University of Belgrade
Institute of Chemistry, Technology and Metallurgy
National Institute of the Republic of Serbia

&)

www.biolaweb.com

mess INRAZ  NIVA-

Norwegian Institute for Water Research
Fpatud
Frafernsy

B5IOLAWEB

Acronym: BIOLAWEB Boosting Institute of

Chemistry, Technology and Metallurgy
in Water Biomonitoring

Grant No: 101079234

Type of action: HORIZON Coordination and
Support Actions (HORIZON - CSA)

Duration: 36 months



' NIVA-
COBIOLAWEB

eDNA Workshop
DNA extraction
Belgrade, October 2023

BIOLAWEB
by presentation

PR the European Union www.biolaweb.com




CO BIOLAWEB

DNA extraction

DNA extraction: a method to purify DNA by using physical and/or chemical methods

In a sample separating DNA from cell membranes, proteins, and other cellular components.
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DNA extraction
Commercial kits

v b Plant Genomic DNA Extraction Miniprep System
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Plant Genomic DNA Mini £%

Cat. No.: GPG1001 (SOpreps)
Lot: LOI16-L0116
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In the sample the DNA is associated with different molecules/ compounds

Chromosome

Nucleosome

Linker DNA

Minerals, organic compounds with proteins e.g. histones
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DNA extraction

Possible inhibitors for PCR amplification in eDNA samples

Matrix Contained inhibitors References

Clinical specimens (e.e. blood: A o : Al-Soud and Radstrom (2001); Burkardt (2000); Radstrom et al.
‘p (e.g ; Antiviral substances (e.g. acyclovir), s ol o] (1S
muscle tissues)

Haemoglobin, Heparin, Hormones, IgG,
Lactoferrin, Myoglobin

Stool Complex polysaccharides Bilesalts LIpIdS Kreader (1996); Monteiro et al. (1997); Radstrom et al. (2004);
! ! ! Chaturvedi et al. (2008)

Urate
Seafood, bivalves, oysters Algae, Glycogen, Polysaccharides Atmar et al. (1993, 1995); Richards (1999)
Berries Phenols, Polysaccharides i it el (0l e et el [ute)

. . Demeke and Adams (1992); Henson and French (1993); John

Plants PECtln, POIVphenOIS, Polysaccharldes, (1992); Sipahioglu et al. (2006); Su and Gibor (1988); Wan and

Xylan Wilkins (1994); Wei et al. (2008); Wilkins and Smart 1996
Cheese, milk Proteases (eg pIasmin), Calcium iOﬂS, Bickley et al. (1996); Powell et al. (1994); Rossen et al. (1992)
Water, environment Debris, Fulmic acids, Humic acids, Humic#Pb3sz2degan etal. (1993); lizerman et al. (1997)

material, Metal ions, Polyphenol
Palaeobiology, archaeology, = Bone dust, Coprolite Peat extract, Clay-rich ~ Baaretal. (2011)
forensic soil



https://ami-journals.onlinelibrary.wiley.com/doi/10.1111/j.1365-2672.2012.05384.x#jam5384-bib-0013
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Intact Disrupted

? microalgae microalgae

Sample

1. Cell Lysis
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DNA extraction: main steps

Sample ; Intact D.isrupted
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- Freezing/thawing cycles/boiling chemically enzymatically
- detergents - lysozyme (bacteria)
- Ultrasonication
- solvents (e.g., alcohols) - cellulase (plants
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DNA extraction: main steps

Sample

Intact

: Disrupted
microalgae

microalgae

Cell disruption
ﬁ

Bead beater '(é'&

Lysis buffer

1. Cell Lysis

2. Capture and
cleaning
of DNA

= Separation of DNA - Cell debris, proteins, inhibitors
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DNA: hydrosoluble
- polar molecule
- negatively charged

DNA extraction: main steps
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High salt; pH <7 Low ionic strength; pH27
DNA adsorbs to silica surface in the colum € o+ . OE>®
- LOW pH &> o i + .QD [Nt @@%
- High salt concentration . oy O@>
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Binding Elution
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DNA extraction: main steps

Sample

v
Cell Ly ?
0
-

Intact
microalgae

Disrupted
microalgae

Cell disruption (

Bead beater ~.'
Lysis buffer

Capture and cleaning

of DNA = Centrifugation - Cell debris, proteins, inhibitors

Elution of DNA
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DNA extraction: main steps

- magnetic beads (20 to 30 nm) iron oxide particles, such
as particles of magnetite (Fe304).

- coated with a DNA-binding agent (Silica-coated) beads.

- reversibly binds nucleic acids based on salt
concentration.

Beads Magnetic
Binding Separation Washing Elution fLEggs =
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DNA/RNA iImpurities beads magnet magnet
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DNA extraction
No kit

Phenol/Chloroform

/( Organic Extraction ‘ \

o .
Resuspension
| Water/TE buffer
R > >
DNA (w
DNA pellet
Add SDS and Incubate Add PCIA Transfer and Retain DNA precipitation using

Proteinase K Vortex and Centrifuge Aqueous Phase DW isopropanol and Na-acetate
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DNA extraction
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DNA extraction
DNA quality check
Nanodrop: photometry Qubit: fluorescence

Samole D
J DNA & RNA g . . . .
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