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Replikace
(DNA—>DNA)

DNA polymeraza

Transkripce 3
(DNA—RNA) RNA polymeraza

| RNA

|
|
Ribozom
Translace )

(RNA—Protein) Protein

Proces p fenosu geneticke informace = Centralni dogma molekularni
biologie

www.tulane.edu/~wiser/methods/notes.pdf,
http://en.wikipedia.org/wiki/Central _dogma_of_molecular_biology#cite note-crick1970-2
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DNA replication
(DNA -= DNA)

DNA Polymerase

DAOPDIADG DNA

reverse ~ E transcription ?:ﬁ‘:‘:ﬂ:;‘:““
transcription - _ (DNA ->RNA)

Rev.Transcriftase  RNAPolymerase 4V} Hﬂ

M (+]) Sense RNA (-] Sense RNA W
WI AN

translation RNA Dependent
~ (RNA -> Protein) RNA Polymerase
| Ribosomes

O-0-0-0-0-0-0 Prrotein

Proces p fenosu geneticke informace = Centralni dogma molekularni
biologie

www.tulane.edu/~wiser/methods/notes.pdf,
http://en.wikipedia.org/wiki/Central _dogma_of_molecular_biology#cite note-crick1970-2
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https://www.youtube.com/watch?v=yVQ1or5FYx8
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(PH O nukleotidove
OH~P=0 polymery
CKCH %} - nukleotid :
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Fosfodiesterova
vazba
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LI

 zaporne nabitd = rozpustna ve vodé, naopak v ethanolu
se srazi (bila barva)

O denaturace = vysoka teplota, nizka iontova sila, silné
zasadite prostredi (obsah CG)

 kyselé prostredi = hydrolyza glykosidovych vazeb

[ stabilni = poloCas rozpadu DNA v kosti - asi 521 let
(kosterni nalez)

http://www.the-scientist.com/?articles.view/articleNo/32799/title/Half-Life-of-DNA-
Revealed/
http://www.astronauti.cz/news/novy-objev-dna-prepisuje-historii-evoluce/
http://news.discovery.com/earth/weather-extreme-events/oldest-dna-bacteria-
discovered.htm

O DNA v roztoku pfi —20° nebo 70-80 °C = nékolik mésic az
let, pfi 4 °C = nékolik tydnu

©)
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Cytosin
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T
__~nukleove baze

par bazi

helix tvoleny

cukr-fosfatovou

ribonukleava kyselina deaxyrihonukleovi kyselina

https://commons.wikimedia.org/wiki/File:Difference_DNA_ RNA-EN.svg

Cytosin .
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nukleové baze
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RN

 cukr: ribdza, baze: A, U, C, G If I had a choice nam_;_:ﬁri DNA and RNA,
=3 | would choose RN

O zaporné nabita =rozpustna ve vode,
naopak v ethanolu se srazi (bila barva)

O sekundarni a terciarni struktury

O reaktivnéjsi a flexibilngjsi, ale také
nestabilngjsi nez DNA = roztok v pufru
pri —20° stabilni pouze nékolik tydnu

0 nachyln&jsi k degradaci enzymu - Becauseithas Uinit
RNazy tézko degradovatelné '
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nové syntetizovany RNA-polymeraza
RNA-transkript

misto opétného spojent mists
obou fetézc DNA
krétky tsek

Sroubovice DNA/RNA

TRAMNSKRIPCE smér pfepisu - http:/fwww, mojechemie.cz

ST http://highered.mheducation.com/sites/0072507470/st  udent viewO/chapter3/ani
for toxic compounds Mation mrna synthesis transcription quiz 1 .htm I 12
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nove vznikajici protein
aminokyseliny

velka podjednotka
ritozomias.

r‘r‘RNA

}glm 1K) s “

%/
f/‘//{//rnala

% podjzdnotka ribczom

TRANSLACE

https://commons.wikimedia.org/wiki/File:Ribosome_mR NA_translation_en.svg

http://highered.mheducation.com/sites/0072507470/student view0/cha
zfrs’f:):li:hc(;er:::unds pter3/animation how _translation works.html 13
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[ volba techniky zalezi na:

1. vychozim materialu (typ, mnozstvi, kvalita atd.)

2. typu izolované NK
e genomova DNA (chromozomalni)
o satelitni DNA
» plasmidova DNA (extrachromozomalni)
» fragment DNA v agarézovém gelu
» fagova (virova) NK
* RNA

3. pozadované distoté
= |zolace ve zkumavce

4. poZzadovaném mnoZzstvi _
= Kity

5. nasledné aplikaci o
= Automatické roboty

6. casové narocnosti

Research centre
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ncRNA type Description Function

RNase P ~400 nt long Cleaves tRNA precursors to result in mature 5° ends; as a catalytic RNA
(ribozyme) in bacteria, for example, cleaves tRNA precursors under high
monovalent salt conditions in the absence of a protein

miRNA Small, 21-23 nt long ssRNA Targets mRNAs for cleavage (in plants) or translation inhibition (in mammals)
siRNA 21-23 nt long ssRNA Targets mRNAs for cleavage
rasikNA Small, 21=23 nt long ssENA Involved inrepeat silencing
snoRMNA ~50=-200 nt long, structured RNA that is localized to the  Specifies modification of rRNAs, snRNAs or tRNAs (in Archaea only); C/D
nucleolus box snoRMAs specify 2°-0-methylation of the ribose of a target ENACH/
ACA box snoRNAs specify pseudouridylation
gRNA Small, ~60 nt long ssRNA, containing a poly U tract at Guides U insertions or deletions within mitochondrial pre-mENAs of
its 3" end (from 5-20 U residues) certain protozoan organisms, for example, trypanosomes
snif A Structured; ~100-300 nt long (in humans) Guides splicing of pre-mRNAs (for example, L1, U2, U4, LS and LB snRMNAs)
rRNA Highly structured; sized between ~120 (55 rRMNA)and  As part of the ribosome it catalyses peptide bond formation (for large rRNA
several thousand nucleotides (185, 285 rRNAs) only)
Xist RNA =17 kb long RNA, which is transcribed from the Involved in X-chromosome inactivation and dosage compensation
X chromosome
tRMA Highly structured, sized between ~70 and 95 nt RNA adapter molecules for amino acids; guides amino acids to the
ribosome in an mRNA-dependent mode
SRP RMA Has a rod-like structure, sized - 300 nt (in humans) Fart of the SRP. a ribonucleo-protein complex that is involved in targeting
specilic proteins 1o the endoplasmic reticulum for subsequent secretion
65 RNA Highly structured RNA (~180 nt long in Escherichia coll).  Binds to the 6” factor of the RNA polymerase complex, thereby requlating

which forms a single hairpin that is found in bacteria transcription of 6™ promoters

gRMA, classical guade BRA; milNa, microfhA nefiNA, non-protein-cading RMA: rasiflNA, repear-aseocinted stlBA; rRENA_ ribosomal BNA siRMA, small interlering BNA:
wr M AA amall mas lear BEMA- snalMNA small nocleslar RNA: SEP =-ir:|m|| recognition parlin'.'|e; R, 1-[ind|:1.i-.'t']-:.1.1ecifi: Tramse ripl.

