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GENOM

Genom — soubor genetické informace organizmu

- biologicka informace k sestaveni a preziti zivého jedince
* eukaryoticky
* prokaryoticky
* Viry

Protein

chromozomy v jadre
mitochondrie
+ chloroplasty

nukleoid
plazmidy



INTERNETOVE ZDROJE
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INTERNETOVE ZDROJE
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INTERNETOVE ZDROJE
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STRUKTURA CHROMOZOMU

DNA + histony = nukleozom

4

Jkoralkova“ forma chromatinu — 11 nm
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form of chromatin
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STRUKTURA CHROMOZOMU

30 nm chromatinové vilakno

* nekolik teorii, 2 modely:

« solenoidovy model — pouze
spojovaci histony (napf¥. H1)

 helikalni model — spojovaci
histony + konce histonu
tvoricich jadro nukleozomu —
chemické modifikace koncu
histonu oteviraji 30 nm vlakno

(A) Thesolenoid (B) The helical
model

ribbon model




STRUKTURA CHROMOZOMU

Kondenzované mitoticke chromozomy: 1400 nm
jedna chromatida: 700 nm

Centromere
Telomere
Chromatid
Centromery, telomery — ‘ - T
repetitivni sekvence

5 3
12m AGGGTTAGGGTTAGGGTTAGGGTTAGGGTTAG
imm TCCCAATCCCAATCCCAATCCCAATCC

3’ 5




MITOTICKE CHROMOZOMY

Lidsky karyogram im ¥

M Centromere — rDNA [l Constitutive heterochromatin

-
m i
-
—
= [l
] . a
s &=
22 - 1 3 m ety = L | g = 2 o
n . w [ ] 23 " " . =l " . 22
5 153 21
iy Hx = 1% = I e L@
131 - TR iﬁ == n x 12 l n: . 14 - naz
iH v R i 12 1 21 [l
n - mna z1a 13 na
oy H - 1 el a2 I | | N3 -
12 142 12 . 133 [l 2 12 a2 i
1: . 1 n o = HEN 4 o 2z -
N g Biwm fi e =T ] =
s i 13 l 22 . bed et | 1 -
- n 12 a3 14 14 - n.as b
23 n i . L] . 15 15
» I 241 133 . F 161 [l 211 .
> o B -0 0 &= © »
2 a7 A n n: . 213 .
=
I :;u :; - H 82 I HER S 231
o | B3 Tl oo i em
322 E a2k 3.2
i 333 . ana 311 23 . ¥ .
a3 iﬂ = n: HH - 21 B ELE] . 24
B «J =H v 32 53 - o |
. v o . 262 i, 24
G-bandin Dark bands are AT-rich = “m o B N
Hoaem » H z 1 @ . = 3 7
1 m pn—- = m » H 3, . = o jiss] i)
Pale bands are GC-rich p 2 » . B 2 - .
1 2 3 4 5 6 7 X

R-banding Dark bands are GC-rich

Pale bands are AT-rich im i = Ca pe
Q-banding Dark bands are AT-rich -l im0 EF 2 e
: 0o : iz i - TS
Pale bands are GC-rich e X ; ® i e i
5 - L - . “EI ﬂ ‘ : 2 . i !
L H : o= . |
C-banding Dark bands contain constitutive @ = R rm B‘ = '®m BB B
1 2 2 . el | 21 R : 2 ;‘:é
heterochromatin = = im = g W o R
vm B o@=s R : B 5
-® #j “§ ~B = m = - m
mem me HS »®™ BT ocem ma omo
8 9 10 n 12 13 14 15

133 2 e
132
131 12 naz
-m . W Nm
n2 na nz 4 L] LER
132 13
i i x X 130 - ” . L ] 1z - na
nz 1, . 12 na e .2 0l X
121 N3 - 121 [l nz i nan
32 - 11 e W X ni by nz m
n L M2 ik n2 naz
T 212 . 1 = iz
2 2 03 2 [l ::‘ | | \z.z}ﬁ —]
9 ' B = . 1k =2 [l Ty mm 122 i
b B 134 . 153 2 4
16 17 18 19 20 ral 22 Y



