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Odbeér a uchovavani vzorkut

pro extrakci DNA

Miloslav Kitner
Katedra botaniky PFrF UP
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Jaky mame vzorek/biologicky objekt?

Bakterialni kultura
Rostlinny material
Krev

Zivocisnd tkan
Fosilni material
Forenzni material

Volba vhodné odbéroveé a extrakcni metody...
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Sady pro odbéry vzorku
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DNA Collection Cards: The Fitzco Card
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Krev
- Uchovani ve specialni roztoku
- Queen’s buffer (4°C)

- 10 ml IM TRIS (pH 8,8)

-2 ml 5M NaCl

-2,92 g EDTA

- 10 g N-lauroylsarkosin
-900 ml vody = pH 7,5 = 1l

- EDTA — antikoagulant, blokuje DNazy



Kozni derivaty

Blood Feathers (preferred)
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Odbér u morskych zivocichu
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Odbéry vzorkt ze ZivociSnych tk




Uchovavani: malé kousky tkani

--80°C

- Ethanol (100%, 70%)

- Nasyceny roztok soli s DMSO
-20% dimethyl sulfoxyde,

- 0.25M EDTA,

http://www.flmnh.ufl.edu/grr/tour_birds.htm _ saturategaygjjm NQSL{I of Zoology, 1991, Vol. 69: 82-90
-pH 8.0.




- specialni metodiky extrakce DNA
- Uspésnost zavisi na stupni degradace DNA
- DNA pro urcité typy marker( (sekvenace, SSR)




Forenzni material




Instructions for Sampling Salmon Tissues for DNA Stock Identification
NPAFC Working Group on Stock Identification

1. General Information

Genetic stock 1dentification 1s one of most reliable methods to estimate the population origins of salmon
caught in the ocean.  The current genetic markers include microsatellite DNA, mitochondrial DNA, and
SNPs.  As of June 2008 these are applicable mainly to chum, sockeye and Chinook salmon, but genetic
baselines for pink, and coho salmon. and steelhead will be available in the near future.  All processes begin
with tissue sample collection, DNA purification, and PCR amplification of the genetic markers. This guide
describes how to collect genetic samples from fresh or frozen salmon.

2

bl

. How to Collect Tissue Samples

Identify species of salmon or steelhead.

Measure body length (tip of snout to fork of tail) and weight for indrvidual salmon (if necessary).
Collect scale samples from the preferred area of salmon for age determunation (if necessary).

Cut a prece of the fin (approximately 2 cm x 2 cm) from each salmon (Figs. 1 & 2).  To msure
preservation, fin tissue should not exceed 1/4 of the volume of the test tube.

Put individual fin tissue into a plastic test tube labeled with a sample number (Fig. 3). Most pen inks
dissolve in ethanol. so use a pencil or a laser printer with toner to make the test tube labels.

Fill the test tube with 95-100% ethyl alcohol (Fig. 4).

Seal the test tube with a screw cap (Fig. 3).

Store whole group of samples in a plastic bag labeled with sample information such as species name,
date, and place of collection (Fig. 6).

Store the samples at room temperature out of the direct exposure to the sun.

JRUOONL LarST

3

Ukazkovy postup odbéru a uchovani vzorku
pro extrakci DNA




Uchovani vzorku z zivocisnych tkani
Popsané nadobky, Eppendorfky, sacky

Sacky: Vzorky bez nutnosti konzervace

 Queen’s pufr
- DMSO-NacCl

DNA of beetles stored in ethanol will be degraded in six weeks (Reiss et al., 1995), hymenopterans kept in ethanol for
twenty four months still provides DNA in good condition (Dillon et al., 1996).
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RNAlater™

RNA Stabilization Reagent

250 ml

Store ot room temperoture (15-25C

Add to wishlist

|
d

RNAlater RNA Stabilization Reagent

For immediate stabilization of RMNA In tissues

Immediate RMNA stabilization and protection
Reliable gene expression and gene-profiling data

| |

| |

® Convenient and safe handling at room temperature
T -
| |

Mo need for liquid nitrogen or dry ice
Tissue archiving without risk of RMNA degradation
RMAlater RMA Stabilization Reagent immediately stabilizes RMA in tissue
@‘ samples to preserve the gene expression profile, and is supplied in 50 ml or 250
ml bottles. For stabilization of DMA, RMA, and proteinin tissue samples, Allprotect Tissue Reagent can be used.

O GGG nEGG » Product Detaills  » Resources

Cuantity  Product Cat. no. Price 3um

RNA/ater RNA Stabilization Reagent (50 ml) 76104 §73.10 $0.00
50 ml RMAfater RMA Stabilization Reagent for stabilization

of RMA In 25 x 200 mg tissue samples Add to cart



aDNA —ancient DNA @&

Po smrti — autodegradace DNA - stépeni DNA autokatalytickymi enzymy — i
pokud je ve tkani nedostatek vody — aktivita je snizena

Obecné plati, Ze aDNA je znacné fragmentovana (nékolik stovek bp)

Zalezi na prostredi, ve kterém se ostatky nachazeji
Zmrazeni — permafrost, ledovce (mamut, Otzi — desetitisice let)  www.iivescience.com
Vysuseni — mumifikace (stari tisice let — egyptské mumie)
Zaliti do media — hmyz v jantaru (miliony let)

sedaDNA - ,,sedimentary” ancient DNA o busnessidr com

aDNA vyextrahovand z permanentné zmrzlych sedimentd, které jsou presné odatovany (podle zastoupeni
izotopl uhliku v sedimentu)

