This service is available E‘:tsr’e"z‘dgenme
to all users by request. If interested. please send an email to NCBI Genomes. @
X . . . L L. Sequin
rew  Submission Check Tool: Microbial genome submission check is for the validation of genome submissions to Genbank. Submission Guide
Register a Project
: I . I . Submit a Genome
The Concise BLAST database allows for faster calculation times and a broader taxonomic view by eliminating similar proteins Submit Traces
within a genus. ] Tools
4 Resources
Prokaryotes are the earliest forms of life, appearing on earth 4 billion vears ago. During the course of their evolution they have #__Sequencing Centers.
4 Collaborators.

extensively altered the biology and chemistry of our planet. More advanced organisms developed as once free-living bacteria
took up symbiotic residence inside other cells. These organisms eventually became the organelles found in modern eukaryotes
Energy-producing mitochondria and chloroplasts are examples of organelles in eukaryotic cells.

The Prokaryotes include the Archaea, which inchide inhabitants of some of the most extreme environments on the planet, and
the Bacteria, which include both important pathogens and producers of fermented food, antibiotics, and vitamins.

®

St

Browse Genomes

Colla
Database: Genomes ~| Organisms | Bacteria | Comp LA 3 Ieve\:*__ [ &

cla ia 556
class Epsionproteobacieria 71 sequence(s)
class Dettaproteobacteria 79 sequences)

] cla teria 1
class:Alphaproteobacteria 347 sequence(s)
class: Zetaproteobacteria 1 sequence(s)

&) qen us 1
class Bacill 318 seauence(s)
|ass Clostridia 284
class Neastivicutes 44 sequence(s)
clgss Erysipelotrichi 25 sequencers)
cless Spirochastia 51 sequence(s)
class Chiamydia 12 sequence(s)



http://www.ncbi.nlm.nih.gov/sites/entrez?db=genome

Fyzikalni mapy

0 Organizace genomu

The Organization of the Bacterial Genome. Eduardo P.C. Rocha, Annu. Rev. Genet. 2008. 42:211-33

Replication starts at the arigin (OFi)
| Leading strands

Highly expressed genes cluster at ori for
raplication-associated gene dosage affacts

Gene strand bias results in more

ac sl are higher genes in the leading strand

im the leading strand

Functionally neighbor genes
are co-transcribed in operons,

which group in suparoperons
Replichares have similar sizes, greup perope

i.2. chromosomes are symmatric
{~180° orifter)

Genomic islands are often
the result of lateral transfer

Recombination-associated chi sites
accumulate in the leading strand

Leading strand KOPS motifs near

Macrodomains are super- dif guide chromosome translocation

structures of supercoiling domains

Lagaing strands |
Replication tarminates at the dif site

Figure 1

Elements of genome organizacion.




Struktura bakterialniho genomu

o Kodujici informace na jednom vlaknu
= Stridaveé na obou viaknech
= U fagl nékdy dochazi k prekryvu
= Jednotlivé geny v jedné kopii (vyjimky tRNA, rRNA, )

yubF
ywubG tyre dlth  ywaf
yubH yubE yubC epr sacK sacY ywaE  ywaD dlth ditBdltc dltE
3930001 gy I ;| . - %mm‘-(@ 3966800
thik yubD yubB g=pA ywatC licH lich
yubI yubA yuaF nenfl licC
katX yxlH yxlA yxkJ ysxkI yxzE aldy yxkC
3960001 m% — DLJLK J-<_J ._- 3990000
licB yx=F yxlG yxlE yxko cydC cydB yxkH yxkF yxkD galE
licC yxlJ yxlF yxlC cydD cydi nsni
licRk yxlD
sigf
yx_jH
yx jH pepT  yxjI
yx jO yx jHyx jL yx jJ yx jG yx jA citH yxio
3998881 4828888
yxkA bdh scof yx jB ysiT bgls yxiP deaD yxiHyxil yx=G
scoE yx jC yxis lieT yxiK yxiH
katB yxiJd

yxil

Fyzikalni mapa genomu Bacillus subtilis — BSORF - http://bacillus.genome.ad.jp/bsorf.html




Struktura genomu Archaea

o Fyzikalni mapa genomu Halobacterium salinarum R1 -
NCBI Genome

Gene Classification based on COG functional categories Search gene, GenelD or locus_tag: " Find Gene ]
‘ Zoom
357,235 m
[ DE1719R acai
hatl
kors memAZ OE1724R <+

Click here for Sequence Viewer presentation (base sequence and alisned amino acids) of selected region




Mycobacterium tuberculosis

Gene role Genes | Per cent | Colour
Unknown 335 11.60H
Hypothetical 725 25.0

Protein fate 79 2.74

Cell envelope 114 3.96!
Transcription 37 1.28

DA metabolism 64 2.22

Other categories 70 2.43

Energy metabolism 227 7.88

Protein synthesis 114 3.96

Cellular processes 101 3.50
Regulatory functions 164 5.69 -
Amino acid biosynthesis 84 2.91

Transport and binding 162 5.62

proteins

Central intermediary metabolism 274 9.52 .
Fatty acid and phospholipid 168 5.83
metabolism

Purines, pyrimidines, nucleosides, 56 1.94

and nuclectides

Biosynthesis of cofactors, 104 3.61

prosthetic groups, and carriers

Number of genes 2878 | 100.00

Functional distribution of genes for the bacterium Mycobacterium tuberculosis CSU 93.