NETYPICKE CHROMOZOMY

* Minichromozomy
« kratké, vysoka hustota genu (az 6x)
* napr. kure
* B chromozomy
* individualni, nevyskytuji se u celé populace
« fragmenty normalnich chromozomu, zfejmé pozustatek chyb v
prubéhu déleni jadra
* bézné u rostlin, snizuji zivotaschopnost
* | houby, hmyz, zivoCichove
* Holocentricke chromozomy

* ne jedna centromera, ale nekolik podobnych struktur podél
chromozomu

* napf. Caenorhabditis elegans



ORGANIZACE GENOMU
3200 Mb
Related
48 Mb sequences

Genome-wide Other
repeats intergenic
1400 Mb regions

600 Mb

Gene Microsatellites

Various
LINEs LTR elements 510 Mb
640 Mb 250 Mb
SINEs § DNA transposons
420 Mb 90 Mb

1152 Mb




GENY A PRIBUZNE SEKVENCE

Genes and gene-related
sequences 1200 Mb
Exons Related
48 Mb sequences

1152 Mb

Gene
e =



GENY
Geny

 UTR — neprekladana oblast genu
 Introny — sestfih
« Exony — funkCni produkty

Genoveé rodiny - skupiny genu se stejnou nebo podobnou
sekvenci

* jednoduché
« vznikly pravdépodobné duplikaci genu

* napr. geny pro lidskou ribozomalni RNA:

« 2000 genu pro 5S rRNA — vSechny v jedné skupiné lokalizované na
chromozomu 1

» 280 kopii genu pro 28S, 5.8S a 18S rRNA — pét skupin po 50-70
kopiich na péti chromozomech

« komplexni
« podobné sekvence (ale ne stejné), odliSné vlastnosti
* napf. savCi globiny — exprimované v ruznych vyvojovych stadiich



ROZLOZENiIi GENU NA CHROMOZOMU

 Nehomogenni
« Geny i v centromere, nizsi hustota

Chromozom 1 u Arabidopsis
1(|)£I kb

Pseudocolor

spectra:

I H

High density Low density
38 genu na 100 kb 1 gen na 100 kb

Clovék: 1-64 gend na 100kb



PSEUDOGENY

Evolucni relikt

« 2 skupiny

» konvencni — vznikly mutaci
« castecné funkéni nebo
nefunkéni

e procesovane — odvozené z mRNA

* nemaji introny

 chybi jim regulacni sekvence

pred genem
* nefunkCni

Functional gene

Transcription 1

RNA

/ Reverse transcription

DNA

1 Re-integration

Pseudogene Functional gene



FRAGMENTY GENU

« Zkracené geny

Genoveé fragmenty

Functional gene

| |
N\
TR =]

Truncated gene Gene fragment

I B B . . o r 4 r 4




INTERGENOVA DNA

Junk® (= vetes, haraburdi) DNA — neni pravda

Intergenic DNA
2000 Mb

Genome-wide Other
repeats intergenic
1400 Mb regions

600 Mb

Microsatellites
90 Mb
Various
510 Mb

LINEs LTR elements
640 Mb 250 Mb
'SINEs f] DNA transposons
420 Mb 90 Mb




REPETICE

\Interspe sIrep ea[ ii Chromosome 1
Rozptylené repetice Ay WS

 vznikaji transpozici
* LINEs (long interspersed nuclear elements) — nad 300 bp
« SINEs (short interspersed nuclear elements) — pfiblizné 300 bp

Tandemove repetice - satelity
« LTR (long terminal repeat) elementy

Minisatelity
 jednotka repetice do 25 bp, delka do 200 kb
 telomery

Mikrosatelity
 jednotka repetice do 13 bp, deélka do 150 bp
 vznikaji chybami pri replikaci genomu
« funkce neni znama
 vyuziti: genetickeé profilovani