Pokud je dana studie podloZena spravné datovanym paleolimnologickym zaznamem, pak mlze zpresnit stavajici informace o
vyskytu dnes vympielych organism
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Dendrogramma, New Genus, with Two New Non-
Bilaterian Species from the Marine Bathyal of
Southeastern Australia (Animalia, Metazoa incertae
sedis) - with Similarities to Some Medusoids from the
Precambrian Ediacara
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Jean Just*, Reinhardt Mgbjerg Kristensen, Jorgen Olesen
Section of Biosystematics, Natural History Museum of Denmark (Zoological M University of Cc t Copent D k

"

Mouth-field N\ Mouth-field

Abstract Gastrovascular

branches
A new genus, Dendrogramma, with two new species of multicellular, non-bilaterian, mesogleal animals with some bilateral
aspects, D. enigmatica and D. discoides, are described from the south-east Australian bathyal (400 and 1000 metres depth). A
new family, Dendrogrammatidae, is established for Dendrogramma. These mushroom-shaped organisms cannot be referred : Disc
to either of the two phyla Ctenophora or Cnidaria at present, because they lack any specialised characters of these taxa. 3 fiotcy
Resolving the phylogenetic position of Dendrogramma depends much on how the basal metazoan lineages (Ctenophora, -
Porifera, Placozoa, Cnidaria, and Bilateria) are related to each other, a question still under debate. At least Dendrogramma
must have branched off before Bilateria and is possibly related to Ctenophora and/or Cnidaria. Dendrogramma, therefore, is
referred to Metazoa incertae sedis. The specimens were fixed in neutral formaldehyde and stored in 80% ethanol and are not
suitable for molecular analysis. We recommend, therefore, that attempts be made to secure new material for further study.
Finally similarities between Dendrogramma and a group of Ediacaran (Vendian) medusoids are discussed.

Citation: Just J, Kristensen RM, Olesen ) (2014) Dendrogramma, New Genus, with Two New Non-Bilaterian Spedies from the Marine Bathyal of Southeastern
Australia (Animalia, Metazoa incertae sedis) — with Similarities to Some Medusoids from the Precambrian Ediacara. PLoS ONE 9(9): e102976. doi:10.1371/jourmnal.
pone.0102976

Editor: Andreas Hejnol, Sars International Centre for Marine Molecular Biology, Norway
Received April 3, 2014; Accepted June 22, 2014; Published September 3, 2014

Copyright: © 2014 Just et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Data Availability: The authors confirm that all data underlying the findi are fully ilable without restriction. Most relevant data are within the paper and its
Supporting Information files. The studied specimens are stored at Museum Victoria (NMV numbers), Melbourne, Australia and Natural History Museumn (ZMUC
numbers) of Denmark, Copenhagen, Denmark.

Funding: This work was supported by an Australian Marine Science and Technology/Australian Research Council grant. The funder had no role in study design,
data collection and analysis, decision to publish, or preparation of the manuscript.
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NOVinky.CZ Taxonomicky viak nezapadaji do Zadné z tzv. 181, jako jsou
bakterie, houby, rostliny, Zivoéichové a dalsi. To se od
poéatku minulého stoleti vadé stalo sotva étytikrat.

Nezném)'f tvor zamotal vedetm hlavy Miniaturni  houbiély® pfipominaji primi mnohobunééné
organismy z éry ediakara pied 540 aZ 630 miliény let. Ty

Hlavni stréanka » Véda a Skoly Podrubriky: Vzdélavani

Vypada jako lesni houba, ale zije nékolik set metrd pod hladinou ocednu a méfi jen par milimetri. A je

. o . o ) viak byly evoluéni _slepou uliékou®, protoZe nejsou znam
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Extraction of genomic DNA from formalin fixed tissues of different
wild avian species
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DNA, PCR and formalinized animal tissue —
a short review and protocols

Christoffer Schander'*, Kenneth M. Halanych?

DNA Extraction from Formalin-Fixed Material
Paula F. Campos and Thomas M.P. Gilbert

Abstract

The principal challenges facing PCR-based analyses of DNA extracted from formalin-fixed materials are
fragmentation of the DNA and cross-linked protein-DNA complexes. Here, we present an efficient
protocol to extract DNA from formalin-fixed or paraffin-cmbedded tissues (FFPE). In this protocol,
protein-DNA cross-links are reversed using heat and alkali treatment, yielding significantly longer frag-
ments and larger amounts of PCR-amplifiable DNA than standard DNA extraction protocols.

Key words: Formalin, Formalin-fixed, Paraffin-embedded, DNA extraction, Ancient DNA

1. Introduction

The quality of DNA present in formalin-fixed marerial is generally
poor, due both to fragmentation undergone by the DNA molecule
itself, in particular when unbuffered formalin is used as a fixative,
and to the formaldchyde-driven cross-linking of DNA with pro-
T T B L i Ve T o T s S U T T
restrict themselves to targeting relatively short fragments of poten-
tially amplifiable DNA. Ultimately, the quality of the DNA in a
formalin-fixed sample is difficult to predict, as the degree of degra-
dation and cross-linking results from a complex interplay of factors
including the duration, pH, strength, and temperature of the fixa-
tive, plus the amount of time that has passed and the conditions of
storage since fixation. As a general rule, long fixation times, in par-
ticular if longer than 12-24 h, highly acidic fixatives, longer peri-
ods of time in storage, and storage in warm environments all
contribute to DNA decay. Over time, these factors will lead to the
destruction of any remaining DNA in the sample.