Methanothermobacter thermoautothrophicus

Methanothermaobacter thermoautotrophicus Delta H
Genes  Per cent

Colour

Unknown function 91 4.205176
Conserved hypothetical 377 1742144
Protein fate 89 4112754
Cell envelope 141 ©.515712
Transcription 62 2865065
DNA metabalism 101 4.667283
Unclassified 330 15.24954
Energy metabolism 271 125231
Protein synthesis 116 5360444
Cellular processes 60 2.772643
Regulatory functions 82 3.789279
Amino acid biosynthesis 82 3.789279
Transport and binding

proteins 107 4.044547
Central intermediary

metabolism 76 3512015
Fatty acid and

phospholipid metabolism 13 0.600739

Purines, pyrimidines,

nucleosides and

nuclectides 54 2495379
Biosynthesis of cofactors,

presthetic groups and

carriers 06 4436229
Mabile and

extrachromosomal

elerment functions 15 0.693161
Signal transduction 1 0.046211

2164 100

! Functional distribution of genes for the archaeon Methonothermobader thermautotrophicus Delta H.




Struktura bakterialniho genomu

0 Organizace typického strukturniho genu u bakterii.

+1 ATG Tas TTTT
5' 3|
3' 5|
b iy
R o \ ;
Promoter Coding region Transcription
Terminator k
Mote that features of DA are encoded in the template =trand but
uzually shown on the corresponding pozition on the "mRRA-like" strand.
+1 ATS Tad TITT
5' 3|
3' 5|
5 T
\I\ RMNA polymerase readz the template strand, Thus,
mR A iz complementamy copy of the template strand.




Transcription:
' RNAP holoenzyme

%

'z !P! }——/ DNA

‘ RNAP holbenzyme binds to pramater
i —
‘ Transeript on beging

1——P —

‘ o-subunit isejected

/— '/' —

‘ Transeript on continues

B m— i -/

.-/’

Transeript on termnation site
- ‘ causes ejection of RNAP

’g) mRNA
Translation:
Ribosames bind ar translational ‘ \'

start sites (Shine-Delgarmo
sequence and start codon)

IR

Transeription continues untlil
ribosomes encounte a stop codon
(UAG, UAA o UGA) then ribasomes
disgoz late, releasing protein

Note that although not shown in this cartoon, translation begins soon after
the mRNA transcrigt is made.

S



Kontrola genové exprese

Bakterie

0 Organizace souvisejicich genu do klastru

0 Koordinovana kontrola souvisejicich genu
= operonovy model

O Polycistronni mRNA

O Kontrola na transktipCni urovni -
= regulacni proteiny kontrola transkripce

urcité podminky — inducibilni geny
O Kontrola na translacni urovni -

= struktury mRNA reguluji iniciaci translace
nizkomolekularni latky, teplota, antisense RNA



Laktosovy operon

O

O

O

O

O

Structurni geny

m /acz lacy, lac a
= Promotor

= Polycistroni mRNA

Regulaéni geny
= Repressor

Operator
Operon

Induktor - laktosa

Regulaéni
geny Operon
|
| |
Lilplol 2z | 'y [ a | DNA

REpresor

= 0
oo = = 0% Srote
-
° : o - ) 0 ) rotein
p-Galactosidasa Transacetylasa
Permeasa




Laktosovy operon

0 Induktor --

laktosa

= nepritomny
aktivni represor
zadna exprese

= pritomny
inactivace
represoru
exprese mRNA

o Negativni
kontrola

nepritomnost laktosy

(o 7z [ v T a |

Activ 1

No lac mMRNA

pritomnost laktosy

L i [P]o] z I y I a |
& T ——""—
Inactive ©° oc.o ° ..

[ e
0:0 = = 000

p-Galactosidase Permease Transacetylase




Laktosovy operon

o Genetickou analyzou /ac operonu vytvoren model
— platny dodnes

lacl lacp lacO lacZ lacY lacA

rence ol T
lactose

05 0, 0,
l / -82 +11 +401

lacl lacp lacO lacZ lacY lacA
L T e

L e
®—0

Allolactose

Presence of
lactose




Kontrola genové exprese

Archaea:

o Transkripce:
m transkripcni mechanismus - podobny eukaryotni
= regulace - regulatory bakteridlniho typu, pozitivni, negativni regulace

Eukarya Archaea Bacteria
Saccharomyces cerevisiae Pyrococcus furiosus  E. coli
RNAPol.| RNAPol. Il RNAPol. il .33 .25 =1
«ERPA130 »
— <«@RPC160 ? GCAAA TTTAY, ATA

