Analyza a separace
nukleovych kyselin
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Separate strands
by heating to 95°C.
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Hybridize primers
by cooling to 50°C.
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DNA is synthesized

by extending the primers at 72°C.

Figure 13-11 part 3 Concepts in Biochemistry, 3/e
© 2006 John Wiley & Sons




Real time PCR
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Real time PCR proteinu
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Geneticka daktyloskopie

The Process of DNA Typing




Pouziti restrikCnich enzymu - RFLP
Restriction Fragment Length Polymorphism
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Short tandem repeats
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Short tandem repeats




Short tandem repeats
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Testy paternity

Zjednoduseneé testy

¢ STR na Y chromosomu - muzskych
(o) Vé ’
potomku srovnani s otcem

¢ Mitochondrialni DNA - dédi se po
matce - matroklinni dedicnost



Mitochondrialni Eva




DNA chipy
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DNA chipy
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DNA chipy
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DNA chipy - barva skvrn
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DNA chipy - vybaveni




DNA chipy software
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Proteinove chipy




Proteinove chipy — typy
Interakci

« Protilatka Antigen Ligand




Anti-GST Probe
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Blotting

¢ Southern — DNA
¢ Nothern — RNA

¢ Western - bilkoviny



|zolace nukleovych
Kyselin



Cil izolace

¢ Odstraneni proteinu
¢ DNA vs RNA

¢ izolace specifickeho typu NK



Typy NK

¢ genomicka (chromosomalni)

¢ organelova (mitochondrie, chloroplasty)
¢ plasmidy (extra-chromosomalni)

¢ virova (ds nebo ss)

¢ komplementarni (mRNA)



Nejpouzivanegjsi metody

+ na zaklade rozdilne rozpustnosti — extrakce,
srazeni

¢ ha zaklade vlastnosti - chromatografie —
polarita- adsorpcni, naboj-ionexova

+ sedimentace - gradientova ultracentrifugace



Postup

1. Rozbiti bunek a membran pro uvolneni NK

2. Inaktivace DNA- nebo RNA-degradujicich
enzymu (DNasy, RNasy).

3. Separace NK od dalsich komponent uvolnenych
Z bunky.

« Extrakce/Precipitace

* Chromatografie

 Ultracentrifugace



Extrakce/Precipitace



2 The cells are removed
and broken to give
a cell extract

1 A culture of bacteria is grown
and then harvested

Centrifugation
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q Pure DNA

4 The DNA is The DNA is
concentrated purified from
the cell extract




*]zolace genomicke DNA

» Typicka procedura
o |.Sklizeni bunék

o 2.Lyse bunek

— 0.5% SDS + proteinase K
(55° n€kolik hodin)

o 3.Fenolova extrakce

— Jemneg trepani nékolik hodin
e 4.Ethanolova precipitace

e S5.Pusobeni RNAsy a proteinasy
K

e 6.0pakovani kroku 3 a 4.



*Extrakce/Precipitace

*Krok 3: Organicka extrakce

*Vodna
faze
*e.g. phenol, chloroform '
or phenol:chloroform “Interfaze
A *Organicka

: faze

*Hruby lYZét ovb,sa.hujl's:l' *\/odna faze obsahuje NK, organicka
NK'a dalsi soucasti bunky faze bilkoviny a lipidy. Nerozpustné

slozky pfitomné v interfazi.




*Extrakce/Precipitace

*Krok 4: Precipitace NK

-

*Rozpusténi
(H,O, TE, etc.)

-Pred *Po
[ 1]
| 11 .

*Pfidani EtOH a soli
» 2-2,5 objem EtOH
«-20°C
* Vlysoka |
* pH 5-5.5



Detail kKroku 5

PouZiti nukleas pro odstranéni nechténé DNA nebo RNA

+[OMase

\

ENA

+ DMase (protein)

+ RMNase (protein)







Adsorpcni chromatografie

AdsorpCni chromatografie

Krok 1: Priprava lyzatu Krok 2: Adsorpce na silikagel

Centrifugacs




Adsorpcni chromatografie

Adsorpéni chromatografie

Krok 3: Vymyti kontaminant

Krok 4: Eluce NK

Centrifugace '
B D e —_—

e, —-‘

Elucni pufr:
Vysoke pH

Nizka jontova sila




* Jonexova chromatografie

*Vazba pr1 nizkém pH nizké I

*Eluce zvySenim pH nebo vysokou I o)

DEAE (diethylaminoethanol) Chemical structure
of DNA




Gradientova centrifugace



Diferencialni versus gradientova
centrifugace
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o Sample loaded onto top of
Sample of nucleic acid concentration gradient >

Experiment begins =

Tubes placed in ultracentrifuge and rotated at high
speed; Sample is separated into its two components




Linear and
oc DNA ~__

Ty,

Supercoiled ~
DNA

(a) An EtBr-CsCiI
density gradient




*]zolace RNA - specialni pristupy
* nutno pouzit inhibitory RNAsy

» extrakce guanidium chloridem

» fenolova extrakce pri pH < 4 (pH 8 pro
DNA)

e pusobeni RNase-free Dnase

* selektivn g

e oligo-dT



Kontrola Cistoty a
kvantifikace NK

Kontrola NK
* spektrofotometricky

lovalita
* kovantita
» gelova elektroforeza
» kvalita

Az 1.0 = 50 pg/mles =~ 33 pg/mlss
Azeo/Azs0 16-18

Azso 1.0 = 40 pg/ml

Azso/A2sn ~2.0
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*Kontrola degradace: RNA
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Arabidopsis  Alfalfa Corn  Spinach