A large number of methods have been proposed to recover
DNA from formalin-fixed material (for a review sce ref. (8)).
Given that it is currently difficult, if not impossible, to reverse the

Bath Shapiro and Michael Hofreiter (eds.), Anciant DNA: Methods and Pratacols, Methads in Melscular Biology, vol. 840,






Odbér a uchovavani rostlinnych pletiv pro izolaci DNA
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Idealni pripad:
- pouzit Cerstvy material a hned zpracovat
- odebrat apikalni ¢asti mladych list(l a ihned provést izolaci
- napéstovanim z osiva na jare
- odbérem primo z experimentalni plochy, skleniku, lokality...

<l T R Rl Ly AR

| |

Odbér:
- vzorky odstfihnout (ocisténé nlzky ethanolem)

- prenést do PE sacku, alobalu, papirového sacku — zalezi na odebiraném druhu
- popsat

- do chladicido boxu

- doprava do laboratore

- vyextrahovat DNA

- popr. osetrit tekutym dusikem a prenést do -80°C pro dlouhodobé uchovavani

AN,




Odbér a uchovavani rostlinnych pletiv pro izolaci DNA

Kdyz nejsou listy.....specifické metodiky
- pylova zrna, somaticka embrya, dormantni pupeny
- koreny, korenové vlaseni
- kukufi¢né klasy
- suché drevo (extrém)
- sukulenty - problematické, velké mnozstvi polysacharidd

- odstranéni polysacharidl v sorbitolovém pufru (vaze a vysrazi polysacharidy)

- homogenizace v tekutém dusiku, pak pridavek sorbitolového pufru
- centrifugace — znovu pfidavek sorbitolu — centrifugace....
- opakovat tak dlouho, doku je roztok po centrifugaci viskdzni

- prevést na explantatovou kulturu,
- pouzit korunni platky kvétd
- zamrazit nez susit
- semena - vyhody: ,,mliZe mi to vyrust cerstvé”
* méné inhibitort PCR (napt. polyfenol()
e Cast endospermu vétsSinou poskytne dostatek DNA
» vvhoda oproti listdm — skladovatelnost a doprava
* nedestruktivni metoda
* nevyhoda u nékterych metod (AFLP) zmény
vyslednych profil( pri srovndni vysledk( semena-listy
* methylace restrikcnich mist




Odbér a uchovavani rostlinnych pletiv pro izolaci DNA

Problém nastava pokud vime, ze vzorek nebude zpracovan okamzité

- vzdalena lokalita
- sbér materialu v pribéhu nékolika veget. sezdn

Nutnost Upravy vzorku pro dlouhodobého uchovavani (dny — mésice — roky)
a) chlazeni, mrazeni, lyofilizace

b) chemicka konzervace

* v roztoku CTAB+NaCl

* v ethanolu
d) Rychlé vysuseni v silikagelu nebo jiném desikantu
e) Herbarizace




Odbér a uchovavani rostlinnych pletiv pro izolaci DNA

Ad a) chlazeni, mrazeni, lyofilizace

- NejCastéji — odebrat vzorek a prenést do chladiciho boxu s ledem nebo chladicimi
bloky

- dlouhodobé uchovavani vyzaduje

- oSetreni tekutym dusikem a preneseni do — 80°C (hlubokomrazici box)
- takto pripravené vzorky (nebo cerstvy materidl) poskytuje vyssi vytézky a kvalitnéjsi
(intaktni) DNA

SCIENCEPhOTOLIBRARY




Odbér a uchovavani rostlinnych pletiv pro izolaci DNA

- U nékterych druh je z dlivodu velkého obsahu sekundarnich metabolitd
rychlé zmrazeni podminkou uspésné extrakce DNA

Vol.3, No.3, 400-404 (2012) Agricultural Sciences
doi:10.4236/as.2012.33047

RAPD analysis for genetic diversity of germplasm
resources of Strobilanthes

Shuju Ning”, Yingjiao Zhang”, Renlei Zhu, Lanfang Zhu, Jianyong Lin, Daozhi Wei’

School of Life Sciences, Fujian Agriculture and Forestry University, Fuzhou, China;

- Material:

- Strobilanthes cusia
- Cel. Paznehtnikovité (Acanthaceae), fad hluchavkotvaré (Lamiales).
- vyroba tradic¢niho barviva indigovda modr

The indigo 1s rich i Strobilanthes cusia (Nees) O.
Ktze’s leaves. It 1s vulnerable to oxidation. and can bind
with DNA easily, resulting m the damage of DNA.
Leaves may become black when indigo 1s oxidized,
which would lead to DNA contraction, looking yellow or
light brown. Theretfore, the leaves used for DNA extrac-
tion should be fresh and saved in liquud nitrogen rapidly.



Odbér a uchovavani rostlinnych pletiv pro izolaci DNA

Ad a) chlazeni, mrazeni, lyofilizace

- Lyofilizace = vakuové vymrazovani
- metoda zalozend na sublimaci zmrzlé vody pfri nizkém tlaku a teploté

- 1. faze: zmrazeni vzorku — udrZzovani pfi teploté pod bodem tani (-50°C az -100°C)
- 2. faze: prvni suseni — v pristroji se snizi tlak a nasledné se doda do systému teplo

- dojde k sublimaci vody (pfimo prechazi z pevného do plynného skupenstvi)

- az 95 % obsazené vody
- pomaly proces — nékolik hodin az dni
- 3. faze: druhé suseni — v pripadech, kdy je potreba jesté vice snizit obsah vody

