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v' Co to je DNA a RNA
v Jak je ziskame

v Jak je pozname

v Jak je rozezname
v’ Jak modifikujeme
v Jak je zkoumame
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DNA replication
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DAL ONA
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translation RNA Dependent
. (RNA ->Protein) RNA Polymerase
| Ribosomes

O-0-0-0-0-00 Protein

Centralni dogma molekularni biologie
http://en.wikipedia.org/wiki/Central_dogma_of molecular_biology#cite _note-crick1970-2
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O zaporné nabitd = rozpustna ve vodé, naopak v ethanolu
se srazi (bila barva)

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

 kyselé prostredi = hydrolyza glykosidovych vazeb

 stabilni = polocas rozpadu DNA 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

 roztok v pufru pri —20° nebo —70 °C = nékolik let, pri 4 °C
= nékolik tydnu
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FRINA:

 cukr: ribdza, baze: A, U, C, G Iflllﬂl_l_lai:huit:plletwg:ﬁti DNA and RNA,
* £ I would choose RNA >

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

O sekundarni a terciarni struktury

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

Q citlivéjSi k degradaci enzymu Because it has uﬁfn
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nové syntetizovany RNA-polymeréaza
RNA-transkript g

» T
G ribonukleosid:
. T'FL”“ trifosfaty

dvojsroubovice -.
DNA .
o \
4 rozvijeci
misto opétného spojeni misto
obou Fetézeti DNA |
krétky Gsek
Sroubovice DNA/RNA
.- {
TRAMNSKRIPCE smér pfepisu http:iwww mojechemie.cz
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novyc vznikajici protcin

zminokyseliny

velka podjednotka

riboznmu\

“mx_;““ Tl “::Zf’/ mala
podjednotka ribozom

TRANSLACE
(https://commons.vvikimedia.org/vviki/FiIe:Ribosome_mRNAslation_en.svg)
Ly
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IF 1 AM LOST IN TRANSLATION &

i_ﬂ R base )
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O GenBank : http://www.ncbi.nlm.nih.gov/genbank/
- nazev mista, delka sekvence, typ molekuly (DNA/RNA),
nukleotidova sekvence

Q Entrez:
- prohledava vSechny databaze asociovane s NCBI

Q EMBL: http://www.embl.de/
- databaze Evropského bioinformacéniho institutu

O http://molbiol-tools.ca/
- sekvence a jejich analyza
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[ volba techniky zalezi na:

1. typu izolovane NK
« genomova DNA (chromozomalni)
o satelitni DNA
» plasmidova DNA (extrachromozomalni)
» fragment DNA v agar6zovem gelu
» fagova (virova)
* RNA

2. typu a mnozstvi materialu
3. pozadovane Cistoté
4. pozadovanem mnozstvi

5. nasledne aplikaci

Research centre
for toxic compounds
in the environment

©)

19



ncRNA type Description

RMase P ~400 nt long

miRNA Small, 21-23 nt long ssRNA

siRMNA 21-23 nt long ssRNA

rasikNA Small 21=23 nt long ssRNA

sroRMA ~50-200 nt long, structured RNA that is localized to the
nucleolus

gRNA Small, ~60 nt long ssRNA, containing a poly U tract at
its 3" end (from 520 U residues)

snif A Structured; ~100-300 nt long (in humans)

rRNA Highly structured; sized between ~120 (55 rRNA) and

several thousand nucleotides (185, 285 rEMNAs)

Xist RNA =17 kb long RNA, which is transcribed from the
X chromosome

tRMNA Highly structured, sized between ~T0 and 95 nt

SRPRWA Has a rod-like structure, sized = 300 nt (in humans)

65 RNA Highly structured RNA {(~180 nt long in Escherichia colf),
which forms a single hairpin that is found in bacteria

Function

Cleaves tRMA 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

Targets mRNAs for cleavage (in plants) or translation inhibition {in mammals)
Targets mRMNAs for cleavage
Involved inrepeat silencing

Specifies modification of rRNAs, snRNAs or tRNAs (in Archaea only); C/D
box snoRNAs specity 2°-0-methylation of the ribose of a target RNACH/
ACA box snoRNAs specify pseudouridylation

Guides Ll insertions or deletions within mitechondrial pre-mRENAs of
certain protozoan organisms, for example, trypanosomes

Cuides splicing of pre-mRNAs (for example, L1, U2, U4, US and Ub snRNAs)

As part of the ribosome it catalyses peptide bond formation (for large rRNA
only)

Imvolved in X-chromosome inactivation and dosage compensation

RNA adapter molecules for amino acids; guides amino acids to the
ribosome inan mRNA-dependent mode

Fart of the SRF. a ribonucleo-protein complex that is imvolved in targeting
specific proteins to the endoplasmic reticulum for subsequent secretion