Hiittenhofer et al. Nature Reviews Genetics advance online publication;
published online 18 April 2006 | doi:10.1038/nri1855
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ncRNA type Description Function

Dogma meets more RNA

Reverse Transcription

RNAI
mRNA RdRps  AntisenseRNA
T
Replication [ DNA —> MRNA —> PROTEIN
. tRNA RNA
priming RNA <nRNA ribozymes mRNA o
modulating RNA  __ ona tmRNA
gRNA o
Transcription Translation
WVIMECT TOTITES 8 SNGIE NSIFEan tnat 15 TouUnd inoactena Iramsc I'IP[IDI'I aT ﬁ'”pmmul:ers

gRMA, classical guade BRA; milNa, microfhA nefiNA, non-protein-cading RMA: rasiflNA, repear-aseocinted stlBA; rRENA_ ribosomal BNA siRMA, small interlering BNA:
sl MA small nuclear BMAS snoRMNA_ small necleslar REA; SRE signal recagnition garticle; Xist, X-{inactive)-specilic transe ript

Hiittenhofer et al. Nature Reviews Genetics advance online publication;
published online 18 April 2006 | doi:10.1038/nri1855
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RNA Purifi cation and Analysis: Sample Preparation, Extraction, Chromatography
Douglas T. Gjerde, Lee Hoang, and David Hornby
Copyright © 2009 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

ISBN: 978-3-527-32116-2



DMA Testing.

http://isb-up.cz/data/PDF/MMSR/MMSR_LS 2012 01 DNA-e xtrakce.pdf
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ionty,
malé molekuly {4 %)

bakterialni
bunka

DNA (1%)

RNA (6%)

| proteiny (15 %)

=

A
l/
SR

ATNAITOWNOHNVYIN

| polysacharidy (2 %) DNA Testing.

http://isb-up.cz/data/PDF/MMSR/MMSR_LS 2012 01 DNA-e xtrakce.pdf
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s
Principy |.

O Vychazi z fyzikaln e-chemickych vlastnosti NK

o fosfatove estery jsou silné kyseliny a chovaji se | ako
anionty p fi neutralnim pH

e baze jsou jen slab é bazicke a bez naboje

* nabita fosfatova pate r dela NK spise hydrofilni  vs.
proteiny jsou spise hydrofobni

* NK se snadno precipituji alkoholem

 vodikové vazby mezi skupinami —NH , a —OH jsou
stabilni od pH 4 do pH 9

 NK maji max. absorbance UV sv eétla pri 260 nm

©)|:=
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s
Principy |l.

a Vyuziva se:
 odliSna rozpustnost

e adsorp €éni metody

» gradientova centrifugace (hustota)
J Metody Ize rozd élit na:

» Klasickeé v roztoku ,organické*

 Klasickeé v roztoku ,anorganické*

e Adsorp €ni na pevnou matrici

Research centre
for toxic compounds 20
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1
Dulezité kroky

A. uspesné rozbiti vzorku a naruseni
bunécnych membran

B. denaturace nukleoproteinoveho komplexu
C. inaktivace nukleaz

D. odstranéni vSech nezadoucich slozek —
proteinu, soli, sacharidu, lipidu, DNA/RNA

E. vyhnuti se kontaminovani vyizolovanée NK
jinou NK behem izolace

©)|:=

mp unds 21
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Rozruseni vzorku a bun éénych membran

30



Rozruseni vzorku a bun éénych membran

* mechanicka lyze - kvasinky, houby, rostliny, zivo€iSné pojivové tkanée
= Vv tfeci misce v tekutém dusiku, sklenéné kuli€ky, tyCové homogenizatory atd.

e enzymaticka lyze - spory, kvasinky
= lysozym, celulaza atd.
» osmoticka lyze - napf. E. coli, zivoCisne tkané: krev, mozek

 ionorgenni detergenty — sodium dodecyl sulfat (SDS), N-laurylsarkosin,
guanidinium hydrochlorid

* neionogenni detergenty (umozni rozpustit bunéénou membranu pfi
zachovani jaderné membrany; izolace plazmidové DNA) — Triton X100,
NP-40

« organicka rozpoust édla

o zasadité latky (NaOH)

e povareni

 chaotropni cinidla
Research centre
(@) for toxic compounds 31
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Rozruseni vzorku a bun éénych membran

(1) rozbiti pouZiti mirneho detergentu
bunék na perforaci plasmatické
ultrazvukem memhbrany

suspenie
bunék
nebo tkan

Pfi opatrné praci lze ziskat
teméf véachny organely
v neporuseném stavu.

protlaceni rozbiti bun&k dobfe

bunék malym tésnicim rota&nim
otvorem pistem v tlustost&nné
nadobce

ALBERTS, B, D BRAY a A JOHNSON. Zaklady bunécnée biologie. 2. vydani. Espero Publishing, 2005. 740 s.

 chaotropni cinidla
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Denaturace NK

Inkubace s enzymy

33



Denaturace NK

- pouziva se: SDS, zasady, zahrati na vysokou teplotu,
chotropni Cinidla

. rozpusti a oddeli NK od ostatniho materialu (napr.
proteinu)

- Inhibuje nukleazy

Inkubace s enzymy

Research centre
for toxic compounds 34
in the environment
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Denaturace NK

. pouziva se: SDS, zasady, zahrati na vysokou teplotu,
chotropni Cinidla

- rozpusti a oddeli NK od ostatniho materialu (napfr.
proteinu)

. Inhibuje nukleazy

Inkubace s enzymy

e degradace nechténych komponent:
- proteazy (napr. proteinaza K) 3< proteiny
- nukleazy 3< nechténée NK

- RNaza stépi RNA, pak nutné precistit fenol:.chloroform
extrakci a DNA vyzrazet EtOH

Research centre
for toxic compounds 35
in the environment

©)




s
Metody ,,oquuek-aama -dirty™ o gparemorau DN

d inkubace zahfrati lyzovanych bunék na vysokou teplotu
(napf. 90°C/ 20 min, v pfitomnosti SDS na 65-70°C)

d ,natraveni” lyzovanych bunék proteinazou K

!

| limitované pouziti neprecisténého lyzatu v dalSich aplikacich
| obsahuje slozky inhibujici enzymy (napf. soli)
| DNA neni v optimalnim pH

| nutna uplné inaktivace proteinazy K

| omezené skladovani — rychla degradace DNA

©)|:=

mp unds 36
in the envi nnnnnn t



L
Klasicka metoda v ropibliu - ,organicka erttakkee

 Organicke latky srazi
oroteiny — fenol

 Princip : proteiny jsou
nydrofobni a prechazeji do
organizke faze, kdezto NK jsou
vysoce nabité a pfechazeji do

vodné faze

©)|:=

mp unds
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Extrakce NK — p revedeni NK do vodneé faze
Fenol-chloroformova extrakce

 fenol = organické rozpoustédlo
 vysoce Cisty pro molekularni techniky, skladuje se
pri -20°C
 syti se Tris pufr em (pH 4: separuje se RNA; pH 7-8:
separuje se DNA) s EDTA (vychytava ionty nutné pro
aktivitu nukleaz — napf. Ca?*) a NaCl - skladuje se pfi 4°C
e oxidace (zezloutnuti) snizuje ucinnost izolace
* vysoce nebezpecna latka (horlava, korozivni a toxicka)

 vyhody:
 jednoduché provedeni
 lehce modifikovatelné
* rozmezi objemu: 40 ul az nékolik ml

d aplikace: genomova DNA s vysokou molekulovou hmotnosti

©)
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] postup:
 dukladné smichat vzorek s fenolem
 centrifugace = NK ve vodné fazi a
a proteiny v organické (,fenolové®)

O modifikace:

 pfidavek chloroform u = lepSi separace fazi

» pridavek guanidin thiokyanat u nebo guanidin
hydrochlorid u = denaturace proteinu

» smes fenol.chloroform:isoamyl alkohol
- iIsoamylalkohol: zvySuje rozpustnost fenolu v chloroformu

 TRIzol® = monofazicky roztok fenolu a guanidin thiokyanatu
Izoluje NK v pritomnosti chloroform nebo bromochloropropanu
(TRI reagent® ) — izolace DNA, RNA a proteinu z 1 vzorku

- nevyhody:
e ¢asoveé narocné
* nebezpeci kontaminace, zejména fenolem (odstranéni fenolu
pomoci extrakce smési chloroform-isoamylalkohol = fenol do
(@Ik@st@mové/organické faze)

for toxic compounds 27

bezpetne chemikalie = digestor



Extrakce NK — p revedeni NK do vodne faze
Il. Alkalicka extrakce

[ alkalickad denaturace (NaOH, pH = 12) = vysokomolekulové
chromozomalni DNA i plazmidové DNA v pfitomnosti SDS