- dalSi snizeni tlaku, teplota kolem 0°C

- odstrani se i voda adsorbovana na povrchu ¢astic —
— N
ETE| =

WWW.Mmerci.cz



Odbér a uchovavani rostlinnych pletiv pro izolaci DNA

Ad b) chemické osSetreni
* roztok CTAB+NacCl
* kousky listl v nasyceném viskéznim roztoku CTAB-NaCl
* 2,5% CTAB v nasyceném roztoku NaCl
* homogenizace materialu a dalsi kroky ,,CTAB protokolu”
» doporucovano pro vzorky sukulentl a dalsi xerofytl obtizné vysusitelnych
v silikagelu

* v ethanolu (95% - 100%)
 denaturuje proteiny (histony) a vytvari nerozpustné komplexy DNA
* v protokolu je ¢asto pouzita proteindza (poruseni a uvolnéni DNA z

komplex(i DNA-protein)

q

good tc;)_?ull

https://subulatepalpomere.wordpress.com



Odbér a uchovavani rostlinnych pletiv pro izolaci DNA

Ad d) Vysuseni v silikagelu nebo jiném desikantu
* |dealni odebrat do sackl pro pripravu Caje a prenést do nadoby s
vysusenym silikagelem, popr:
* listy v PE zipovych saccich s nasypanym silikagelem (listy se mohou
drolit)
* listy zabaleny do alobalu a uchovavany ve vétsim PE sacku se
silikagelem.

* Vyhody—snadnéjsi nasledna manipulace
* vysusené vzorky neni tfeba pred extrakci oSetrit tekutym dusikem
e V pritomnosti desikantu lze skladovat roky pfi pokojové teploté

A Ro




Ukazkovy priklad odbéru a uchovavani rostlinnych vzorkt

e 1-2 listy do papirové obalky (napf. saCek na pripravu Caje) s
popisem: ~ | I

A R

— Taxon
— Oznaceni/Cislo vzorku

=
— Popis lokality (GPS, lokalita, typ spoleCenstva) ‘ V.
— Kdo vzorek odebral B m i

* Obalku se vzorkem do plast. sacku nebo nadoby se silikagelem
* Chranit pred pfimym slunecnim svéetlem
* |dealné —odebrat a uchovat (archivovat) i herbarovou polozku

http://botany.si.edu/projects/dnabarcode/sample.htm



Odbér a uchovavani rostlinnych pletiv pro izolaci DNA

Ad e) Herbarizace
- taxonomicky zalozené studie
- spravné znaceni polozky — nazev, odbérové misto, .....
- spravné vysusit (pozvolna)
- duplikat — vétSina zemi preferuje uchovani jedné z polozek v
narodnim nebo specializovaném herbariu




Nekdy to ale nefunguje

— ©

DNA!

®

degradovana DNA




Priklad zpracovani vzorku po doruceni
do laboratore
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Priklad zpracovani vzorku po doruceni
do laboratore




DNA - extrakce a kvantifikace

— princip, kroky, protokoly



Slozeni bunky

\ ionty,
bal;tuer:lka;nl \ malé molekuly (4 %)
/ fosfolipidy (2 %)

( 30% \ DNA (1% : . . C L wr
riznych SloZeni eukaryotni i prokaryotni bunky je
slougenin RNA (6%) £ : A

. > velice obdobne
3
<
Q
Z m
17_'0(/; proteiny (15 %) A
2 : =
‘ <
\&z ) polysacharidy (2 %) 4

Molekularni biologie vyuziva fady postupl umoziujicich ziskani neposkozenych
makromolekul nebo membranovych bunecnych struktur — napriklad organel.



lzolace DNA

* Prvni krok vetsiny analyz NK

« Qdstranéni inhibitoru, které blokuji Cinnost enzymu v
naslednych analyzach

* Volba metody extrakce NK zavisi na:

Typu molekuly, kterou chceme extrahovat (genomova=genomicka
DNA, plazmidova DNA, fragment DNA z agarozového gelu, RNA)
Typu bunék z nichz ma byt NK izolovana

Pozadovaneé Cistote NK

Pozadovaném mnozstvi NK

Casto je vyhodnéjsi zisk DNA ve vy3si kvalité na ukor
vytézku izolace



Izolace DNA

Kdy se DNA neizoluje:

1. Zniceny nebo kontaminovany vzorek
— nevim co analyzuji — zapomenout na extrakci DNA

2. Mame malo vstupniho materialu pro extrakci
Pro PCR pouzit pfimo zkoumany objekt (specifické primery)
« Pf. Studovany organismus se neda kultivovat
« napf. sinice Konvophoron - single cell PCR

« PF. herbarizované polozky rostlinnych patogent
» Pseudoperonospora — spory do Epp a pfidat PCRmix

4
/o

/

10 pm
e



Vysledek PCR amplifikace bez extrakce DNA — spory P.
cubensis odebrané z povrchu z infikovanych listu

°%

ITS e COX




Problemy s extrakci DNA

* DNA patogena

Ziskat nekontaminovanou DNA patogena je u obligatnich biotrofti problém

Nemoznost kultivace patogena na médiu
SeSkrabavani mycelia

Odbér spor

« oplach spor pipetovanim vodou, podtlakové systémy odsavajici spory...
|Izolovana DNA obsahuje i DNA hostitelské rostliny

*  Ne&které metody jsou obtizné pouzitelné — zejména pokud pouzivaji
nespecifické primery (AFLP, RAPD....)