Binds to the 6™ factor of the RNA polymerase complex, thereby requlating
transcription of 6™ promoters

i MA, classical guide RRA; mil A, micrafihA; neRNA, non-protein-cading RMA: rasifN A, repeat-aseocited silRBA; rRENA ribosomal BMAS siRMA, small interlering RNA:
s MA small nuclear BNA- spaBNA small necleslar RNA; SRE signal recognition particls; Xist, X-{inactivel-specilfic transeript

Huttenhofer et al. Nature Reviews Genetics advance online publication;
published online 18 April 2006 | doi:10.1038/nril85 5
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ncRNA type Description Function

RMNase 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 ~~ - e T e = -t - = Jinhibition in mammals)
Dogma meets more RNA

siRMA, 21-23m
rasikNA Small, 21
Reverse Transcription . :
snoRMNA ~50-200 mRNA _RNAi lin Archaea only); C/D
nucleoly RdRps  AntisenseRNA e of atarget RNAH/
miRNA
VRNA siRNA ‘
A sl Repiication (| DNA—>mMRNA —>PROTEIN ~ fpemivia
o Hbozvines tRNA scRNA
snRNA Structur  priming RNA SnRNA y mRNA L4, LS and U snRNAs)
modulating RNA . oua tmRNA
rRMA Highly st gRNA syrmation (for large rRNA
several t Transcription Translation
Xist RNA =17 kb k »compensation
X chrom
tRMNA Highly st e e s ccirrcns o wrsinin we i h1 e n s s e g ey sy seo 110 3CHDS 1O the
ribosome in an mANA-dependent mode
SRPRNA Has a rod-like structure, sized = 300 nt (in humans) Fart of the SRF. a ribonucleo-protein complex that is imvolved in targeting
specific proteins to the endoplasmic reticulum for subsequent secretion
65 KNA Highly structured RMNA (~180 nt long in Escherichia colf).  Binds to the 6™ factor of the RNA polymerase complex, thereby regulating
which forms a single hairpin that is found in bacteria transcription of 6™ promoters

i MA, classical guide RRA; mil A, micrafihA; neRNA, non-protein-cading RMA: rasifN A, repeat-aseocited silRBA; rRENA ribosomal BMAS siRMA, small interlering RNA:
s MA small s lear BMAC snaBNA small neclealar RNA; SRE signal recognition particls; Xist, %-{inactivel-specilic transeript.

Huttenhofer et al. Nature Reviews Genetics advance online publication;
published online 18 April 2006 | doi:10.1038/nril85 5
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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



d Vyuziva se:
 odliSna rozpustnost

e adsorp ¢ni metody

» gradientova centrifugace (hustota)

] Metody lze rozd élit na:

» Klasické v roztoku ,organicke”
 Klasické v roztoku ,anorganické*

e Adsorp €éni na pevnou matrici
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NI

Klasick: e vV ieziokul , eraanick: e
[ Organicke latky
 zZakladn i kroky:

1. lyze bunek

2. pridavek enzymu
3. extrakce NK

4. precipitace

5. pridavek enzymu

for toxic compounds 24



1. Lyze bun ek

suspanie
bunék
rebo tkan

.-".,;: 2 s

= Ay d’h

!1:“;'E€-JJJ o(
a’.m,\ jf:’%

protlageni

bunék malym
otvorem

pouZiti mirneho detergentu

na perforaci plasmatickeé
membrany

rozbiti bungk dobie
tésnicim rota&nim
pistem v tlustosté&nné
nadobce

Pii opatrné préaci lze ziskat
temé&f v8achny organely
v neporudeném stavu.

ALBERTS, B, D BRAY a A JOHNSON. zZaklady bunécéné biologie. 2. vydani. Espero Publishing, 2005. 740 s.
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1. Lyze bun ek

detergenty (SDS, Triton X-100)
organicka rozpoustédla
zasadite latky (NaOH)
osmoticky Sok
povareni

chaotropni Cinidla

———

suspanie
bunék
rebo tkan

s
85
n;‘h- .-j . B Pfi opatrné préci lze ziskat
' h‘\ o : teméf v8achny organely
v neporudeném stavu.
protlageni rozbiti bunék dobfe
bunék malym tésnicim rota&nim
otvorsm pistem v tlustost&nné

nadobce

ALBERTS, B, D BRAY a A JOHNSON. zZaklady bunécéné biologie. 2. vydani. Espero Publishing, 2005. 740 s.
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2. Pridavek enzym u

[ Stépeni nechténych slozek v lyzatu:
e proteazy (napfr. proteinaza K) < proteiny
e nukleazy 3< nechténe NK

o DDt W o W"““} '
({:;Nucleases for DNA &iRNﬁ Dlgestmy

Enzyme Explorer

Protease Fmder
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2. Extrakce NK
Fenol-chloroformova extrakce