ORGANIZACE LIDSKEHO GENOMU

Human genome
3200 Mb

37,5% 62,5%

Genes and gene-related Intergenic DNA
sequences 1200 Mb 2000 Mb

Related 36 Genome-wide Other
48 M sequences 0 repeats intergenic
1152 Mb 1400 Mb TV 18,75%

1,5%
0 43,75% 600 Mb

Gene Microsatellites

Various
LINEs LTR elements -
640 Mb 250 Mb L
SINEs J DNA transposons
420 Mb 90 Mb




ORGANIZACE JADERNEHO GENOMU

Lidsky genom — 50 kb

4 geny e ———— e
88 repetic _.=.=_=__.=_=.==
+ LINEs — - - L =

- SINEs = T

« LTRs __ . | . - . “co27 | -

* DNA transpozony — . —— .
7 mikrosatelitl (ztoho4v = — o
intronech) o
30% nekodujici DNA bez S e o ol ol "0 255

repetic a znamé funkce



ORGANIZACE GENOMU

(A) Human
PKP2 SYB FLJ10143 CcD27

(B) Saccharomyces cerevisiae
GLK1 SRO9 HIS4 FUS1 AGP1 t Ty2 t BUD3

| T T T T | T T T T [ T T T T [ T T T T [ T T T T |
0 10 20 30 40 50 kb

(D) Maize A
————— e ————
I I I 1 1 I 1 I 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I
0 10 20 30 40 50 kb
LTR DNA oo
exon intron LINE SINE element transposon gen:;en;:;vtvlde Microsatellite tRNA gene




ORGANIZACE GENOMU

« C-value paradox (C-value enigma) — slozitost
organizmu nekoreluje s velikosti genomu

Fungi p————

Algae (s R e N e

Protozoa e e T I

Insects e ————

Molluscs Ime—|

Fish [ ——

Amphibians ]

Reptiles e

Birds o]

Mammals ]
T I

Flowering plants
| | | | | | |

1 10 100 1000 10,000 100,000 1,000,000

Genome size (Mb)



ORGANIZACE GENOMU

* Velikost genomu a pocet genu nekoreluje

Saccharomyces cerevisiae (budding yeast) 12.1 6100
Schizosaccharomyces pombe (fission yeast) 12.5 4900
Caenorhabditis elegans (nematode worm) 97 19,000
Arabidopsis thaliana (plant) 125 25,500
Drosophila melanogaster (fruit fly) 180 13,600
Oryza sativa (rice) 466 40,000
Gallus gallus (chicken) 1200 20,000-23,000
Homo sapiens (human) 3200 30,000-40,000




KATALOG GENU

« QOrganizmy se sekvenovanym genomem
« Lidsky katalog genu:

Expression, replication

and maintenance

of the genome Signal
__ transduction

General

Various other b'OCh.e mical
b functions of

activities
the cell

* co nevycCteme: Co déla Cloveka Clovekem?