O neutralizace (KAc, pH = 5.5) = selektivni renaturace
plazmidové DNA, dlouha bakterialni genomova DNA NErenaturuje

A centrifugace = plazmidova DNA v roztoku, genomova DNA
vazana na proteiny, které v tomto prostredi precipituji

d (RNaza A), precipitace ethanolem

Q aplikace: plazmidova DNA (i kolonkova verze)

QU ARG Sl

v, ‘acd’

*_'h\..n}-' -

.”:‘ b h ‘;;

PN x| REARY
CiENCENNOTOLBBARY A p— -
i o . ——— l-.l --; - o

A L9 D
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Precipitace NK — srazeni NK z vodné faze

J srazeni v nevodném prost redi
*ethanol, isopropylalkohol
— alkohol ma nizsi dielektrickou konstantu nez voda = neutralizace negativatho

naboje NK, ktera se stava méné hydrofilni, tedy rozpustnou ve vodé
— odmyti soli oplachem 70% ethanolem a rozpusténi NK ve vodé nebo pufru
(TE pufr o pH 7,5)

1 srazeni ve vodném prost redi

*polyaminy (spermidin, spermin)

— vysoce selektivni precipitace (nevhodné pro genomovou DNA, ne < 50 bp)
— vhodné pro izolaci NK-vazebnych proteinu

— odmyti polyaminu oplachem peletu koncentrovanou soli

*PEG (ruznd MW i koncentrace)

— vysoce selektivni precipitace (nevhodné pro nizkomolekularni NK <150 bp)
— vhodné pro selektivni precipitaci v zavislosti na délce NK

— odmyti PEG oplachem peletu ethanolem

©)
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NE
Klasické metody v raomiaku - ,anorganicka extrakce*

Vysolovani:

1. Lyze bunék = SDS @

2. RNA odstranéna
RNazami

3. Proteiny precipitovany
v koncentrovanéem
roztoku soli (octan
sodny ¢i amonny)

4. DNA precipitovana
ethanolem a
rehydratovana v

Copyright 2010 American Society of Cytopathology

Resear ch centre
for toxic compou d
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precipitation
(isopropanol)
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Lysis =

(Tris,

EDTA,

SDS) Protein
precipitation
(sodium
acetate)

30



5
Klasické metody v raomiaku - ,anorganicka extrakce*

Odstran éni polysacharid :
4 rostliny, houby a nekteré bakterie
1 extrakce s cetyltrimetylamonium bromidem (CTAB)

 kladné nabity CTAB se vaze s negativné nabitymi
polysacharidy (pectin, xylan)

4 pfi 0.7-0.8 M NaCl jsou polysacharidy vyprecipitovany a
DNA/RNA zustava v roztoku = precipitace alkoholem

mp unds 31
in the envi nnnnnn t
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K
Adsorp €éni na pevnou matrici

* NK se v pritomnosti chaotropnich soli
adheruje na pevny povrch/nosic

» adsorpce NK na pevnou fazi zalezi na pH a
obsahu soli v roztoku

» pevna faze: silikat, silikagel, sklenéné kulicky,
kfemelina a nosice aniontu

d Kroky:
1. Lyze bunék
2. Adsorpce NK na pevnou fazi

3. Oplach
4. Vymyti

Resear ch centre

for toxic compou d
in the envi nnnnnn
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Sample Product

Lyse

+— =5

M1 Bind DNA

R (P VAT

Wash

1
Y

Usable DNA

L
h—"

Elute
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1. Adsorpce na silikat

= NK v pfitomnosti chaotropnich soli (jodid sodny, guanidinové
soli) adheruji na silikatovy povrch (na sklo)

» vazba: vysoky obsah soli a pH<7, vymyti: nizky obsah soli a
pH2

1. Lyze

2. Pridani chaotropnich soli a protfepani se silikatovymi

ééstlceml Structure of Silica-Gel Materials
\I/O\/O\/c\l

Si Sli |
UH OH OH UH

.;MJ,;

.l-|'-
-.-

-
e,
.
e
=
a4

st

3. Centrifugace a oplach navazane NK roztokem
chaotropnich soli

4. Pridani vody ¢i pufru = eluce

5. Centrlfugace = NK v roztoku

O [ -

in the envi nnnnnn




2. Kolonky zalozené na adsorp €ni chromatografii

= [yzat bunék se prida na kolonky se specialnimi membranami
(silikat) vazajicimi NK v pritomnosti chaotropnich soli,
nasleduje vymyti NK pufrem s nizkym obsahem soli

= rozpusténa NK se vysrazi ethanolem a navaze se v pufru s
vysokym obsahem soli (pH < 7) a eluuje v pufru s nizkym
obsahem soli (pH > 7)

W 4 — 1. Lyze
v g9 g I 1 . .
aib 2. Navazani
b0 L 3. Oplach
VYL
— = \__/ 4. Vymyti
:*;rsf:;i‘;hc‘;erggsunds https://commons.wikimedia.org/wiki/File:Qiagen_Mini_Spin_Column.svg -

©)
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3. Magnetické c¢astice

o d

= magneticke silikatove castice = NK se vazi pfi vysoke

koncentraci chaotropnich soli

ol

= magneticke silikatove castice vazi pri vysoke koncentraci

soli i kratSi NK a eluuji pfi nizké

©)

Magnetic Bead Based Method

U Sample
loading

_h‘l./*‘:;{”—\.f"\.{’*\.

. (___Automatic DNA/ RNA Extraction )

I

[PPP
ARIAl

Lysis Binding  Washing Viral DNA/RNA

_‘/

http://eng.bioneer.com/products/Protein/MagneticBeads-technical.aspx

Research centre
for toxic compounds
in the environment
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4. lontom enice

Binding Principle of QIAGEN Resin

m resin — QIAGEM Resin

.2 fase
i i
oM |:I: oM O _

Sii ? l?'l':lﬂ":l Hﬁ 'F‘H:ﬂ"a

™ LI'“.-HE CHj 'ﬂ"m:ﬂ"rfg‘?) - mﬂ‘z# - B
CHy CH, Sy @

DEAE MH HH

I::H;. CH, {:H_: CHy

I DEAE {diethylaminoethanol)  Chemical structure
le EH, CH, CH, CH, { U ) o DNA

s

» interakce mezi negativné nabitymi fosfatovymi skupinami
NK a pozitivhé nabitymi molekulami zvoleneho povrchu
(napr. DEAE, diethylaminoethyl)

= vazba i eluce pfi rznych koncentraci soli a pH dle
izolované NK

Research centre
for toxic compounds 36
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5. FTA® Technology

= fast technology for analysis of nucleic acids®

FTA™ Nucleic Acid Collection, Storage and Purification

Home | Nucleic Acid and Protein Sample Preparation | FTA™ and FTA™ Elute | FTA™ Nucleic Acid Collection, Storage and Purification

FTA Cards contain chemicals that lyse cells, denature
proteins and protect nucleic acids from nucleases, oxidative,
and UV damage. US Patent Nos. 5496562, 5756126,
5807527, 5972386, 5985327 and other patents pending.

Advantages and benefits
*® (Capture nucleic acid in one easy step
® Captured nucleic acid is ready for downstream applications
in less than 30 minutes

DMA on Matrix

=

* DNA collected on FTA Cards is preserved for years at room
temperature

® 1A Cards are stored at room temperature before and after
sample application, reducing the need for laboratory
freezers

® Suitable for virtually any cell type

® [ndicating FTA Cards change color upon sample application
to facilitate handling of colorless samples

® [TA Cards are avallable in a variety of configurations to
mest application requirements

® Custom configurations are available on request

Use FTA for a wide range of applications: Spot
® Forensics

Transgenic identification
Transfusion medicine
Plasmid screening

bch
0,/

Purify k _J

.

L]

L]

L]

* Food and agriculture testing
® Drug discovery

* Genomics

* STR analysis

* Animal identification

Whatman

Research centre
for toxic compounds
in the environment
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Eleciron micrograph showing DNA
emtrapped within the FTA matrix

(Magnification x 10,000)

PCR inhibitors bound to matrix

DNA in solution

Single-stranded DNA

Sample Application
Apply sample to the
FTA Card. Allow to dry
completely.