1 fenol = organické rozpoustédlo
 vysoce Cisty pro molekularni techniky, skladuje se
pri -20°C
 syti se Tris pufrem (pH 4: separuje se RNA; pH 7-8:
separuje se DNA) s EDTA a NaCl, skladuje se pri 4°C
e oxidace snizuje ucinnost izolace
» vysoce nebezpecna latka (hoflava, korozivni a toxicka)

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

O aplikace: genomova DNA s vysokou molekulovou hmotnosti

Research centre
for toxic compounds 28
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] postup:
* 1 objem vzorku : 1 objem fenolu
e dukladné obé faze smichat
» centrifugace = NK v ve vodne fazi a
proteiny v organickée (,fenolové®)

a modifikace:
« smes fenol.chloroform:isoamyl
alkohol (25:24:1)
* Trizol® = monofazicky roztok fenolu a
guanidin thiokyanatu izoluje NK v
pritomnosti chloroformu

d nevyhody:
e Casove narocné
* nebezpedli kontaminace
* nebezpecné chemikalie = digestor

Research centre
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2. Extrakce NK
Alkalicka extrakce

[ selektivni alkalicka denaturace (NaOH) vysokomolekulove
chromozomalni DNA oproti plazmidové DNA v pfitomnosti

SDS

Q aplikace: plazmidova DNA

— Y T

w NS

e 2

: uJ = I.!E_-.AJ’{#

coENCENhOtnlRBARY BN wOY
— S 1r‘i.{.........-ﬂ.. u .. k
e
Research centre
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4. Precipitace NK

)
O ethanol, isopropanol, PEG, soli = vysrazi NK z roztoku |
] postup: I
e 2 objemy vzorku : 2-2,5 objemu ethanolu T
nebo
e 1 objem vzorku : 1 objem isopropanolu

Inkubace pri -20°C (min. 2 h)

centrifugace

oplach 70% etanolem (odstranéni soli)
rozpusténi ve vodé nebo pufru (TE pufr o pH 7,5)

vysrazené NK

5. Pridavek enzym u

[ Stépeni nechténych slozek v lyzatu:
* nukleazy 3< nechténe NK

Research centre
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IKIESICKe ENVATOZAORUE, 2nBERIchke &

1. Lyze bunék = SDS

> f—
2. RNA odstranéna @ ysis =
, : (Tris,
RNazami

3. Proteiny precipitovany
v koncentrovaném

roztoku soli
4. DNA precipitovana
ethanolem a
rehydratovana
| V
Copyright 2010 American Society of Cytopathology
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DNA
precipitation
(isopropanol)
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NG
Acsoro enf rrel gavrioL frleric)

= adsorpce NK na pevnou fazi zalezi na pH a Sample Product
obsahu soli v roztoku

» pevna faze: silikat, silikagel, sklenéné kulicky, \

Lyse

kifemelina a nosiée aniontd ¢
D Kroky: ‘;’ Bind DNA
1. Lyze bunék $
2. Adsorpce NK na pevnou fazi %l Wash
3. Oplach $
4. Vymyti 1!
f Elute

Usable DNA
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1. Adsorpce na silikat
= NK v pritomnosti chaotropnich soli (jodid sodny, guanidinove
soli) adheruji na silikatovy povrch (na sklo)

1. Lyze

2. Pridani chaotropnich soli a protfepani se silikatovymi

ééStI Ce m I Structure of Silica-Gel Materials ._:t 1 J'f
NN ~

| | g

=
e
I I e
OH OH ©OH OH -

s

| 2 o

3. Centrifugace a oplach navazaneé NK roztokem
chaotropnich soli

4. Pridani vody ¢i pufru = eluce

5. Centrifugace = NK v roztoku

Research centre
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2. Kolonky zalo zené 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)

o ﬁi—_:}ba 2 1 Lyze
o od ¥ : A7ANt
r Tl 2. Navazani
ey -
J{%}i{:"; - 3. OpIaCh

\__/ 4. Vymyti
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3. Magnetické c¢astice

N /

= magneticke silikatove castice = NK se vazi pfi vysoké
koncentraci chaotropnich soli

* magneticke silikatove ¢astice vazi pfi vysoke koncentraci
soli i kratSi NK a eluuji pfi nizke

gl

Magnetic Bead Based Method
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4. lontom enice

Binding Principle of QIAGEN Resin

[ | reSIn :> QIAGEHN Resin
AL FHy  Bose
TV Y Y
aH I:I? L] B ]
? ? fHaHy H- FHizCHy
™ ChH CH; ﬂ'-af:rﬂ"rfg‘r] - ﬂ'-ﬂﬁﬂ*:#m L B
S CH, 1 @
DEAE MH NH o
SN A '

CH, CH, ©CH; CHy

| |
l. ©H, GH, CH, CH, DEAE {diethylaminoethanaol) Chemical structure
L '

of DMA
s5A

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

= vazba i eluce pfi ruznych koncentraci soli a pH dle
izolované NK
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5. FTA® Technology

= fast technology for analysis of nucleic acids*

FTA™ Nucleic Acid Collection, S age 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, 5885327 and other patents pending.