o

KATALOG GENU

B S. cerevisiae
A.thaliana

M C. elegans

M Fruit fly

B Human

5000
4500 |

4000
3500
3000
2500 |
2000
1500

sauab jo Jaquinpn

1000 }



PROKARYOTICKY GENOM



PROKARYOTICKY GENOM

* Prokaryota
* bacteria
e archea

Plasmids



PROKARYOTICKY GENOM
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PROKARYOTICKY GENOM

Escherichia coli K12 One circular molecule 4.639 4405
Vibrio cholerae El Tor N16961 Two circular molecules
Main chromosome 2.961 2770
Megaplasmid 1.073 1115
Deinococcus radiodurans R1 Four circular molecules
Chromosome 1 2.649 2633
Chromosome 2 0.412 369
Megaplasmid (@) v7 145
Plasmid 0.046 40
Borrelia burgdorferi B3 1 Seven or eight circular molecules,
eleven linear molecules
Linear chromosome @9 il 853
Circular plasmid cp9 0.009 12
Circular plasmid cp26 0.026 29
Circular plasmid cp32* 0.032 Not known
Linear plasmid Ip17 0.017 25
Linear plasmid Ip25 0.024 5E)
Linear plasmid |p28-1 0.027 32
Linear plasmid Ip28-2 0.030 34
Linear plasmid Ip28-3 0.029 41
Linear plasmid Ip28-4 0.027 43
Linear plasmid Ip36 0.037 54
Linear plasmid Ip38 0.039 52
Linear plasmid Ip54 0.054 76
Linear plasmid Ip56 0.056 Not known




PLAZMIDY

» dodateCna geneticka informace
« adaptace na podminky prostredi
« zvyhodneni nositele

Resistance Antibiotic resistance Rbk of Escherichia coli and other bacteria

Fertility Conjugation and DNA transfer between bacteria F of E. coli

Killer Synthesis of toxins that kill other bacteria Col of E. coli, for colicin production

Degradative Enzymes for metabolism of unusual molecules TOL of Pseudomonas putida, for toluene metabolism

Virulence Pathogenicity Ti of Agrobacterium tumefaciens, conferring the ability
to cause crown gall disease on dicotyledonous plants




PROKARYOTA vs. EUKARYOTA

E.coli
thrB
IS186 IS1 ;
thrA 1 thrC dnaK | | carB leA
[ | | T | [ T T | | | T | | T I | T T | [ T T | T |
0 10 20 30 40 50 kb
Gene
—_—
Genome-wide
repeat
Clovék
PKP2 SYB FLJ10143 CcD27
0 10 20 30 40 50 kb
KEY
LTR DNA Other i
exon intron LINE SINE e[ement transposon gen:)elsg;‘t"lde Microsate"ite tRNA gene




OPERON

lacZ lacY lacA

 laktdézovy operon S S =
« vyuziti laktozy (///;><<;\;:?\\\\\\
Lactose permease transports B-galactosidase + transacetylase
lactose into the cell split lactose to galactose + glucose
* try ptOfa n Ovy O p eron trpE trpD trpC  trpB trpA
. stejna biochemicka draha -
Chorismic acid =) » » Tryptophan

« Methanococcus jannaschii (archea) and Aquifex
aeolicus (bakterie)
+ rozdilné funkce

gatC recA pilU cmk pgsA rec)



VELIKOST PROKARYOTICKEHO GENOMU

Bacteria

Mycoplasma genitalium 0.58 500
Streptococcus pneumoniae 2.16 2300
Vibrio cholerae El Tor N16961 4.03 4000
Mycobacterium tuberculosis H37Rv 441 4000
Escherichia coli K12 4.64 4400
Yersinia pestis CO92 465 4100
Pseudomonas aeruginosa PAOT 6.26 5700
Archaea

Methanococcus jannaschii 1.66 1750
Archaeoglobus fulgidus 2.18 2500




GENOM ORGANEL



GENOM ORGANEL

endosymbioticka teorie vzniku organel
* volné bakterie
« symbidza s pfedchudci eukaryotickych bunék
* endosymbiodza
100 az 1000 kopii v jedné bunce
dedicnost — jako jedna kopie ?77?
transfer DNA z organel do jadra i mezi organelami
* Arabidopsis

* mitochondrialni genom obsahuje jadernou DNA i
chloroplastovou

* jaderny genom obsahuje casti chloroplastove i
mitochondrialni DNA

» oObratlovci
* mitochondrialni DNA v jaderném genomu



MITOCHONDRIALNIi GENOM

o cirkularni, ale i linearni

* 1 mitochondrie — 10 identickych molekul = priblizne
8000 v jedné bunce (u Cloveka)