« Jak odstranit:
*  kultivace na stejném genotypu hostitelské rostliny
«  zaradit kontrolni vzorky s DNA hostitele

* nehodnotit PCR produkty odpovidajici hostitelské DNA



Metody izolace DNA

Metody vyuzivajici rozdily v rozpustnosti DNA v riiznych roztocich
« Obecné rozsifené, Siroce aplikované postupy

* Metody vhodné pro vysokomolekularni genomické NK

« extrakce fenolem, CTAB metoda — viz dal

Metody adsorpcni

 DNA se vaze na kfemicité Castice v pritomnosti chaotropni latky
« Rychla purifikace plazmidu

« Zisk malych fragmentd DNA s vysoky vytéZzkem

« Zisk vysokomolekularni DNA s nizSim vytézkem

« Podstata komerénich kit $$ $ €€ €

Metody zalozené na magnetickych casticich
e Modifikovany povrch ¢astic s vysokou afinitou pro NK
e Imobilizace ¢astic pomoci magnetu, centrifugace, eluce vhodnym
roztokem
e SSSEEES
Dalsi metody:
e Centrifugace v hustotnim gradientu



Izolace DNA - obecny postup

s W

Homogenizace materialu

Inkubace s lyzacnim roztokem

Odstranéni polysacharidu, proteinu, fosfolipidu
Zisk precistéené DNA



Izolace DNA — homogenizace materialu

1) Porcelanova miska, tloucek,
- pridavek morského pisku, tekuty dusik




Izolace DNA — homogenizace materialu

2) Homogenizace v Eppendorfkach.




Izolace DNA — homogenizace materialu

3) Homogeniza¢ni mlyny .
e ’3) FastPrep

www.mpbio.com
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To guarantee all sampleis retained
slowly remove the generator to finish the process



http://www.retsch.com/products/milling/ball-mills/mixer-mill-mm-400/function-features/
http://www.mpbio.com/product.php?pid=116004500

Izolace DNA — metoda CTAB - postup

1) homogenizace materialu
2) Inkubace s extrakénim roztokem CTAB pfi teplote 65°-68°C

detergent: porusi membrany, denaturuje protelnv a uvolniuje proteiny z DNA,
G

odstranuje fosfolipidy f»;»,i - R
- pufr: udrzuje optimalni pH (8-9) R Wyw

- soli: uvolfiuji proteiny (histony) z DNA, udrzZuji polysacharidy v rozpustné formé,
vysoluji PCR inhibitory

- redukeni ¢inidla (merkaptoethanol) - blokuji oxidaéni procesy vedouci k destrukci DNA

- Chelatacni cinidla (EDTA) - blokuji dvojmocné ionty kovi = blokace Dnaz

- -dalSi slozky (PVP — odstranuje polyfenoly)
Po centrifugaci:

3) Pridavek roztoku chloroform-isoamylalkohol
* Vysrazeni proteinu a polysacharidu proteiny, rozpousti tuky, oddéluje faze

Supernatant: vodna faze s extrahovanou DNA —

4) Inkubace 5minut, centrifugace odpipetujeme a déle s ni pracujeme

pas vysrazenych proteinl a
polysacharid(- ODPAD

Organicka faze - ODPAD

CTAB - Cetyl|TrimetylAmoniumBromid) o>~ Br



Izolace DNA — metoda CTAB - postup

Po centrifugaci:

|sopropancl precipitation

—

o

5) Pfeneseni vodné faze do nové Eppendorfky

6) vysrazeni nukleovych kyselin (NK) etanolem nebo izopropanolem
* Min. 30 minut -20°C, nejlépe pfes noc
7) izolace precipitatu NK centrifugaci, vysuseni NK

8) rozpusteni ziskaneho odparku ve vhodném roztoku

9) Uchovani DNA
- chladniCka 4°C — pro okamzité pouziti
- hlubokomrazici box -80°C pro dlouhodobé uchovavani



Izolace DNA - (silikat) komercni kity

DNA v pritomnosti tzv. chaotropnich soli (jodid sodny nebo ionty guanidinu)
adheruje na silikatovy povrch.

Homogenizace
Inkubace s lyzacnim roztokem

Vazba DNA na kolonku
potazenou DNA-vazebnym
povrchem (silikatova
membrana)

Binding of DNA

4. naslednym promyvanim DNA
uchycené na kolonce

Washing
Removal of ethanol

Elution of
genomic DNA

5. vymyti DNA z kolonky vhodnym T
rozpoustédlem (voda) E


http://biologie.upol.cz/metody/Slovnik/Chaotropni soli.htm

Izolace DNA — adsorpce na silikat

« DNA v pritomnosti tzv. chaotropnich soli (jodid sodny nebo ionty guanidinu) adheruje na
silikatovy povrch (sklo).

e K roztoku, obsahujicimu zlyzovany bunécny obsah, se pridava chaotropni stil a
suspenze silikatovych castic

e Protrepavanim smési se usnadnuje vazba DNA na castice.

e Ostatni slouceniny zUstavaji v roztoku a lze je pak elegantné odstranit — ¢astice
nechame usadit nebo centrifugujeme

e Odsajeme roztok nad casticemi a proplachneme novou davkou pufru s chaotropnimi
solemi.

e PreciSténou DNA na povrchu castic Ize snadno uvolnit pridanim vody nebo vhodného
pufru, ktery neobsahuje chaotropni soli.

e Po odstredéni zUstanou na dné jen samotné castice, nad nimi je Cisty roztok DNA.