Advantages and benefits
® Capture nucleic acid in one easy step
® Captured nucleic acid i1s ready for downstream applications
in less than 30 minutes

DNA collected on FTA Cards is preserved for years at room

temperature

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

® Suitable for virtually any cell type

Indicating FTA Cards change color upon sample application

to facilitate handling of colorless samples

FTA Cards are available in a variety of configurations to

meet application requirements

® Custom configurations are available on request

Use FTA for a wide range of applications: Spot
® Forensics C
® Transgenic identification C Jéfunch
® Transfusion medicine p— /
® Plasmid screening l]
® Food and agriculture testing purify || e
® Drug discovery j
® Genomics \\
® STR analysis
® Animal identification

©)

Whatman
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Electron micrograph showing DNA
entrapped within the FTA matrix
(Magnification x 10,000)

DMA on Matrix

el

PCR inhibitors bound to motrix DNA in solution

e Single-stranded DNA

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

RNA Processing
Buffer Elution

Add RNA Procassing
buffer, incubate on ice.

Disk Removal

Punch a disk out of the

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

RT-PCR or

Northern Blot

Use RNA diractly for
RT-PCR or precipitate for
Northern Elot analysis.
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Soacifick & ziglilcics & rrodifilcice

1. Izolace vysokomolekularn i chromozom alni DNA

= opakované pouziti enzymu a opakovana extrakce
fenolem

» zadkaz natahovani a napinani v opacéném smeéru a
vortexovani

» nékolika hodinova fenolova extrakce za pomalého
michani

= po vysrazeni DNA ethanolem dojde k namotani
DNA

Research centre
for toxic compounds
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2. lzolace RNA

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

= DNaza bez pritomnosti RNaz

= selektivni precipitace: LiCl, acetat amonny

» nestabilni = dlouhodobé uchovavat vysrazenou v 70% etanolu pfi
-20°C nebo pri -80°C

= selektivni precipitace: LiCl, acetat amonny

0 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
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 Selektivni precipitace LiCl:
- vysrazi selektivné delSi RNA (rRNA, mRNA)
- postup: 8M LiCl (1:1), promichani, inkubace pfi 20°C a
centrifugace

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

1’1|" : " m

Research centre
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d Magnetické ¢astice nesouci oligodT:

©

Yield from a Total RNA Prep
100%;

e
fﬁ":: @pﬁ
ﬂ':(.a\!-

s 'S uﬁ"rr

pL T

non-coding mRNA
RMNASs <48

% of Total Yield
n
=
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Cells immobilised on

cell-specific Dynabeads
Animal/Flant Serumi'Plasma
tiszue !
Cultured cells Total RMA

Ny

containing
polyadenylated

TTTITTITIIITIT
QMMMM&AMW
Regenerate
and reuse fj El.um \
[opticnal)
TTITTTTIIITTT TITTTTTITTIT
“ . ﬂmmmﬂm

BAAARARARARE — MBMNA
Reverse
tramscripfion

TITITTITIITTIT 16t slrand cOMA
AAAAAAAABAAR —————MRNA

v l

# Marhern blotting * RT-PCR

& Dotfblot hybridisation * cDMA synthesis

= Primer extension = Solid-phase cOMA library
= in vifro translation * SAGE-expenments

» Sinuclease essay * RACE-expenments

= Hybridisation probes * Subtractive hybridisafion
= cOMA arraylchip »  [Differential display



3. Gradientova centrifugace (hustota)

1 hustota v CsCl: DNA

proteiny

RNA
SSDNA

(a) Before
centrifugation.
CsCland sample
uniforrmly distributed

() Affer centrifugation.
CsClredistributes giving
density qradient.
Mucleic acid species
formrn bands at "equal
density” levels.
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~1,7g/cm 3
~1,3g/cm 3

> DNA
> dsDNA
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DNA Purity and Time Required for Different Isolation Methods
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v dekontaminace a sterilizace pracovnich ploch UV zarenim,
cerstvym 10% roztokem bélidla (SAVO) a komercnim roztokem
pro inkativaci RNaz (napf. RNaseZap™), DNaz a NK (napr.
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
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INTE

d SPEKTROFOTOMETRICKY

DNA Ay 1,0 ~ 50 pg/ml (dsDNA)
1,0 ~ 33 ug/ml (ssDNA)
Aze0/A280 16-18
Az60/A230 2,0-2.2

RNA Aseo 1,0 ~ 40 pg/ml
Aze0/P 280 ~2,0
Az0A230 2,0-2,2

VLNOVA DELKA ODEZVA KOMENTAR

Mérfeni nejsou pfi této délce provadény, protoZze obecné
pouzivané pufry a solventy (napf. Tris) také absorbuji pfi
téchto vinovych délkach.