Disk Removal

Punch a disk out of the

sample on the FTA Card
and place in 1.5 mL tube.

RNA Processing
Buffer Elution

Add RNA Processing
buffer, incubate on ice.

RT-PCR or

Northern Blot

Use RNA directly for
RT-PCR or precipitate for
Northern Blot analysis.
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e
Specifickeé aplikace && modifikace

1. Izolace vysokomolekularni chromozomalni DNA

= opakovane pouziti enzymu a opakovana extrakce
fenolem D

» zakaz natahovani a napinani v opaéném smeéru a
vortexovani

= nékolika hodinova fenolova extrakce za pomalého
michani

= po vysrazeni DNA ethanolem dojde k namotani
DNA

www.tulane.e
du/~wiser/me
thods/notes.p
Research centre dar
38

for toxic compounds
in the environment

©)




2. lzolace mitochondrialni DNA

= osmoticka lyze bunék v pufru pH=7 — rostlinna tkarn:
sachar6za nebo mannitol 0,2-0,5 M, zivociSna tkan:
0,15 M KCI

= EDTA — inhibuje proteolytické enzymy

» BSA — bovinni sérovy albumin — vychytava fenolické latky uvolnéné
napr. z vakuol, vaze mastné kys., inhibice proteaz

* PVP — polyvinylpyrrolidone — absorbuje fenolické latky

o Differenciacni centrifugace

- kratce nizké otacky napf. 3000 g/5-10 min = pelet: zbytky
bunécnych stén, jadra, intaktni plastidy, Skrobova zrna; supernatant:
mitochondrie

- dlouze vysoké otacky napf. 10,000 g/10-20 min = pelet:
mitochondrie, peroxizémy, zbytky membran plastidu

o Gradientova ultracentrifugace
;z&eackmpdercolu — separovany prstenec oddéleny od ostatnlch
or to ccompo S

ko | A eytvironment




3. Izolace chloroplastové DNA

o Differenciaéni centrifugace
- kratce nizkeé otacky napf. 1500 g/15 min = pelet: plastidy, zbytky bunéénych stén,

jadra, Skrobova zrna

o Gradientova ultracentrifugace
- v roztoku Percolu nebo CsCl — separovany prstenec oddéleny od ostatnich

kontaminant

upper phase

broken
chloroplasts

40% lower phase

Fercoll intact
layer chloroplasts
Research centre http://www.bio-protocol.org/e1238 40

for toxic compounds
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4. ,Rychle izolace* DNA nebo RNA

= DNA vhodna pro p fimou PCR bez nutnosti zdlouhavé izolace a
precisténi — kli €ovy je navrh primer U

= extrakt bun ék vhodny p fimo pro RT-PCR

A
PCR w/o DNA Purification? w Dvalie=0,008
cv 300% ;| |
II:;J;;L%LI“ o i d i rect 250% - * p-value=0.037 MRNA
200% | [
. @ (7 g P C R p—value-r:r 044
) EzWay™ Direct PCR Buffer  No DNA Purification 150% -
: !;'- 3 Any DNA Polymerase
kY T TP 100% -

. 50% - *
(http://www.komabiotech.com/product/su e $
b/directPCR_selectiongGUlde:DiNy Trizol m-hause Bm-ﬁad I Qiagen Roche S|gnosis -

Genomic DNA Preparation in Minutes... @ B ml R N A

250% -

" LO0201 (with enzyme) L T A
PlantDireci™ % T00200 (withoul enzyma) \ CV 300%

. " LOD197 (with enzyme)
BloodReady™ 00196 (withoul enzyme) E—

200% - * p-value=0.031
Bl . 150% -
{ LO0195 (with enzyme) '
““u"D'rWTE _,,J 00194 (withoul enzyme) 100% -
-~ Sﬂ% =
B U LO0Z03 (with enzyme) +
acReady

L0O0202 (without enzyme) G%

Dy Trizol In-house  Bio-Rad Qiagen Roche SE?TGE!'S |
for tomc campou
h ttkw)’ 4" kiR direct_per.html Ho 2013. PLOS One 8, e72463.



5. Izolace RNA

» 95% objemu NK v bunce (rRNA - 80-85 %, tRNA a shRNA — 15-
12 %, mRNA — 1-5 %)

» inaktivace stabilnich Rnaz = inhibitory (RNasin, RNaseOUT),
detergenty, DTT, merkaptoethanol

» DNaza bez pritomnosti Rnaz, selektivni polymer/nosi¢ (Adsorbin)
» nestabilni = dlouhodobé uchovavat vysrazenou v 70% etanolu pfi
pri -80°C

= selektivni precipitace: LiCl, acetat amonny

O Organicka extrakce v roztoku:
® |lyze bunék a solubilizace RNA v guanidinovych solich (guanidin
thiokyanat-fenol-chloroform)
® fenol saturovany pufrem o pH 4
®Trizol®, Tri reagent = monofazicky roztok fenolu a guanidin
thiokyanatu izoluje RNA v pfitomnosti chloroformu

agueous phase: RNA

Research centre
for toxic compounds
in the environment
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L Selektivni precipitace LIiCl:

- vysrazi selektivné delsi RNA (rRNA, mRNA)
- postup: 8M LiClI (1:1), promichani, inkubace pfi 20°C a
centrifugace

1 Afinitni chromatoqgrafie:
- kolonky s oligodT pro mRNA
@—m

www.tulane.edu/~wiser/methods/notes.pdf

_ﬁ | : : " m

Research centre
for toxic compounds
in the environment
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Cells immobilised on

cell-specific Dynabeads
4 Magneticke castice nesouci oligodT: AnimalPant Semm;m
Cultured cells @ Total RNA
Yield from a Total RNA Prep N (Vb 4
100%s¢ WE_’:T
[Tt = Crude lysate
It ey taini
:'. f ‘ﬂ' ﬁ E‘Lf pufyil::lenn;l-lagied
B TR0 ﬁ,{' @F‘r‘ RNA
z ot
- o _,(H’i&
E | /
o 20% -
° € S
[ T
o
.g Regenerate f . \
3“?‘ 2500 dﬂw and reuse (optional)
P “ . ﬂm&u—mﬂm
AAAAAAAAAAAR — mMRNA
non-coding mRENA Reverse
RNAs <49, l transcription
http://www.lifetechnologies.com/cz/en/home/life- et o e
science/dna-rna-purification- AR P —,
analysis/napamisc/mrna-isolation-dynabeads.html
b !
= Morhemn blotting * RT-PCR
# Dot'blot hybridisation * cDOMA synthesis
+ Primer exfension += Solid-phase cDMA library
= in wifro franslation * SAGE-experiments
Research centre « Sinuclease essay * RACE-sxperiments
(6) for toxic compounds » Hybridisation probes * Subtractive hybridisation
in the environment « cDOMA array/chip = Differential display




6. Gradientova centrifugace (hustota)

1 hustota v CsCl: (2) Before

centrifugation.
CsCland sample
Lnifamnly distributed

DNA ~1,7g/cm3
CsCl

proteiny ~1,3 g/cm3 (k) After centrifugation.
CsClredistributes giving —T———— NGO«
RNA > DNA density gradient. i g
SSDNA > dsDNA Mucleic acid species [ oy
formrn bands at"equal o e

density” levels.
http://biochem1362blog.wordpress.com/

Protein
Low
i e S Genomic DNA
CsCl
densi - -
ty - e — B - Nicked circular DNA
' rf- — X »  Supercoiled DNA
High
RMNA

http://cbc.arizona.edu/classes/bioc471/pages/Lecture2/Lecture2.html/

Research centre
for toxic compounds
in the environment
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DNA Purity and Time Required for Different Isolation Methods