Vyhodou metody zalozené na adsorpci na silikat je rychlost a pohodInost, proto jsou na
ni zaloZzeny komercni soupravy (kity) pro rutinni extrakce DNA.


http://biologie.upol.cz/metody/Slovnik/Chaotropni soli.htm
http://biologie.upol.cz/metody/Slovnik/Odstredovani.htm

Izolace DNA - p¥. izolacni kity Invitek

Typ vzorku

Krev, ,buffy coat” — frakce leukocytd a
trombocytd po ultracentrifugaci

Télni tekutiny, kostni dfen

Lidské a zvifeci tkané , tkané zalité v
parafinu

Lidské a zvifeci buriky

Suspenze kvasinkovych bunék

Swab material = vytéry

Forensic material

Plant material

Potraviny rostlinného/Zivo¢isného
puvodu

Doporuceny Kit

Invisorb Spin Micro DNA Kit
Invisorb Spin Blood Mini Kit
Invisorb Spin Blood Midi Kit
Invisorb Spin Blood Maxi Kit
Invisorb Blood Giga Kit

Invisorb Blood Universal Kit

Invisorb Spin Micro DNA Kit

Invisorb Spin Blood Mini Kit
Invisorb Genomic Kit Il

Invisorb Spin Micro DNA Kit
Invisorb Spin Tissue Mini Kit
Invisorb Spin Tissue Midi Kit
Invisorb Spin FFPE Tissue Kit
Invisorb Genomic Kit Il

Invisorb Spin Micro DNA Kit
Invisorb Spin Tissue Mini Kit
Invisorb Spin Tissue Midi Kit
Invisorb Genomic Kit Il

Invisorb Spin Cell Mini Kit

Invisorb Spin Yeast DNA Mini Kit
Invisorb Genomic Kit 11l

Invisorb Spin Swab Kit
Invisorb Genomic Kit Il

Invisorb Spin Cell Mini Kit

Invisorb Spin Forensic Kit
Invisorb Forensic Kit |

Invisorb Spin Plant Mini Kit
Invisorb Spin Plant Midi Kit

Invisorb Spin Food Kit | (animal)
Invisorb Spin Food Kit Il (plant)

Objem vzorku

1-50ul
1-200 pl
200 pl -2 ml
1-10ml
0.2-20ml
1ml-10ml

1-50pl
1-200ul
1-200pl

0.5-5mg

0.5-40 mg
30-100mg

2 - 3 paraffin sections
0.5-40 mg

100 -10°cells
10-107cells
10% -108cells
1x10° cells
2 x 106 cells

107 cells, swab
3 - 10 ml bacterial or yeast suspension

depending on starting material
depending on type and amount of
starting material

up to 100 mg
up to 500 mg

0.5-40mg
up to 100 mg

Vytszek

1-2pg

up to 10 ug
up to 60 ug
up to 300 pg
up to 600 pg
up to 400 pg

depending on type and amount of
starting material

1-2pg

up to 50 ug
up to 80 ug
up to 50 pg
up to 50 pg

depending on type and amount of
starting material

depending on type of starting material

depending on starting material

depending on type and amount of
starting material

5-35pug
up to 140 pg

up to 50 ug
up to 50 ug

Lysis of the
starting material

Precleaning

Adjustment of binding
conditions

Binding of DNA

Washing
Removal of ethanol

Elution of
genomic DNA
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Izolace DNA — magnetickeé castice

Izolacni kity pro izolaci genomické DNA, total RNA nebo DNA a/nebo RNA z patogent

- magnetické castice (InviMag beads, Dynabeads) pro purifikaci NK 15, 24 nebo 96 vzork(

naraz vjednom béhu (podle typu pfristroje)

- DNA se vaze na magnetické castice, které jsou pristrojem v konecném kroku izolovany ze

vzorku

KingFisher Systems
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Izolace DNA — automatizované metody

@ Fisher Scientific

Part of Thermo Fisher Scientific

http://www.invitrogen.com/site/us/en/home/brands/Dynal/Dynabeads-Types-
and-Uses.html
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Scheme of the InviMag® Plant DNA Mini Kit

Piease read protocols prior the start of the preparation carefully

Tranzfer homogenized starting maternial into a 1.5 ml reaction tube

{not provided).

Add 400 yl of Lysis Buffer P and 20 pl of Proteinase K to the 1.5 ml

reaction Tube ,
1 .
// Vortex the tube for 5 sec and incubate the sample at 65T for app. 30 POStup |ZOIace DNA pomOCI

. v Vd LJ
After lysis ime centrifuge the 1.5 mil reaction tube at max. speed for 1 IZOIacn I ho kltu
minute to pellet down the unlysed material. Transfer the supematant

from the lysed sample carefully into a 1.5 ml reaction tube. manUéIné bez p‘I"I’StrOje

I H |] min under continuously shaking {e.g. by using a thermomixer).

Add 200 pl Binding Buffer P, add 20 yl of SNAP Solution to the
lysate, Mix by pipetting 5 times
Incubate for 5 min at RT

Insert the Magnetic Stripe
Incubate again for 5 min at RT
Removal of supematant by aspiration or pipetting

Remove Magnetic Stripe
Add 500p1 Wash Buffer |
Cloze the vial and mix by vortexing

Insert the Magnetic Stripe
Incubate for Smin at RT
Remaoval of the Wash Buffer | eluate by aspiration or pipetting

Remove Magnetic Stripe
Add 300 yl Wash Buffer Il
Cloze the vial and mix by vortexing

Ingert the Magnetic Stripe
Incubate for 3 min at RT
Remaoval of the Wash Buffer Il eluate by aspiration or pipetting

Remove Magnetic Stripe
Repeat this step from point (A)

Insert the Magnetic Stripe, open the lid
Incubate for 5 min at RT to evaporate ethanaol
Remove Magnetic Stripe