Puriny absorbuji maximalné pfi vinové délce mirné pod
260 nm; pyrimidiny kolem 260 (mirné nad). Puriny maji
vyS8Si molarni absorptivitu neZz pyrimidiny. Maximum
absorbance a absorptivity zafeni Gseku RNA/DNA proto
zavisi na pfitomnych bazi. Proteiny absorbuji pouze slabé
pfi této vinové délce.

Fenol mGZe byt kontaminant ve vzorku izolovanych NK.

*NK absorbuji minimalné

215-230 nm *Peptidova vazba v proteinech absorbuje

260 nm *NK absorbuji maximalné

270 nm * Fenol absorbuje silné

280 nm *Aromatické aminokyseliny absorbuji NK také absorbuji pfi této vinocé délce.
(@\ 320 nm *Ani proteiny ani NK neabsorbuii Pouzivd se jako pozadi, kdyz ani NK, ani proteiny

neabsorbuii. 50

yd | In the environment
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-NanoDrop® = UV/Vis spektrum vinovych délek (220-750
nm), 1 ul vzorku bez fedéni (3700 ng/ul dsDNA)

A B
loading

[ xenon flash tamp | e

L &P
mﬁmpﬁ:—n}t—;;'-]l"

= gl
B
- -

—
optical fiber=
=)

delni
pied estal
\_‘.‘

~homi
pied estal
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O FLUORESCENCNE

©)

- vzorky s nizkou koncentraci
nebo kontaminované

- fluorescentni barvy: ethidium
bromid, Ribogreen, QuantiFluor®
RNA Systém, 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
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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, Bfezen 2013
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for toxic compounds 53
in the environment

©)




3 HORIZONTALNI| ELEKTROFOREZQOU V AGAROZOVEM
GELU

- kvalita a integrita
- barveni ethidium bromidem nebo dalsimi fluorescencnimi
barvami pro NK = vizualizace UV svetlem

1 2 3 4 5
gDMNA
contamination
285 rRNA
185 rRNA
degraded
HMA

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

10BE0TA

Without Recombinant RMasin® Inhibitor With Recombinani RNasin® Inhibitor
i1 2 85 4 5 & 7 B @ W@ 41 41 9 4 4 & & ¢ 8B g 19 13

http://www.priroda21.upol.cz/docs/2012-01-30_-
_Kitner_-
_Zakladni_metody_molekularni_biologie_v_botanice.pdf

T

http://worldwide.promega.com/products/pm/genomics/rnasin
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N o o0 B~ W0 NP

Trizol (12 ug)

Trizol (24 ug)
RNeasy (12 ug)
Invisorb 11 (12 pg)
Invisorb |l (24 ug)
Invisorb Spin (12 ug)
Invisorb Spin (24 ug)



Research centre
for toxic compounds
in the environment



 Homogenizace kousku jater (5-10g) v 10% roztoku ku  chy ske soli
a vysrazeni DNA alkoholem

 Pomucky: tali rek, vidli ¢ka, ntz, 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
- pridavek etanolu = vysrazeni DNA v podob & bilé hmoty

http://www.priroda21.upol.cz/docs/2012-01-30_-_Kitn  er_-_Zakladni_metody_molekularni_biologie_v_botanic e.pdf

http://www.youtube.com/watch?v=DBb1utQBIY4
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for toxic compounds 57
in the environment

©)




« Homogenizace jahod v roztoku detergentu a NaCl

 Pomucky: igelitovy sa ¢€ek, vidli ¢ka, JAR,
solni €ka, slivovice (55-65%), hrubé platno nebo
kuchy Aske 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
- Pfidavek etanolu = vysrazeni DNA v
podob é bile hmoty

http://www.priroda21.upol.cz/docs/2012-01-30_- _Kitn  er_-
_Zakladni_metody_molekularni_biologie_v_botanice.pd f

http://www.youtube.com/watch?v=UDKm9rZbhyl
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0 HORIZONTALNI AGAROZOVA (polymer z agarosa = agarobiosa)

0 VERTIKALNI POLYAKRYLAMIDOV A (PAGE, polymer z
akrylaminu zesitovany N,N‘-methylenbisakrylamidem)

= husta sit, kterou rychleji prostupuji kratsi fragmenty (molekuly) nez
delSi fragmenty — ,molekulové sito*
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0 HORIZONTALNI AGAROZOVA (polymer z agarosa = agarobiosa)