Clovek
Cytb 12S rRNA
ND6 . 165 rRNA

16569 bp

] :
ATP6 ATPS coln

= Respiratory complex gene
S Ribosomal RNA gene
« Transfer RNA gene

21SrRNA

kvasinka

varl
ATP9 &~ colil
colnl
Cytb
9S RNA
ATP6 &
ATP8 ", 15S rRNA

. Respiratory complexgene [ Ribosomal protein gene s Intron

B Ribosomal RNA gene »  Transfer RNA gene @ OtherRNA gene



CHLOROPLASTOVY GENOM

psbC
| psbD

i psbl
PsbK

Psie6

8 Photosynthesisgene [ Ribosomal proteingene [l Transfer RNA
& RibosomalRNAgene @ RNA polymerase gene Fe



VELIKOST GENOMU ORGANEL

Mitochondrial genomes

Plasmodium falciparum Protozoan (malaria parasite) 6
Chlamydomonas reinhardtii Creen alga 16
Mus musculus Vertebrate (mouse) 16
|Homo sapiens Vertebrate (human) 17
Metridium senile Invertebrate (sea anemone) 17
Drosophila melanogaster Invertebrate (fruit fly) 19
Chondrus crispus Red alga 26
Aspergillus nidulans Ascomycete fungus 55
Reclinomonas americana Protozoa 69
Saccharomyces cerevisiae Yeast 75
Suillus grisellus Basidiomycete fungus 121
Brassica oleracea Flowering plant (cabbage) 160
|Arabidopsis thaliana Flowering plant (vetch) 367
Zea mays Flowering plant (maize) 570
Cucumis melo Flowering plant (melon) 2500
Chloroplast genomes
Pisum sativum Flowering plant (pea) 120
Marchantia polymorpha Liverwort 121
Oryza sativa Flowering plant (rice) 136
Nicotiana tabacum Flowering plant (tobacco) 156
Chlamydomonas reinhardtii Creen alga 195




GENOM VIRU A MOBILNi ELEMENTY



VIROVY GENOM

virus — nukleoproteinova castice

zavislé na hostiteli — potrebuji ribozomy a translacni
aparat pro syntéezu proteinového obalu
viry

 bakterii neboli bakteriofagy (fagy)

« eukaryot

virovy genom Protein _ Protein N:Eilgic
* DNA nebo RNA |
e cirkularni nebo linearni ‘
* ssnebods
* segmentovany nebo Nucleic

nesegmentovany - /&

acid

Icosahedral Filamentous Head-and-tail



GENOMY FAGU

« pocet genu: 3-200
» prekryvajici se geny
« fagy
* lytické (virulentni), napr. T4
* lyzogenni (mirné), napr. fag A

X174

5386 bases

A Escherichia coli Head-and-tail Double-stranded linear DNA 495 48

0X174 E. coli Icosahedral Single-stranded circular DNA 5.4 11

f6 Pseudomonas lcosahedral Double-stranded segmented 2.9, 4.0, 6.4 13
phaseolicola linear RNA

M13 E. coli Filamentous Single-stranded circular DNA 6.4 10

MS2 E. coli lcosahedral Single-stranded linear RNA 36 3

PM2 Pseudomonas lcosahedral Double-stranded linear DNA 10.0 approx. 21
aeruginosa

SPO1 Bacillus subtilis Head-and-tail Double-stranded linear DNA 150 100+

T2, T4, T6 E coli Head-and-tail Double-stranded linear DNA 166 150+

17 E. coli Head-and-tail Double-stranded linear DNA 39.9 55+




LYTICKA INFEKCE

The lytic infection cycle
DNA
Protein coat

Receptor protein
Bacteriophage T4

; 0
attaches to L&
E. coli bacterium
A —

l Phage DNA is injected
into the cell

e produktivni
* dochazi k lyzi bunék
* doba latence — 22 minut | Tensaptonar

e Cas potrebny k reprodukci
faga

Bacteriophage T4

DNA = RNA
1 Replication of

phage DNA

D 2

min

*|

DNA= DNA RNA
1 Capsid protein

synthesis

=) ©
|H ” -’ o~

=M min

RNA = Protein
Host cell bursts,
new phage released

: &
A, Min



LYZOGENNI INFEKCE

°* mirna y S kryta (A) Integration into the host DNA

 okamzité po proniknuti fagové 3 pacteriophage)
DNA - integrace viroveho '