Less

Research centre
for toxic compounds
in the environment

46



Research centre
for toxic compounds 47
in the environment



« Homogenizace jahod v roztoku detergentu a NaCl

« Pomucky: igelitovy sa €ek, vidli €ka, JAR,
solni €ka, slivovice (55-65%), hrube platno nebo
kuchy nské ceditko

* Postup:
- jahody zhomogenizovat pomoci vidli  ¢ky
s pfidavkem par kapek soli a detergentu
(JAR, PUR... = popraskani st én bun ék,
uvoln éni DNA do roztoku)
- Filtrace p Fes platno
- Pridavek etanolu = vysrazeni DNA v
podob é bilé hmoty

http:// www.priroda21.upol.cz/docs/2012-01-30 - Kitner -
_Zakladni_metody_molekularni_biologie v _botanice.pdf

http://www.youtube.com/watch?v=UDKm9rZbhyl

Research centre
for toxic compounds 48
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NI

« Homogenizace kousku jater (5-10g) v 10% roztoku kuch  ynske soli
a vysrazeni DNA alkoholem

« Pomucky: tali ek, vidli €ka, naz, solni €ka, slivovice (55-65%),
kuchy nské ceditko (hrubé platno)

* Postup:
- kousek jater zhomogenizovat pomoci vidli  €ky
- zalit p Fimérenym objemem 10% NaCl - popraskani st én
bun ék, uvoln éni DNA do roztoku
- filtrace p fes platno
- pFidavek etanolu = vysrazeni DNA v podob & bilé hmoty

http./www.priroda21.upol.cz/docs/2012-01-30 - Kitner -
_Zakladni_metody_molekularni_biologie v _botanice.pdf

Research centre
for toxic compounds 49
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v dekontaminace a sterilizace pracovnich ploch UV zafenim,
cerstvym 10% roztokem bélidla (SAVO) a komerénim roztokem pro
inkativaci RNaz (napf. RNaseZap™), DNaz a NK (napf.
DNAZap™)

v’ pouzivat pouze vodu pro molekularni biologii (,molecular grade
water")

v'sklo — omyt detergentem a vodou a susit pfi vysoké teploté
(350°C/2 h)

v'plast — garantované bez RNaz/DNaz a DNA/RNA nebo
autoklavovat

v'nosit rukavice a ¢asto je ménit

v'pouzivat Spicky s filtry

Research centre
for toxic compounds 51
in the environment
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d SPEKTROFOTOMETRICKY

VLNOVA DELKA ODEZVA KOMENTAR
L Méfeni nejsou pfi této délce provadény, protoze obecné
*NK absorbuji minimalné . ,J P P . o y p, I
215-230 nm . o : : pouzivané pufry a solventy (napf. Tris) také absorbuji pfi
Peptidova vazba v proteinech absorbuje L , i
téchto vinovych délkach.
Puriny absorbuji maximalné pfi vinové délce mirné pod
260 nm; pyrimidiny kolem 260 (mirné nad). Puriny maji
260 nMm *NK absorbuiji maximalné vySSi molarni absorpgwtu ”nez, ,pyr|m|d|ny. Maximum
absorbance a absorptivity zafeni useku RNA/DNA proto
zavisi na pfitomnych bazi. Proteiny absorbuji pouze slabé
pfi této vinoveé délce.
270 nm * Fenol absorbuje silné Fenol muze byt kontaminant ve vzorku izolovanych NK.
280 nm *Aromatické aminokyseliny absorbuji NK také absorbuji pfi této vinocé délce.
320 nm *Ani proteiny ani NK neabsorbuiji Pouziva se jako pozadi, kdyz ani NK, ani proteiny
neabsorbuiji.
DNA TRIZOL EDTA
L] s B i
ey M =P
L e -
. S : s heet] *
j;m.l,'::u:lq S Tﬁm"r::“ 4"“' lm.l::_‘r
O g v VO G K
s e s [ om0 A kg | F ] \ AT B ot | 8857
el e o Biam >
T T e e e 110 = — - . s v - ——————— angoel 001
mn::.u —_._- A - wl-m gﬁ;--*’&mﬁi R "‘#‘-Im l“m':“.w o TS AR o [ g1




DNA Aseo 1,0 ~ 50 pg/ml dsDNA
1,0 ~ 33 pg/ml ssDNA

AssoP280 1,6-1,8 (>1,8 = RNA; <1,6 = protein, fenol atd.)
1,8-2,2 (< 1,8 naznacuje pritomnost napf. fenolu, soli,
Aze0P230 EDTA, TRIZOlu, guanidine HCI)
RNA Asso 1,0 ~ 40 pg/ml RNA
AssoP280 ~2,0 (>2 = guanidin isothiokyanat; <1,6 = proteiny, fenol
A26O/A230 atd )

1,8-2,2 (< 1,8 naznacuje pritomnost napf. fenolu, soli,
EDTA, TRIZOIu)

Typ vzorku

260/280
260/230

K oncentrace 55




-NanoDrop® = UV/Vis spektrum vinovych délek (220-750
nm), 1 pl vzorku bez redéni (3700 ng/ul dsDNA)

A B
loading

measuring

[ wenon flash tamp |

-
dwolni
piadaztal
e,
.

“homi
pied estal

Research centre
for toxic compounds
in the environment
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Od FLUORESCENCNE

©)

- vzorky s nizkou koncentraci
nebo kontaminovane

- fluorescentni barvy: ethidium
bromid, Ribogreen, QuantiFluor®
RNA System, PicoGreen

Dye Target molecule Measurement range
PicoGreen dsDNA 0,025 - 1000 ng/mL
Hoechst H33258 dsDNA 0,7-10 pg/mL (dsDNA)
Ethidiumbromide dsDNA, RNA 0,7-10 pg/mL (dsDNA)
RiboGreen® RNA 1-1000 ng/mL
Oligreen® ssDNA, Oligo-DNA 0,1-1000 ng/mL
NanoOrange® Protein 10 ng/mL-10 pg/mL

Eppendorf, Application Note 271, Bfezen 2013

Research centre
for toxic compounds
in the environment
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Absorption Fluorecence

Method of A260 Hoechst Ethidium-  PicoGreen
detection H33258 bromide

DNA 1-50 0,01-15 0,1-10 0,025~
Measurement  pg/mL ug/mL ug/mL 1000
range ng/mL
RNA 1-40 NA 1-40 Minimal
Measurement  pg/mL ug/mL sensitivity
range

Ratio DNA/ 0.8 400 2.2 >100
RNA

Eppendorf, Application Note 271, Brezen 2013

Research centre
for toxic compounds 58
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O RADIOAKTIVNE

- vizualizace malého mnozstvi DNA

- Southernuv ¢i Northerntv prenos na nylonovou membranu,
hybridizace s radioaktivne znacnou sondou

- 32p
/?

200

r{ri*\‘

500=To0

Approximate size in nuclestide pairs

200=300

Research celr o http://biocadmin.otago.ac.nz/fmi/xsl/bioc2h/learnbitslecture.xs/?-
for toxic compounds  db=bioc2hweb.fp7&-lay=Lectures&-recid=4604&-find= o9
inthe environment - Southern EM (1975). J Mol Biol, 98 (3), 503-517
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d HORIZONTALNI ELEKTROFOREZOU V AGAROZOVEM
GELU

- odeCet mnozstvi NK z gelu - marker

- kvalita a integrita

- barveni ethidium bromidem nebo dalSimi fluorescencnimi
barvami pro NK = vizualizace UV svetlem

1 2 3 4 5
gDMNA
contamination
285 rENA,
185 rBMNA
degraded
RN

http://worldwide.promega.com/resources/pubhub/met
hods-of-rna-quality-assessment

10850TA

Without Recombinant RMasin® Inhibitor With Recombinani RNasin® Inhibitor
2 3 4 5 E 7 B8 9 10 11

1 2 3 4 5 E 7 &4 49 10 11 1

http://www.priroda21.upol.cz/docs/2012-01-30_-
_Kitner_-
Zakladni_metody _molekularni_biologie_v_botanice