0 VERTIKALNI POLYAKRYLAMIDOV A (PAGE, polymer z
akrylaminu zesitovany N,N‘-methylenbisakrylamidem)

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

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

MITROGENCUS
o BASE

9 HoH

EHOSFHATE H H '
GROLP o H S — @
[ 1 &
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0 HORIZONTALNI AGAROZOVA (polymer z agarosa = agarobiosa)
0 VERTIKALNI POLYAKRYLAMIDOV A (PAGE, polymer z

akrylaminu zesitovany N,N‘-methylenbisakrylamidem)

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

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

4]
O—b—o-cn o | e sample migration
e |<H H A
PHOSPHATE H H ' | || gel I
GROUP o H — o tank

buffer

j & electrode
©O) O

@)5/'
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0 HORIZONTALNI AGAROZOVA (polymer z agarosa = agarobiosa)
0 VERTIKALNI POLYAKRYLAMIDOV A (PAGE, polymer z

akrylaminu zesitovany N,N‘-methylenbisakrylamidem)

= husta sit, kterou rychleji prostupuji kratsi fragmenty (molekuly) nez
delSi fragmenty — 1 RNA wins by = strand!

The phosphate groups in the DNA backbone ¢
oxygens — giving a DNA molecule an overall r
current, the negatively-charged DNA moves to
electrophoresis chamber.

MITROGENCUS

i
D—%—D—CH‘_ o BASE

i HoH
EHOSFHATE H H

e ;
GROUP o H
electrogg
® |
! ——
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l.r :J-;ﬂ‘il'g Smés

® ! ®

B4 0 G | mokromolekul
 Fe
|E.fektraforizu
Ry y
buffer Smér i —— 3. J o i
elektroforézy | U
| porézni gel
/,.r‘. -'1':. " R |
o i e A
Tk

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

% range % range

agarose (kb) acrylamide (bp) " >-10 ng DNA
0.7 0.8-20 3.5 100-1000 = agarozova 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
2.0 0.1-3 20.0 10-100

oligonukleotidy
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for toxic compounds 64
in the environment

©)




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

e polyakrylamidovy gel = ethidium bromid, stfibro,
radioaktivita, kovalentné navazane fluorescencni slouceniny

3 different restriction
enzyme digests of
plasmid DNA

size marker

wells

DNA migration

+ ¢

Research centre
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1 co ovliv nuje migraci NK

- velikost por, napéti, iontova sila roztoku a koncentrace
fluorescencéni barvy, pokud pouzita v gelu

- velikost NK = mensi rychleji

- konformace DNA

dzlﬂ' ssgch'
relaxed
N

linear  supercoiled relaxed concatenated 7

linear

7
super-

coiled
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0 KAPIL ARNI GELOVA ELEKTROFOREZA (CGE)

: Integrator or
Capillary {“;gn'q:uler

Anode — Cathode
Buffer Buffer
Source Vial Sample Vial Destination Vial
High Voltage
Power Supply

cathode

capillary tubimng ¢

| sample |

Figure 1 A schemate drawing of a capallary electrophoresis instrument. The sample 12 inroduced on the nght sde and
the chromatograph 1z detected on the left side. (Photo @ Copynght 2002 Department of Biology, Davidson College):
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0 PULZNI GELOVA ELEKTROFOREZA (PFGE)

B- » separace velkych molekul

ANy Ve e L\ DNA (aZ 10 Mb)

-------- . * i celé bunky
S I:E;G\ ) o o
e genotypovani, geneticky
. otisk (,fingerprint®),
B+ J~ A+ epidemiologie pathogennich
CHEF Electrodes organismu

,contoured-Clamped
Homogeneous Electric Field"

t

©)|:=
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in the envi nnnnnn



U DGGE & TGGE (“Denaturing /Temperature Gradient Gel
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 (zvysujici se teplota,
nebo koncentrace denaturantu)

DA,
Cells extraction FCR PCH products
I s > ——
CG-svorka Total DNA /ghe.:king the yield

—-———— of PCR products
_ = using agarose gel
Gradient gel = electraphoresis

Gradient gel
electrophaoresis
(DGGE ar TG GE)

Furification and
sequencing of
the fragments

W —— cieaaTceTa

Cutting the fragments out
of the gel, eluting the DA
and amplification with
FCR (without GC-clamp)

Research centre
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J SSCP “Single -strand conformation polymorphism =)

= Separace na zaklad é odliSnosti tani DNA fragment U

 bodova mutace

. %

l. FCR
EE

lr Devaturstion
t S i

TREEY

F‘n:ul wacrylarmide gal
'. electopiores s

L=

+ +
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J denaturace formamidem a teplem
nedenaturacni polyakrylamidova
gelovi elektroforéza

http://www.lf2.cuni.cz/projekty/prusa-
DNA/newlook/defa7.htm



http://webcast.skola-profession.cz/Pages/Player.aspx?id=41

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

d POLYAKRYLAMIDOVY GEL
e metoda “crush and soak”

<o} % .