. . coli
genomu do genomu hostitele -

, v . nearation site Site-specific
mistné specifickou e Sromas \ recombination
rekombinaci — profag _—

 indukce excize profaga — ) Exciionand synthesis { any con
chemické nebo fyzikalni | inductions?
Excised
ADNA J prophage

faktory — zfrejmé vazané na
poskozeni DNA

! Phage gene expression, DNA
replication, capsid synthesis

: —
*_o—* New \ phages
—® arereleased

-8



VIRY EUKARYOT

* genomy variabilni

 DNA, RNA,; ds, ss; cirkularni, linearni; segmentovane
nesegmentované

 velikost genomu: 1,5-240 kb

Adenovirus Mammals Double-stranded linear DNA 36.0 30
Hepatitis B Mammals Partly double-stranded circular DNA 3.2 4
Influenza virus Mammals Single-stranded segmented linear RNA 22.0 12
Parvovirus Mammals Single-stranded linear DNA 1.6 5
Poliovirus Mammals Single-stranded linear RNA 76 8
Reovirus Mammals Double-stranded segmented linear RNA 22,5 22
Retroviruses Mammals, birds Single-stranded linear RNA 6.0-9.0 3
SV40 Monkeys Double-stranded circular DNA 5.0 5
Tobacco mosaic virus Plants Single-stranded linear RNA 6.4 6
Vaccinia virus Mammals Double-stranded circular DNA 240 240




VIRY EUKARYOT

kapsid — ikozaedr nebo filamentalni

lipidicka membrana — odvozena z hostitelské bunky
rostlinné viry — vetsinou RNA

lyticka i lyzogenni infekce

dlouhodoba infekce — genom viru se nezacleni do
genomu hostitele

virove retroelementy
* retroviry — RNA genom
« pararetroviry — DNA genom

Spikes
Membrane

RNA
Capsid protein




RETROVIRY

« genom retroviru — kazdy ze tfi genu koduje
polyproteiny, které jsou po translaci stepeny na dva
nebo vice funkénich produktu

e gag - proteiny kapsidu

* pol —reverzni transkriptaza, integraza, proteaza

« env — proteiny kapsidu

« LTR — dulezité regulacni oblasti pro transkripci a replikaci

LTR gag pol env LTR
e —— e =




RETROVIRY

zaclenéeni retrovirového genomu do genomu hostitele

/
, Host

DNA

Viral RNA Viral DNA ’

Reverse ,

Retrovirus |
" Injection | transcription l Integration

RNA’ ;

Reverse _
transcriptase |

Cytoplasm



VIRUSOIDY A VIROIDY

virusoid

 RNA molekula, 320-400 bazi, nekoéduje vilastni kapsid, vyuziva
pomocny Virus

viroid

 RNA molekula, 240-375 bazi, nema kapsid = naha RNA
replikace pomoci enzymu hostitele nebo pomocného viru
schopnost samosestrihu

zfejme evolucne souvisi se sestrinem RNA

Self-catalyzed cleavage of viroid and virusoid RNAs

Genomes linked head to tail

lSeIf-cataIyzed cleavage

lCircuIarization



MOBILNI ELEMENTY

» transpozony — DNA molekuly

» transpozice — pomoci rekombinace
« konzervativni
 replikativni

Conservative Replicative

e — - — . ——



RNA TRANSPOZONY

* transpozice pres RNA

Retrotransposon

\Transcription

retroviry

RNA

\Reverse transcription B e

?'niectifﬂ :anscript_ n | Integration
o — Double-stranded nun/q
DNA Revers ——",’"'"J 1 ‘