BERETH

,_pdf http://worldwide.promega.com/products/pm/genomics/r nasin
Research centre
for toxic compounds (5{¢]
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Trizol (12 ug)

Trizol (4 ug)
RNeasy (12 ug)

. Invisorb Il (12 pg)

Invisorb Il (24 ug)
Invisorb Spin (12 pg)

. Invisorb Spin (24 ug)
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4 vyuziva separace makromolekul na zakladé naboje, konformace
nebo velikosti v elektrickém pol

L migrace nabité ¢astice v elektrickém poli je tmérna jejimu celkovému
naboiji, velikosti a tvaru

 malé Castice s velkym nabojem vs. velké Castice s velkym nabojem

ELEKTROFOREZA V GELU

» Agarozova — vhodné pro rozliSeni dlouhych fragmentu DNA a RNA
(>400 bp), 1 kbp ssDNA ~ 330 kDa

» Polyakrylamidova — vodné pro rozliSeni kratkych fragmenti DNA
nebo sekvenci liSiciho se zaménou jednoho nukleotidu (<400 bp)

Research centre
for toxic compounds 63
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0 CO OVLIVNUJE MIGRACI NK V GELU::

- velikost por, napéti, iontova sila roztoku, koncentrace
fluorescencni barvy

- velikost NK = mensSi rychleji
- konformace DNA ¢i RNA

bp M 1 2

slower migration

1,000 -

Q Nicked circles

500 -
400 -
] W
Linear
Supercoileg
100 -

faster migration

Research centre
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O HORIZONTALNI ELEKTROFOREZA

— agarozova (neutralni linearni polymer agarobiozy)

= husta sit, kterou rychleji prostupuji kratsi fragmenty (molekuly) nez
delSi fragmenty — ,molekulové sito*

Resear ch centre
for toxic compou d 65
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0 HORIZONTALNI ELEKTROFOREZA
— agarozova (neutralni linearni polymer agarobiozy)

= husta sit, kterou rychleji prostupuji kratsi fragmenty (molekuly) nez
delSi fragmenty — ,molekulové sito*

The phosphate groups in the DNA backbone carry negatively-charged
axygens — giving a DNA malecule an overall negative charge. In an electric
current, the negatively-charged DNA moves toward the pasitive pole of the
electrophoresis chamber.

_ ﬁ NITROGENCAS
B—=PF=0-H BASE

| 1.0
= HoH
PHOSPHATE H H

H

GROLUP o] ===
' : €

@)V'
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0 HORIZONTALNI ELEKTROFOREZA
— agarozova (neutralni linearni polymer agarobiozy)

= husta sit, kterou rychleji prostupuji kratsi fragmenty (molekuly) nez
delSi fragmenty — ,molekulové sito“

The phosphate groups in the DNA backbone carry negatively-charged
axygens — giving a DNA malecule an overall negative charge. In an electric
current, the negatively-charged DNA moves toward the pasitive pole of the
electrophoresis chamber.

8]
S TR sample migration
o well N

ol o ol I
PHOSPHATE tan k el

S e == ) buffer
i | & electrode
O, *)

@)V
www.tulane.edu/~wiser/methods/notes.pdf
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Agaroza — odlisna Uroven cCistoty podle mnozstvi zbytkovych nabitych
sulfatovych a karboxylovych skupin, jejichz ionty mohou migrovat ke

katodé a zpusobovat jev zvany elektroendoosméza (EEO) =
neselektivni, nezadouci tok castic

= agaroza s nizkym bodem tani (<90°C) — az 4% ,mené pevnée*
gely, vhodné pro separaci mensich molekul DNA
- izolace DNA z gelu bez denaturace
- ,in-gel“ PCR nebo ,in-gel” ligace

= agaroza pro ,pevné“gely — pulse field gel elfo (PFGE)

Research centre
for toxic compounds 66
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Agardza — odlisna uroven Cistoty podle mnozstvi zbytkovych nabitych
sulfatovych a karboxylovych skupin, jejichz ionty mohou migrovat ke

katodé a zpusobovat jev zvany elektroendoosméza (EEO) =
neselektivni, nezadouci tok castic

= agaroza s nizkym bodem tani (<90°C) — az 4% ,mené pevnée*
gely, vhodné pro separaci mensich molekul DNA
- izolace DNA z gelu bez denaturace
- ,in-gel“ PCR nebo ,in-gel” ligace

= agaroza pro ,pevné“gely — pulse field gel elfo (PFGE)

ANA wins by a strand!

3 .
e

&1 -_
"-."1.

ﬁ.‘r
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Elektroforeticke pufry:

= TBE (Tris/kyselina borita/EDTA)
- 0.1-3 kb DNA
- 1 vysokeé napéti (>150 V)

= TAE (Tris/kyselina octova/EDTA)
- 12-50 kb DNA
- nizsi pufrovaci schopnost nez TBE
- nizSi napéti (90-120 V)

TAE
lrwaar b ol

vzorek DNA

Research centre
for toxic compounds
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d VERTIKALNI BLEKTROFOR EZA
- polyakrylamidova (PAGE, polymer z akrylamidu zesitovany N,N‘-

methylenbisakrylamidem) o ®)

cathode l; :j:gd:‘q Smés
U w ug*" | makromolekul
R |
|Efektrafor¢'zu
tR ! s
Smér — g o ]
£ il
elektroforézy gy
| porézni gel
/ “ Bl
Nk gl
A oY

Alberts (2015), Zaklady bun é&¢né biologie. 2. vydani. Espero
Publishing, 2005. 740 s. .

www.tulane.edu/~wiser/methods/notes.pdf

% range % range =
agarose (kb) acrylamide (bp) o) g DI
07 0.8-20 3.5 100-1000 a agar(’)zczvé elektroforéza =
0.9 0.5-7 5.0 80-500 100 bp az 20 kb
1.2 0.4-6 8.0 60-400 = polyakrylamidova
1.5 0.2-4 12.0 40-200 elektroforéza = malé NK a
Q 2.0 0.1-3 20.0 10-100 oligonukleotidy 68




1 Separace NK:

- bez denaturujicich Cinidel si DNA i RNA zachovava sekundarni
struktury, které znemoznuji separaci dle velikosti

RNA: Formaldehydovy denatura €ni gel — agarozovy gel v elektroforetickém
pufru MOPS (3-(N-morfolino)propan sulfonova kyselina) s pridavkem

formaldehydu

DNA: Denaturujici alkalické gely pro DNA — agarozovy gel s pfidavkem
NAOH a EDTA v elektroforetickém pufru (75mM NaOH)

DNA&RNA: denaturujici PAGE s mocovinou nebo formaldehydem ¢i

formamidem

%

8

s & e gg,?;m"‘pmﬂ
00 O eat Eg- 45 %

Relative light absorbence at 260 nrm
i

-
=
=]
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i Denatursd
Strand separation E single strands
"

il -
\\“:"-
'S
dn
:
N
Further 2
dznaturation H
i
Denaturation i
bedins
Douhle-
stranded DA

L
i
| Mielting temperature

30 &0 70 T 80 100 110 69
Tamperature, *C



ad 2D AGAROZOVA GELOVA ELEKTROFOREZA :

- 1. rozm ér — separace molekul dle velikosti: napr. pfi nizkém
napéti v nizkoprocentni agaroze

- 2. rozm ér — pii vysokém napéti ve vysokoprocentni agaroze
v pfitomnosti interkalaéni latky (EtBr) = separace molekul dle
tvaru a slozistosti struktur

A e (B)

2
i
Di

D1

T Simple-Y Bubbles Double-Y Recombinants

=
® 02

http://cdn.intechopen.com/pdfs-wm/34921.pdf

Research centre
for toxic compounds 70
in the environment

©)




d 2D PAGE ELEKTROFOREZA
- ,» Two-dineTsora s reariesss-depepeiet e ettcphonesesis” (2280E)E):

- 1. rozmér = separace dle pocCtu retézcu, jejich délky |
konformace
- 2. rozmér - denaturace vsSech fragmentu na jednoretézcove
— separace dle délky