Transfer to GET Wash and then '
Spin Cobumn elute DNA ina
smiall wolume

http://www.peqglab.co.uk/wecms/uk/products/index.php?do=getArticlesByGroup&which=Gelex
Research centre

for toxic compounds
in the environment

Excise DMA band
and add to Gel
Dissolver buffar
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O Enzymy modifikuj ici NK

- polymerazy = syntetizuji NK dle
templatu

- ligazy = spojuji fragmenty DNA

- fosfatazy a kinazy — defosforylace
a fosforylace

- nukleazy = Stépi fosfodiesterovou
vazbu; exonukleazy a endonukleazy

PFiklady nukle az:

Bal31 3’-exonukledza pro ds nebo ss DNA

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

Exolll 3’-exonukledza pro dsDNA

. RN4dza A  endonukleaza pro ssRNA (3, pyr)
'] RNaza T1 Endonukleaza pro ssRNA (3, G) =

©)
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O Restrik €ni endonukle azy:
— Stépi DNA na specifickych mistech
= Trida Il: Stépi DNA v rozpoznavacim misté
(4-8 nukleotidu), palindrom

Conditions Promoting Star Activity

e high glycerol (>5%) concentration

e high enzyme/DNA ratio (100 units/ug)

e |ow ionic strength (<25 mM)

e high pH (>8)

e organic solvents caATTC |
e substitution of Mg?* o ihinaniiinaniisnananas

CTTAAG

il

7
O oo o o

" EcoRi. restriction endonuclease
1 Restricti AATTC 3
S Cton
f% Ernzyme 5 ST _]_D_Tfa "ﬂ'ﬁ‘n‘rrrmTum‘ﬂ"
. glliononnnanaa, .-—LU—J—LL-'L—J—“—I-U—.E
e CTTAA

¥
& -
“‘i

sSingle gene
[ of interest

HJ
-

T
%

&

Test tube of
Research ce \_/’ extracted DNA

for toxic co
in the environment
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O (PCR/)RFLP (Polymorfismus v délce restrikénich fragmentt) =
restrikCni analyza DNA

* gDNA nastépime restriktadzou

J

* Fragmenty rozdélime elektroforeticky

e Z gelu je pfesajeme na membranu > g &Sﬁv&%
« Membranu hybridizujeme se sondou ;,?;,,,4,_, 'Swm i Blﬁt ‘::;“:?;;‘“;ﬂlf:’

 Navazanou sondu detekujeme

saparation

:

.a‘ binding ur - :
redivactive DA transfer ta F of GNA
pribe to specific o membrane -, frogments by
DA fragments " tSouthern blott) electrapharesis

l plant & sample  plantd

Research centre

for toxic compounds . .
in the environment Biopedia.org DA comparison
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O (PCR/)RFLP (Polymorfismus v délce restrikénich fragmentt) =
restrikCni analyza DNA

* gDNA nastépime restriktadzou

J

* Fragmenty rozdélime elektroforeticky

e Z gelu je pfesajeme na membranu > g &Sﬁv&%
« Membranu hybridizujeme se sondou ;,?;,,,4,_, 'Swm i Blﬁt ‘::;“:?;;‘“;ﬂlf:’

 Navazanou sondu detekujeme

L -

. - , . — =

0 genetické mapovani mmmm A =) spooie
prike to spedfic 1 membrane - fragmentsby

o dédicné onemocnéni l EHA frogrments " taughern bio) dlectrophoresi

plant & sample  plantd

o kriminalistika

o uréeni otcovstvi

(6) {—ResearcireemTe

for toxic compounds . .
in the environment Biopedia.org DA comparison




O (PCR/)T-RFLP (Terminalni polymorfismus v délce restrikénich
fragmentt) = restrikéni analyza DNA

"T-RFLP: Terminal Restriction Fragment Length Polymorphism

Environmental
microbe sample
(single community)

PCR amplify Lcony &abel

® _o- spisoBitersat .-,i:j;
) E— e
total DNA Add fluorescent 2 -)‘“‘:}
primer 3 ::
Restriction
F| digest
z Laser | Electrophoresis
g detection - .
£ prmmn S
i =
2 = e, |
g 0 . — ®
x —
5 EEE _'_‘ﬁn—._-_.-‘_h :
E — ®
=
fragment length - Different sizes of
Electropherogram u labeled fragments