Add 100 yl preheated Elution Buffer D
Mix by vortexing
Incubate for 5 min at RT

Ingert the Magnetic Stripe
Incubate for 3 min at RT




Priklad dostupnych kitu — firma Invitek

Sample Source
Genomic DNA Purification

Whole human or animal blood, buffy coat, bone marrow, rinse
liquid from swabs

Fresh or frozen tissue, rodent tail, paraffin embedded tissue,
mammalian cells

Saliva, swabs
Human and animal stool sample

Forensic material

Plant material
Nucleic Acid Purification from Pathogens
Bacterial DNA

Bacteria pellets, tissue samples, paraffin embedded tissue,
blood, cell-free body fluids, urine, paper points, water

Human and animal stool sample
Saliva, swabs
Viral DNA and/or RNA

Serum, plasma, cell-free body fluids, rinse liquid from swabs,
cell culture supernatants, tissue biopsies

Viral RNA

Plasma, serum, cell-free body fluids, rinse liquid from swabs,
stool samples, small tissue samples, cell culture supernatants

Viral DNA

Plasma, serum, whole blood, cell-free body fluids, rinse liquid
from swabs, cell culture supernatants

Total RNA isolation

Human or animal cells, lymphocytes pellet, tissue samples

Recommended Kit

InviMag Blood DNA Mini Kit/ KFmL

InviMag Tissue DNA Mini Kit/ KFmL

InviMag SalivaGene DNA Kit/ KFmL
InviMag Stool DNA Mini Kit/ KFmL

InviMag Forensic Kit/ KFmL

InviMag Plant DNA Mini Kit/ KFmL

InviMag Bacteria DNA Mini Kit/ KFmL

InviMag Stool DNA Mini Kit/ KFmL
InviMag SalivaGene DNA Kit/ KFmL

InviMag Virus DNA/RNA Mini Kit/
KFmL

InviMag Virus RNA Mini Kit/ KFmL

InviMag Virus DNA Mini Kit/ KFmL

InviMag Universal RNA Mini Kit/ KFmL

Sample Volume

up to 200 ul

5 - 20 mg tissue sample, 0.5 cm rodent

tail,

10 —10°mammalian cells

500 ul

100-300 mg

depending on type and amount of
starting material

up to 100 mg

depending on type and amount of
starting material

100-300 mg
500 pl

up to 200 ul
up to 10 mg

up to 200 ul
up to 50 mg

up to 200 pl

5 x 108 cells
up to 1.0 ml blood
up to 20 mg

Yield

6-10 ug

10-25pg
up to 10 ug

up to 50 ug

depending on type and amount of starting
material

5-25ug

depending on starting material

up to 50 ug
up to 10 pg

depending on starting material

depending on viral load

depending on viral load

up to 20 ug
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Dalsi metody extrakce DNA — malé mnozstvi vstupniho materialu

> DNA patogena

Casto mame malé mnozstvi vstupniho materialu
. Extrakce DNA pomoci SDS metody
. Pod stereomikroskopem seskrabnout mycelium do Eppendorfky
. Homogenizace tlou¢kem
. Pridavek 350 ul SDS pufru — dodate¢na homogenizace
. 5 min centrifugace pfi max. otackach
. Supernatant pfenést do nové Epp.
. Pfidat 350 ul isopropanolu — 30x prevratit
. 10 min centrifugace pfi max. otackach
. Supernatant slit a zbytky isopropanolu osusit otfenim Epp o filtrani papir
. 500 ul 75% EtOH
. 5 min centrifugace pfi max. otackach
. Supernatant slit — osusit — nechat vyschnout ve flow boxu/vakuové odparce
. Odparek DNA rozpustit v 50 ul sterilni vody (PCR grade)
. Rychla metoda (~1hod, podle poé€tu vzorkua).

. ,Dirty extraction protocol“ — vhodné pro markery zaloZzené na PCR.

. DNA je stabilni po jeden rok od data extrakce.



Dalsi metody extrakce DNA — malé mnozstvi vstupniho materialu

Casto mame malé mnozstvi vstupniho materialu
. Extrakce DNA pomoci Chelex/InstaGene Matrix
. Rozpipetovat 300ul 10% Chelexu do 1,5 ml Eppendorfek (Chelex ma kasSovitou konzistenci)
. Vysterilizovat pinzetu (opakované oZzehnout nad lihovym kahanem)

. Sterilni pinzetou odebrat kousek pletiva)bakteridlni suspenze vloZit do Chelexu

. (velmi mald mnozstvi pletiva!!! Velké mnozstvi vstupniho materidlu by mohlo inhibovat PCR)
. Negativni kontrola (vysterilizovat pinzetu a vymachat ji v samostatné tubé s Chelexem)

. Kratce vortexovat (10-15 sec) a centrifugovat (10-15 sec)

. Eppendorfky vloZit na 20 min do termobloku predehfatého na 95°C

- . centrifugovat (10-15 sec)
. Supernatant pouzit do PCR (Chelex inhibuje Taq)

. Nékdy je potfeba odladit navazujici kroky:

. Pockat s PCR do druhého dne

° Naredit supernatant 1:1 az1:10.000 theolb.readthedocs.org

. Pokud PCR nevyjde — opakovat centrifugaci, nechat stat pres noc a vyzkouset PCR znova..... Ale i to nékdy
nemusi vést k pozitivni PCR

Rychla metoda (~30 min podle poé&tu vzorkua).
https://www.eeb.ucla.edu/Faculty/Barber/Protocols.htm

