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Typy genetickych markerd

Single
locus

Codominant

PCR assay

Overall
variability

Alozymy Yes Yes No Low-medium
Mikrosatelity Yes Yes Yes High
SINE (LINE) Yes Yes Yes Low
SNPs Yes Yes Yes Low-high




» RAPD (randomly amplified polymorphic DNA)
» AFLP (amplified fragment length

Multi-locus genetic markers

Mnoho znaki ndhodné rozmisténych v genomu
- celogenomovy scan

minisatellite DNA fingerprinting

polymorphism)

presence vs, absence restrikéniho mista
EAFLP) i mista pro dosednuti primeru
RAPD) = dominantni znaky (neodlisi
he’rg)rozygo’ra - prouzek na gelu bud’ je nebo
neni

heni nutno znat predem genom studovaného
druhu (1j. primery Ci sondy)




Kazdy jedinec ma jedinecny genom

Zaména v restrikénim

Ve
misté¢ = zde ke Stépeni
%-‘3’ nedojde
GTAGAATTCATTCACGCA ’%/
CATCTTAAGTAAGTGCGT
- : o GTAGAATGCATTCACGCA
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1. Ztrdta nebo nabyti restrikéniho mista



Enzyme Site
Recognition

 Each enzyme digests
(cuts) DNA at a
specific sequence =
restriction site

* Enzymes recognize
4- or 6- base pair,
palindromic
sequences
(eg GAATTC)

N

/

GTAGAATTCATTCACGCA
CATCTTAAGTAAGTGCGT

%.-a
GTAG
CATCTTAA

AATTCATTCACGCA
GTAAGTGCGT



Common
Restriction
Enzymes

%.-o

'GAATTC:
CTTAAGS

%.-o

"CTGCAG:
GACGTC:=

— Eschericha coli
— 5 prime overhang

— Providencia stuartii
— 3 prime overhang




Kazdy jedinec ma jedinecny genom

B B

2. Ztrdta nebo nabyti SINE (napr. Alu sekvence) nebo LINE



Kazdy jedinec ma jedinecny genom

Y i Y I

3. Vysokad mutacni rychlost minisatelitl a mikrosateliti -
rozdily v poCtu repetici, tj. v délce daného lseku




Repetitivni DNA

DNA Typical sequence | Location
length (bp)
Satellites (>106 5-100 Tandem arrays, scattered throughout the

Minisatellites (>103 Tandem arrays up to 5 kb in length,
loci/genome scattered throughout the

Microsatellites (>10*
loci/genome)

Tandem arrays up to a few 100 bp in
length, scattered throughout the genome

andem arrays up to 1kb 1n legt
ends of each chromosome

, at the

SINEs 50-500 (100-300) | Interspersed throughout the genome
(>10°/genome)
LINEs 1-5k Interspersed throughout the genome

(>103/genome)




(Minisatellite) DNA fingerprinting
(Jeffreys et al. 1985)

* prvni celogenomovy screening

* restrikCni stepeni kompletni DNA — sekvencne
specifické restrikCni endonukleazy




Minisatellite DNA fingerprinting
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» elektroforéza roz8tépené DNA

« Southern blotting — pfeneseni
DNA na membranu

,,smear*’

= \T=vd|

: membrana
gel

EREEEENEE -

prenosovy pufr (denaturacni)




Minisatellite DNA fingerprinting

* hybridizace se
znacenou sondou
(nejCastéji radioaktivni
znaceni), tj. specifickou
sekvenci odpovidajici
danému minisatelitu
(popf. SINE)

DNA Blot on
Membrane

DNA Separation by

Gel Electrophoresis

Label with Specific

DNA Probe ===

Detect Probe
(on X-Ray film)




Minisatellite DNA fingerprinting
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RAPD (randomly amplified polymorphic DNA)

Kratké nahodné oligonukleotidy
(~ 10 bp) jako primery

U

PCR za malo specifickych podminek



genomic DNA

2) Separation by size
on agarose gel

) PCR




Variabilni DNA detekovana metodou RAPD:

a) Zmena sekvence v misté nasedani primeru
b) Delece mista nasedani primeru

c) Velka inzerce mezi dvema misty nasedani
primeru



RAPD
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struktury (ale treba vhodna jednoducha metoda k T
odliSeni pribuznych druht) v an &=



AFLP (amplified fragments length
polymorphism)

levna, jednoducha, rychla a spolehliva metoda na
generovani stovek informativnich genetickych markeru

souCasny screening mnoha ruznych DNA oblasti
distribuovanych nahodne v genomu

lépe reprodukovatelna nez RAPD — obsahuje krok se
specifickou PCR

,genome scan” — hledani asociaci s fenotypovymi znaky



Princip AFLP metody
(.generating AFLP markers")
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Generating AFLP markers

PCR with primers on adaptors
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. Automatizované ¢teni elektroforetogramu podle
X.. g P
Combination zadanych kritérii (napr. pozice a minimdlni vyska piku)

MseI + EcoRI
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Vyhodnoceni dat - napr.

shlukova analyza
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