2D-SDE to separate ssDNA, dsDNA and RNA«DNA hybrids

1D, different migration velocities of equally long 2D, same migration velocities of equally long
ssDNA, and dsDNA and RNA*DNA hybrids ssDNA, and dsDNA and RNA=DNA hybrids

a - b

|

\a// | inthe environment . Gunnarsson et al. (2007), Nature Protocols 1, 3011. 7L



d VIZUALIZACE SEPAROVAN YCH NK V GELU
e agarozovy gel = ethidium bromid, SYBR Green |

e polyakrylamidovy gel = ethidium bromid, stfibro,
radioaktivita, kovalentné navazané fluorescencni
slouCeniny

3 different restriction
enzyme digests of
plasmid DNA

size marker

wells

DNA migration

+ ¢

\‘ .
(6/ | in the environment



0 KAPILARNI"GELOVA ELEKTROFOREZA (CGE)

= vyuziva elektrokinetickych principu elektroforézy a elektroosmozy k separaci
latek uvnitf kfemenné kapilary = vysokouc€inna kapilarni elektroforéza
(HPCE)
- volna kapilarni elektroforeza
- gelova elektroforéza

vstup
vzorku

L o

https://publi.cz/books/140/02.html

detektor

cathode

-]
:

Figure 1 A schematic drawing of a capillary electrophoresis instroment. The sample 12 1ntroduced on the nght side and
the chromatograph 1z detected on the left sude. (Photo @ Copyrght 2002 Department of Biology, Davidson College).

delliss.people.cofc.edu
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O PULZNI GELOVA ELEKTROFOREZA (PFGE)

www.tulane.edu/~wiser/methods/notes.pdf

 standardni gelova ELFO rozlisi

A ST DNA fragmenty do 75 kb
________ » separace velkych molekul DNA
RN (az 10 Mb) v ménicim se

elektrickém poli (orientace polu o
90°, 120°, 180° atd.

B+
/\_T u bos » délka pulzu, orientace, chlazeni,

CHEF Electrodes pufr agar6za s nizkym EEO
,contoured-Clamped

Homogeneous Electric Field* * | cele bunky

e genotypovani, geneticky otisk
(.fingerprint), epidemiologie
pathogennich organismu

Research centre
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O SEPARACE DNA LISICI SE V JEDNE BAZI

 bodova mutace

SSCP = jednovilaknovy ké&oftformaa €ni polymorfismus

DGGE = denatura €ni gradientova gelova elektroforéza
chemickym ¢€inidlem

TGGE = denatura €éni gradientova gelova elektroforéza
teplotnim gradientem

©)|:=

compouncs 75
in the envi nnnnnn t



1 SSCP ¢Single-staamt comftonmradicon pplyiyragpisism )

= Separace jednoretézcove DNA (denaturovana) na nedenaturujicim
polyakrylamidovém gelu pfi nizké teploté = DNA fetézec se sbali na
zakladé vnitfnich komplementarit a separuje se na zakladé odliSnosti

tani DNA fragmentu
% .

l PCR

J denaturace formamidem a teplem * ¥

lv Denaturation
*—_ *‘—

)
0‘7)0 Cuuling

nedenaturacni polyakrylamidova ? & % m
gelova elektroforeza
Falyacrylamide gel
l. elactropharesis

. |

o S + +
rbtbp Y/ Awmw. If2.cuni.cz/projekty/prusa-
ONAelodk/defar.htm wiki.biomine.skelleftea.se/biomine 76
in the environment -

/molecular/index_11.htm
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DGGE & TGGE (‘Damadtumugy/Teenpecadines (&3 eatiearit@sd|
Electrophoresis’)

— Separace na zaklad é odliSnosti tani DNA fragment U
 posloupnost nukleotidu
e obsah GC paru
o ovliviiuji prubéh tani fragmentu DNA a nasledné rychlost
migrace v denaturacnim gradientu v polyakryamidovém gelu -
zvySujici se teplota, nebo koncentrace denaturantu

DIk,
: : Cells extraction PCR PCR products
: Tom— P e -
CG-svorka Total DNA- ‘/Checking the yield
N of PCR products

= using agarose gel
Sradient gel = electrophoresis

Gradient gel
electrophoresis
(DZGE or TGGE)

Furification and
sequencing of
the fragments

W — creantcea

oy - . . Cutting the fragments out
www.wikiskripta.eu/index.php/DGGE of the gel, eluting the DA

and amplification with

FPCR {without GC-clamp)

Research centre
for toxic compounds 77
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http://webcast.skola-profession.cz/Pages/Player.aspx?id=41

0 AGAROZOVY GEL
» elektroeluce
» vazba a eluze ze sklenénych nebo silikatovych kulicek
» elektroforéza na DEAE-celul6zovou membranu
e agaroza s nizkou teplotou tani

d POLYAKRYLAMIDOVY GEL
 metoda “crush and soak”

!O*-! 6 I

Transfer to GET Wash and then '
Spin Column elute DNA na
smiall wolume

http://mww.peglab.co.uk/wcms/uk/products/index.php?do=getArticlesByGroup&which=Gelex
Research centre
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Excise DNA band
and add to Gel
Dissobver buffer
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d Enzymy o mamipulizoe S NIK
(Stépeni, klonovani, zna €eni atd.)
- polymerazy = syntetizuji NK dle
templatu

- ligazy = spojuji fragmenty DNA

- fosfatazy a kinazy = defosforylace
a fosforylace

- nukleazy = stépi fosfodiesterovou
vazbu; exonukleazy a endonukleazy

Priklady nukleaz:

Bal31 3’-exonukleaza pro ds nebo ss DNA

S1 5’-exonukleaza pro ssDNA nebo ssRNA
DNaza | ss nebo dsDNA (5, pyr)

Exolll 3’-exonukledza pro dsDNA

N RNaza A endonukleaza pro ssRNA (3, pyr)
for toxic compounds RNaza Tl Endonukledza pro ssRNA (3, G)

©)




Chemical protection against cleavage
by restriction endonucleases

Nucleic Acids Res. 2009, 37, 7612
ChemBioChem 2011, 12, 431
Angew. Chem. Int. Ed. 2011, 50, 8727

J. Org. Chem. 2011, 76, 3457

Angew. Chem. Int. Ed.
2010, 49, 1064

YOU CAN BE LOMGER, )
BUT ¥OU ARE A PIECE OF JUNEK, BONT SAY THAT!

81

in the environment http://biocomicals.blagspot.co



O Restrik ¢ni endonukleazy:

= Stépi DNA na specifickych mistech
— Trida Il: Stépi DNA v rozpoznavacim misté
(4-8 nukleotidu), palindrom

Conditions Promoting Star Activity
high glycerol (>5%) concentration
high enzyme/DNA ratio (100 units/piq)

low ionic strength (<25 mM)
high pH (>8)

organic solvents
substitution of Mg?*

. Restriction
Enzyme

Single gene
of interest

Test tube of
T Textracted DNA

Research centre
for toxic compounds
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5

el

. GAATTC .
i N R LR R R
yehAAONNNANNNnNnnanAnanan.
CTTAAG JL
‘o P 3 .
e i niRiR LR A . LRRR4iRE 5
o _ T
seldaanand. ) .
EcoRl, restriction endonucleasa
G ﬁ'tﬁ ATTC 3
e NN R R
QAAAAARAAAAAN. et A0 88 .
' 5 G
CTTAA

https://quizlet.com/25549586/genetics-flash-cards/ g>
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MAPOVANI SNP

d Metody detekce bodovych polymorfism G (SNP)

- SSCP, DGGE, TGGE
- RFLP (restriction fritggraatds |éemnghih pulymmpifsnuis)

Research centre
for toxic compounds
in the environment




o Autozomalni mikrosatelity  (,Short Tandem Repeats”, STRs) =
nekodujici Ctyfnukleotidove tandemové se opakujici repetice

 VNTR (variabilni po¢et tandemovych opakovani) = polymorfismu
repetitivnich useku DNA

e Variabilita v populaci je delkova, dana poctem repetic

Person A's DNA MOM DAD D1 D2 51 52
TCAT | |TCAT Ty 5_ aa
L— 1. Person A has three , :
tandem repeats of - i W [
the sequence TCAT. = b e e
—
E—
AGTA 2 Person B has five —
L {andem repeats of — — _—
the same sequence.
—
/ = ——

—
)QW )Q OO w —
Person B's DNA — == i ]

3 Restriction enzymes ‘ # e o 6 e alad :

cut DNA on either = ) b e i B 4

side of the tandem A B 4 Fe i ) 1 ' ..-"‘E: .‘:';I&u*"‘ )

Tkl __|—Result of gel ,\.‘-'\-—ﬂ_ - ™ o R -
electrophoresis

— 5 repeats
4. Person A's DNA has
fraveled farther on
the gel than person
B's has. The number —— e 3 repeats
of tandem repeats

is now knowr.