InstaGene Protocol www.bio-rad.com
Q e - i
o — 0 | /o I I
' Q‘l F\:R.r'eaa,'
onthe inside  QuickExtract™ for 30 min, . ready for PCR. sc bt ccy Snwdmnos  AdiuCremdndmkeed OO Swe

of cheek, Extraction and 98°C

Solution. for 15 min. WWW.ebiotrade.com



http://www.ebiotrade.com/buyf/productsf/epicentre/readfile.asp?urln=./BQ0901S.htm
http://www.bio-rad.com/en-bg/product/nucleic-acid-purification
http://www.bio-rad.com/en-bg/product/nucleic-acid-purification
http://www.bio-rad.com/en-bg/product/nucleic-acid-purification

Izolace DNA - stanoveni koncentrace a Cistoty

Spektrofotometrické stanoveni koncentrace DNA v UV spektru
Princip:
- MERENE VLNOVE DELKY V UV SPEKTRU

- A,30 - 230 nm - absorbcni maximum guanidiovych soli, fenolu,
sacharidy

- Ao - 260 nm — absorbéni maximum nukleovych kyselin
- A,go - 280 nm - absorb&ni maximum proteint (zbytky tyrosinu a tryptofanu)

- Agy0 (A0 ) — 320 (340) nm — turbidita (zakaleni) vzorku — odecet pozadi, nespecifické
kontaminace



Izolace DNA - stanoveni koncentrace a Cistoty

Spektrofotometricky
Po proméreni vzorku DNA v UV spektru pristroj poskytne nasledujici udaje:

a) koncentrace studované DNA:
b) Pomer R ,5/250
a) R ,60/280 = 0d 1,8 do 2,0 (bliz 1,8) = OK!
b) R 60/280 < 1.8 = kontaminace proteiny
) R ,60/280> 2.0 = kontaminace organickymi slouceninami
(chloroformem, fenolem)
c) PomerR ,50/230
a) hodnota by méla byt > 2.0

b) hodnota pod 2.0 — kontaminace sacharidy 0 =,
Momaure | Feblank | PrintScreen M wmzatlhw-aa
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Izolace DNA - stanoveni koncentrace a Cistoty

spektrofotometrické stanoveni
- priklad — vystup méreni na pristroji Nanodrop
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Vysledna koncentrace DNA



Izolace DNA - Ovéreni kvality a integrity agarézovou elektroforézou

A method to separate DNA fragments to allow their
visualization and/or identification

Power supply

Gel

Electrophoresis unit

(B)

Adapted from Griffiths et al. 1996
Copyright: IPGRI and Cornell University, 2003
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Elektroforéza nukleovych kyselin

Agarosovy gel ....... AGAR vs AGAROSA

- Agar - smés agarosy a agaropektinu
- zisk z polysacharidové bunécné stény ruduch extrakci horkou vodou
- druhy: Gracilaria lichenoides, Gelidium sp., Euchema sp.

- Agarosa - linearni polymer
- zaklad agarobiosa = disacharid (D-galaktosa + 3,6-anhydro-L-galaktopyranosa)
- molekula nema prakticky zadny naboj — vhodna ELFO matrice

Obsah agarosy v gelu Délka DNA
0,5 % 1-30 kbp
0,7 % 0,8-12 kbp
1,0 % 0,5-10 kbp

1,2 % 0,4-7 kbp
1,5% 0,2-3 kbp
2,0% 50 bp—-2 kbp
3-4% 10 bp—1 kbp

0| s1gte intial gel final gel structure

Cim je koncentrace AGRS vyssi:
- lepSi rozliSovaci schopnost, ale  Fis 25, Gl swwe of aprose. (Lids, T. Doctora hess. Acta Universiais Upsalicnsi
- pomalejsi prtubéh elfo




Elektroforéza nukleovych kyselin

Agarosovy gel ....... barveni

Ethidium bromid

se vmezeruje mezi sousedni pary bazi a vytvari s NK komplex, ktery v UV svétle ¢ervené
fluoreskuje (DNA i RNA).

Vmezerenim se do DNA dochazi k inhibici replikace DNA (separaci dvousroubovice) a
navazujicich reakci — transkripce a translace
= bunka umira, protoze

1. nemdlzZe se replikovat a

2. netvori se proteiny potrebné pro jeji zivot

ﬁ toxicky a mutagenni tG¢inek EtBr!!! 4

ﬁ je treba pracovat s respektem a rozvahou,
pouzivat ochranné pomucky (nitrilové rukavice), separovat kontaminované
predméty



Elektroforéza nukleovych kyselin

Polyakrylamidovy gel
- gel je tvoren linearnimi molekulami polyakrylamidu, které
jsou zesitované N,N‘-methylenbisakrylamidem

- pro déleni kratsich molekul

polymerace: akrylamid N,N‘-methylenbisakrylamid +
peroxydisiran amonny (APS) — zdroj kyslikovych radikald, kt. spousti polymeraci
N,N,N‘,N‘-tetramethylendiamin (TEMED) — stabilizuje radikaly

-
Polyakrylamid Délka DNA . B °//C\Nt:: "
3,5 % 1-2 kbp H:f,u::: \N\’(’F/,O
c o 75-500 bp T 3 RO
8 % 50-400 bp | i B
12 % 35-250 bp g i an;:é:f'N[:HﬂH}nz
15 % 20-150 bp -~ T .
SR ellofs]

HN © HN ©



O kvalité a koncentraci vyextrahované DNA rozhoduje mi;j.
typ pouzité metody extrakce (kolonkova, CTAB, magnetické kulicky...)
kvalita vstupniho materialu
- Spatné uchované vzorky = fragmentovana DNA, omezené mnozstvi pouzitelnych
PCR aplikaci
- kontaminované, Spatné urcené vzorky, nezndmy pavod



That's all folks!