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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» Autozom alni mikrosatelity (,Short Tandem Repeats”, STRs)
— nekddujici ¢tyrnukleotidové tandemové se opakujici repetice

* VNTR (variabilni pocet tandemovych opakovani) = polymorfismu
repetitivnich tseku DNA

 Variabilita v populaci je délkova, dana poctem repetic

D2 51 52

Person A's DNA MOM DAD D1
: | — 1 Person A has three *ﬁ
P ‘tandem repeats of i . -y B
a1 I the sequence TCAT - = o i
[——— ]

2 Person B has five
tandem repeats of
the same sequence.

/
PREY V5636 v |

TCAT TCAT

\ Person B's DNA
3. Restriction enzymes “ a a
side of the tandem A B o -ﬁ,‘ pELe P s 3
iepkat 1 —Result of gel - . = 4 ‘]: .( Tt, "‘[:' & |
electrophoresis E’N-"h;-'.. F_I j"!‘n_,__..-:l b T Bemapet ]

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

is now known.

©)
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d AFLP (,Amplified fragment length polymorphism®)

Total genomic DNA

| | | | | -
(1) Restriction digestion *
l I S
(2) Adapter ligation V
(3) Preamplification / * N
—N
N'._
(4) Selective amplification *
NNN +—

(5) Gel electrophoresis

R h centra NHP://Www.nature.com/scitable/content/outline-of-the-aflp-procedure-41047
o C%er:;mgtg)ss://botany.natur.cum.cz/dna/mdex.php’?optlon:com_content&weW:art|cIe&|d:47:aflp—

in the environmphtncip&catid=35:aflp&ltemid=55
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= Stanoveni profilu diverzity mikrobialniho
spoleCenstva pomoci technik mol. biologie

» Odhad mnozstvi variant genu ve spolecenstvu

» Celkovy pohled na spoleCenstvo, nerfekne nic o
primé identifikaci nebo poctech individualnich
bunek

= Studium mikrobialnich systéma (vodni c4fe-ati el

ekosystémy, pudy, lidska mikroflora) - méreni “Semmsiiiocismsesats
biodiverzity, zmény ve spoledenstvu v ¢ase, vliv i M

ESEE-g==Tra"-==

faktord..... sukcese spolegenstva, environmentalni —_s=ssiesocames

-

_‘f“-—--_-.n. -:.;.--—--—*I_ e

naruseni habitatu, odpoved na znecisteni 2855 L
polutanty RV

---l--.--' e

- g
- -

www.moloch.upol.cz/uploads/vyukovy-portal/eko-mem-rulik.pdf

Research centre
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* DGGE, TGGE, SSCP, RFLP,T-RFLP, ARDRA, ARISA
e |zolace DNA z environmentalniho vzorku
» Cilem analyzy je gen nebo specificky usek DNA

« Castym cilem geny kddujici 16S rRNA nebo geny, které
maji kliCovou roli v metabolickych procesech

Environmental samples
Soil sample | ——
DINA extraction 1 Direct DMA sxtraction

[ Total soil DNA ] -

| Ay Genomic DNA lpcn l
2

7 8 "
a3 73 PCR amplicons
'.-.’ JI:’:)’" DDGE; TGCE:
i __I'r 1{5}} PCR and sequencing SSC::I;:FLP“. l doning
a
o ema® | Community ” ” Metagenome ]
i = fingerprint PCR clane kbrary chorar L -

[ Sewneng & Comparive | (o

sisAleuy LoESIPUGAH

.. 16S rRNA sequencing
TTTCTAAR-TCTTCAGATAR. . .

TTTGTCARGTCTTTGGTGAA. . .
TTTGTCAAGTCTTTGGTGAA. . .

’ l/ Sequence comparison
>3 Bacteria § ‘ Community Phylogenetic and
bt Phylogenetic trees
‘Archaea composition funtional diversity

Copyright © 2005 Naturs Publishing Group http://www.scielo.cl/scielo.php?pid=S0718-
Nature Reviews | Genetics . .
27912008000200004&script=sci_arttext
|

HIUIS SHVIVINTISHIL



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

e restrikéni stépeni amplifikovaného fragmentu DNA pro
konzervativni useky rRNA bakterii

ey
N o I e e e e . . I-Ie:at
L ligonuclectide .
—-o--T-—Fc Prim ers Denaturation

———— =T--- |: :| - -
-——=—- = _— | - -}
— Festriction Folvmerase mmall Subunit
. Enzvme Chain tEMNA Gene
(rel Electrophoresis 1 gestion Reacton

http://entamoeba.lshtm.ac.uk/riboprnt.htm

Research centre
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O 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

. o
Nu kI eOtI d u ARISA: Automated Ribosomal Intergenic Spacer Analysis
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http://en.wikipedia.org/wiki/Community_Fingerprinting
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