an \
Reinteg ration \fa Cytoplasm L’:: Nucleus

Retrotransposon

IR ===
Retrotransposon
copy

* retrotranspozony
« obsahujici LTR sekvence
 bez LTR sekvence



RNA TRANSPOZONY s LTR

Ty element

* prvni objeveny

« v kvasinkach

* 6.3 kb, 25-35 kopii
,delta” element

« LTR sekvence

. 330 bp
. pfiblizné 100 kopii

Ty element
LTR LTR

Recombination
between LTRs

——— .

Solo delta element



RNA TRANSPOZONY s LTR

Ty1

* nejcastejsi

* chybi env gen

« schopen tvorit Castice
podobné virim

* neschopen se dostat z
bunky

Ty3

» ekvivalent env

* nekteré schopny tvorit
infekCni virusy

ERV

* endogenni retroviry
 u Clovéka a savcu

(A) Viral retroelement

LTR gag pol env LTR
e — e
~7 kb

(B) Ty1/copia retroelement

LTR gag pol LTR
i H ] ]
~7 kb

(C) Ty3/gypsy retroelement

LTR gag pol “env” LTR
——— e e .

~7 kb




RNA TRANSPOZONY bez LTR

* retropozony

« LINEs (long interspersed nuclear
elements)

* pol gen
 funkCni reverzni transkriptaza

« SINEs (short interspersed
nuclear elements)

* 100-400 bp

« zadny gen

« pUjCuji“ si reverzni
transkriptazu od LINE

(A) LINE
poly(A)
gag? pol

~6 kb

(B) SINE
poly(A)

~0.3 kb



DNA TRANSPOZONY U PROKARYOT

mene Casté nez RNA
transpozony

IS — inzercni sekvence

« konzervativni i replikativni
transpozice

slozeny transpozon
Tn3

* nemalS
 replikativni transpozice
Transpozibilni fag
 replikativni transpozice

(A) Insertion sequence

ITR Transposase ITR
L 1| ~0.3 kb

(B) Composite transposon

I.E-l 2-5"10 kb
IS Antibiotic- IS
resistance genes

(C) Tn3-type transposon

ITR Resolvase ITR
R ————— e .. ~5 kD
Transposase Antibiotic-
resistance gene

(D) Transposable phage

ITR Lysis genes ITR

R ————————— . ~38 kb
Integration and  Protein coat

replication genes genes



DNA TRANSPOZONY U EUKARYOT

» Lidsky genom
« 350 000 transpozonu
 invertované koncove repetice (ITR)
e gen pro transponazu
 vétSinou nefunkCni

« Kukurice
Ac element Ds element
* Ac/Ds elementy I ! o
° Spm element Transpoiase i trans[:;::seat::gene
¢ DfOSOphila O Transposase

e P element

- T

Transposition Transposition



MOBILNI ELEMENTY V LIDSKEM GENOMU

LINEs LTR elements
640 Mb 250 Mb
DNA transposons
90 Mb

SINE Alu 1,200,000 167
MIR 450,000 25
MIR3 85,000 0.4
LINE LINE-1 600,000 125
LINE-2 370,000 5.5
LINE-3 44,000 0.3
LTR retroelements ERV 240,000 47
MaLR 285,000 3.8
DNA transposons MER-1 213,000 1.4
MER-2 68,000 1.0
Others 60,000 0.4




SHRNUTI
Eukaryoticky jaderny genom

« chromozomy
° geny
* intergenové sekvence
« katalog genu
Prokaryoticky genom
* nukleoid
e plazmidy
Genom mitochondrii a chloroplastu

Virové genomy
 viry bakterii — fagy
* viry eukaryot

Mobilni elementy

* RNA transpozony
« DNA transpozony
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