©
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4 (PCR/)RFLP (Polymorfismus v délce restrikénich fragmentt) =
restrikCni analyza DNA

* gDNA nebo namnozeny specificky Usek nastépime restriktazou
* Fragmenty rozdélime elektroforeticky
e Z gelu je pfesajeme na membranu

>
 Membranu hybridizujeme se sondou Southern blot

* Navazanou sondu detekujeme

Research centre
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d (PCR/)RFLP (Polymorfismus v délce restrikénich fragmentt) =
restrikCni analyza DNA

* gDNA nebo namnozeny specificky Usek nastépime restriktazou
* Fragmenty rozdélime elektroforeticky
e Z gelu je pfesajeme na membranu

>
 Membranu hybridizujeme se sondou Southern blot

* Navazanou sondu detekujeme

0 genetické mapovani
o dédiéné onemocn éni

o kriminalistika

o0 uréeni otcovstvi

©)
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MNORMAL  DISEASE NORMAL  DISEASE

MNOEAL
Mitl pesb tion sides f— —
| } — =
i PODSEASE R | =
' : ToT tatiorm, dle oo I
i E I [ ]

71 elecirophoresis nowthern hlod

http:/fwww.ncbinlm_nih.gov/projects/genome/probe/doc/ TechRFLF.shiml

Research centre
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Reveg Edge
E.&terea%e 5
By 2z 5 s 7

Poa alpina
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Trisetum spicatum
910 11 12 13141516 18

hitp:/fwww ecoseeds.com

Koeleria macrantha
2021 22232 25 27

Festuca brachyphylla
29303132 33

-
-
-

4

88
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http://www.hbwbiology.net/quizzes/ch20-DNA-technology.htm
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O (PCR/)T-RFLP (Terminalni polymorfismus v délce restrikénich
fragmentt) = restrikéni analyza DNA

"T-RFLP: Terminal Restriction Fragment Length Polymorphism

Environmental
microbe sample

Different sizes of
labeled fragments

fragment length
Electropherogram

(single community) PCR amplify
. Extract gene of interest .-f%
' E— S
total DNA Add fluorescent 2 -)Z:}
primer §:$E
lRestricﬁon
- digest
= 0 Laser m Electrophoresis &
'g d_ . S—
2 etection E#___________._.— .
@ — 1
;| @ ® =5 ®
s — ®
=
[+]

http://en.wikipedia.org/wiki/File:Step-by-
step _procedure_of_using _T-RFLP_analysis_in_microbiology.pdf
Research centre

for toxic compounds
in the environment
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d AFLP (,Amplified fragment length polymorphism®)

Total genomic DNA

(1) Restriction digestion

(2) Adapter ligation *
(3) Preamplification £ * N
_.N
* N —
(4) Selective amplification i

(5) Gel electrophoresis

http://www.nature.com/scitable/content/outline-of-the-aflp-procedure-41047

Research centre
for toxic copmipanootany.natur.cuni.cz/dna/index.php?option=co m_content&view=article&id=47:af

inthe envirggmsih cip&catid=35:aflp&Itemid=55

©)
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= Stanoveni profilu diverzity mikrobialniho
spoleCenstva pomoci technik mol. biologie

» Odhad mnozstvi variant genu ve spolecenstvu

= Celkovy pohled na spoleCenstvo, nerekne nic o
primé identifikaci nebo podctech individualnich
bunek

= Studium mikrobialnich systéemu (vodni
ekosystémy, pudy, lidska mikrofléra) - méreni
biodiverzity, zmény ve spoleenstvu v ¢ase, vliv e

S - el

=
ez (e

faktord..... sukcese spole€enstva, environmentalni — FE5=s—=55

=TEaman SSsccoEnE 8 o

- e 11

naruseni habitatu, odpovéd na znecisténi R :

- - - - -

polutanty By o (s -

- "-""l-‘-" - -

e
-

www.moloch.upol.cz/uploads/vyukovy-portal/eko-mem-ru lik.pdf
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« DGGE, TGGE, SSCP, RFLP, T-RFLP, ARDRA, ARISA

o |Izolace DNA ze vzorku s mikrobialnim spoleCenstvem

 Cilem analyzy je gen nebo specificky usek DNA

« Castym cilem geny kodujici 16S rRNA nebo geny, které
maji klicovou roli v metabolickych procesech

Environmental samples

DINA extraction

; i Jr Genomic DNA

9’)" n
} PCR and sequencing

.. 16S rRNA sequencing
TTTG""AN\ TCTTCAGATAA. ..

TTTGTCAAGTCTTTGGTGAA. . .
TTTGTCAAGTCTTTGGTGAA. . .

’ \ [/ Sequence comparison

A

acteria .- %
* Archasa Phylogenetic trees

Cepyright © 2005 Nature Publishing Group
Mature Reviews | Genetics

©)..

IS SHVIVIIGHIL

| Soil sample I........__

“Mbmmm
{ Total soll DNA ]‘“‘_
Jren l :
S :
e e g

Sy 4

e

Sequence analysis

{ Sequencing & Cnmpnmme] [}m ]

Community Phylogenetic and
composition funtional diversity

http://www.scielo.cl/scielo.php?pid=S0718-

94

27912008000200004&script=sci_arttext



O ARDRA (,,Amplified Ribosomal DNA Restriction Analysis*)

e restrikCni stépeni amplifikovaneho fragmentu DNA pro
konzervativni useky rRNA bakterii

Larsis DMNA Extraction

|
Ty ,
Cligonuclectids =at :
Dyt ers Denaturaton

-
S D~

Festriction Polymerase mmall Subunit

E Chai EMNA G
(7el Electrophoresis Di;ii?;n Rﬂa.;:lign ’ i
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d RISA/ARISA (,,(Automated) Ribosomal Intergenic Spacer
Analysis")

e prokaryocka DNA kodujici vysoce konzervativni 16SrRNA a

23SrRNA geny

* mezi témito dvéma geny se nachazi tzv. ,internal transcribed
spacer (ITS)” region

 ITS - nekoduje proteiny, vysoce variabilni v sekvenci a délce
nukleotidu

ARISA: Automated Ribosomal Intergenic Spacer Analysis

Samples from different  Total DNA extracted DNA (organism 1)

microbial communities  from one community 235
@ e DNA (organis -
Intergem‘c spacerregion
=Y
?a‘“\,qaﬂ 6,‘3
ot
Spacer region amplified bv PCR with fluorescent primers region amplified by PCR
—_
Gel (RISA)

Electropherogram (ARISA) i )
Each lane represents ore microbial community

E h k shows _'__ —_— d
d =:== & o 11| Each band shows
B S50 '= E’ - . - different spacer
RS t‘/ — pe— regions from sample
pr— — | —
=
— — f—T

Fragment length

fluorescence intensity

Size marker
I_‘_|

T, http://en.wikipedia.org/wiki/Community_Fingerprinting
for toxic compounds

in the environment
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Hi kids! I'm DNA!
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You probably hate me,
but don't understand why.

It's because I control
your life and when you die.

CHRIFHOLDEN.NET