RPA135. ~ RPC128




Rozdily bakterie versus Archaea

Property

Cell wall

Membrane lipids

Histone-like proteins

Initiator in protein synthesis

Ribosome sensitivity to diphtheria
toxin

RNA polymerase structure

Promoter structure

Sensitivity to chloramphenicol,
kanamycin, streptomycin

P

Archaea

Peptidoglycan absent

Phytanyl (isoprenoid)-based
hydrophobic chains, bound to
atom C2 and C3 of glycerol by
ether linkages

Present

Methionine

Yes

8-12 different subunits
TATA box

No

Bacteria

Peptidoglycan present

Predominantly straight-chain fatty

acids, bound to atom C1 and C2
of glycerol by ester linkages

Absent

N-formylmethionine

No

4 different subunits (")

-10 and -35 sequences (Pribnow
box)

Yes

Comments

A variety of cell wall types are
found among the Archaea, based
on pseudomurein, complex
polysaccharides, glycoproteins and
other components

Eukarya have lipid similar to those
of the Bacteria

A property the Archaea share with
the Eukarya

A property the Archaea share with
the Eukarya

A property the Archaea share with
the Eukarya

A property the Archaea share with
the Eukarya




0 Rozdily?2

Table 1 Some comparative properties of Bacteria, Archaea and Eukarya “

Property Bacteria Archaea Eucarya
Membrane-enclosed nucleus No No Yes
Closed circular DNA chromosomes Yes Yes No
Genes organized In operons Yes Yes No
Histones present No Yes Yes
Membrane lipid linkage Ester Ether Ester
Peptidoglycan in cell walls Yes No No
mR NAs with 5-caps and 3'-poly A tails No No Yes
Transcription TATA box-like binding sites No Yes Yes
Sensitivity to diphtheria toxin (translation factor No Yes Yes
EF2 inhibitor)

Sensitive to streptomycin (708 ribosome inhibitor) Yes No No
Sensitive to anisomycin (808 ribosome inhibitor) No Yes Yes
Sensitive to aphidicolin (DNA polymerase inhibitor) No Yes Yes

“References in Brown and Dolittle (1997)
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Z.akladni charakteristiky ,,chovani‘
bakterialniho chromosomu

O Haploidni s nestabilni diploidni fazi béhem reprodukcéniho cyklu

m CastecCna diploidita - pfi nékterych formach genetickych zmén (konjugace,
transdukce)

O Plasticita a proménlivost genetického materialu
prestoze u prokaryot neni sexualni reprodukce.
= nahodné mutace — mutatorové kmeny - bodové mutace, delece, inserce
= mobilni genetické elementy — delece, inserce, duplikace, plasticita genomu

= horizontalni pfenos - vzajemné sdileni mobilnich elementl — konjugace,
transdukce



Bacterialni genom
T T N

Flexible Gene Pool

Core Gene Pool

Genomické ostrovy
Fagy
Plasmidy
Integrony
Transposony

Chromosom

« Bunééna sténa a membrana ° Patogenicita
- Zakladni metabolické drahy * Resistence k antibiotikim

* Ribosomy « Sekrece
* DNA replikace » Symbiosa
* Metabolismus nukleotidu « Degradace

» Sekundarni metabolismus
Restrikce/ Modifikace
* Transposice/ Integrace




Zakladni rysy pfenosu genti u bakterii

O Prenos je jednosmérny
= donor > akceptor
0 Donor neposkytuje cely chromozom - vytvoreni merozygoty
= prechodna diploidita
= homologni rekombinace — zaména alel
= restrikce akceptorem
o Céastedna stabilni diploidita
= pri nékterych formach genetickych zmén (konjugace, transdukce)

in cis — insertovany v blizkosti alely akceptoru
in trans - plazmid, bakteriofag

0 Pfenos genl je mozny mezi raznymi druhy
= horizontalni prenos




Vytvofeni a osud merozygoty

Integrated
exogenote
Exogenote
Conjugation Merozygote Partial diploid
Transformation clone
Transduction
.
Partial diploid
Endogenote cell
Host

restriction



INTRACELULARNI PRENOS GENOMU

Transposice
Recombinace
Chromosom

~y

=  Housekeeping“ geny

- (Geny pro virulenci, resistanci k antibiotikim etc.




INTERCELULARNI PRENOS GENOMU
GENETICKE ELEMENTY BAKTERIi

transformace

/*)7 donor

Chromosom

konjugativni/mobilni plasmid

konjugace

Inserc¢ni sek\rence
(transposon)
Chromosom
transdukce akceptor
bakteriofag




Modelové organizmy

O Bakterie -

= Gramozitivni - Bacillus subtilis -
transformace
Genetické studie sporulace

= Gramnegativni - Escherichia coli
Genetické mapovani - konjugace
Lac operon - regulace transkripce
Bakteriofagy - studie translace
Hostitelsky organismus pro rekombinantni techniky

O Archaea -

= nejlépe prostudovana archaea- Sulfobulus sp., Halobacterium
sp., Methanosarcina sp.-

Klasické genetické nastroje — transformace, konjugace, shuttle vektory
(E.coli) - knock out, nespecifickd mutageneze.




