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Introduction




/ Introduction

Why extract DNA ?

Biodiversity monitoring
Detection of rare / invasive species

Obtaining genetic material to identify and study organisms
Measuring diversity, detecting genes of interest [1]

Environmental samples

Isolates (pure culture)

= Complex mixture of many
organisms

=> Presence of inhibitors

—=> Low biomass = low DNA yield

=> Single organism
=> Clean biomass

=> High DNA concentration
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Scientific principle
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() Scientific principle @

Cell lysis

bjective: Break down the cell wall and membrane to release the DNA [2]

Methods Function Advantage Limit

Mechanical Break down Effective against Can fragment DNA

(bead-beating) wall/membrane resistant cell

Chemical (SDS, CTAB) | Solubilize membrane Easy, works on many Slow, may co-extract
cells inhibitors

Enzymatic (lysozyme, | Dissolve membranes Preserve DNA Costly

proteinase K)




() Scientific principle @

Clearing of lysate

bjective: Remove cellular debris and protein from lysate [3]

=> Prevents column clogging and improves DNA purity

Centrifugation Filtration Precipitating agents

Pellet debris Remove solid particles Remove proteins & inhibitors
DNA stays in supernatant

supernatant

~

° pellet



() Scientific principle
DNA binding

O

bjective: Bind DNA to matrix while leaving contaminants in the solution

=> In presence of chaotropic salts, DNA loses hydration and
bind to silica or magnetic beads [4]
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() Scientific principle
Washing

O

bjective: Remove all contaminants while keeping the DNA fix to the matrix

- Wash buffers (ethanol-based) removes salts, protein and

inhibitors [5]

=> Multiple washes improve DNA purity

(a Carry-over in Centrifugation Spin Column Extraction

2 3 (Optional) i
Lyse Transfer _ Centrifuge  Wash Centrifuge Dry Spin Elute Centrifuge
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b Carry-over in Magnetic Bead Extraction
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i
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() Scientific principle @ §

Elution

bjective: Release DNA from the matrix and collected it in a clean buffer

- Elution buffer (low salt or water) breaks interaction
between matrix and DNA [6]

Elution
“ Buffer EY

A
Elut Spi y
ute pin \75
) High-quality,
purified DNA
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DNA quality
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-~ Assessing DNA quality O

Features Method Measurement
Concentration Qubit fluorometer dsDNA measurement
Purity NanoDrop Eat!o 260/280=1.8
atio 260/230 = 2.0-2.2
Q Integrity Agarose gel Check for fragmentation
Absence of inhibitors PCR test
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Applications in
research




Nt e °

DNA extraction from Isolates: DNA extraction from Environment:;

e Medical diagnostics & research: e Microbial ecology:

Vaccine development Studying unculturable microbes
e Forensics: e Paleontology:
DNA profiling for criminal Analyzing ancient DNA

investigation . . .
o e Biodiversity monitoring:

e Biotechnology: Species detection

Gene clonin . o
9 e Bioremediation:

e Agriculture: Genetic pollution degration
Genetic modification
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Limitations




Limitations

e Lysis bias: resistant microbe may not lyse

e Co-extraction of inhibitors (humic acids, polyphenol) Gram- Gram +
e Extracellular DNA: may distort community profile
e DNA fragmentation: mechanical lysis can break DNA

e Low quantity in certain environments

e Variability between kits and protocols: kit-dependent results

.
.
.
.
.
. ™)
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Scientific article




J

Performance of
Spectrophotometric and
Fluorometric DNA
Quantification Methods [7]

Brigitte Bruijns et al. (2022)



Introduction

Why? Quantification important when little
DNA available (forensics, clinical setting)

Expectations?
Spectrophotometry measurements >
Fluorometry measurements

Goal? Comparing different quantification
methods and analyst’s influence
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Methods/Materials @

7 different DNA samples containing 10ngDNA/uL:
Qubit, AccuGreen, AccuClear, TagMan, Salmon, Herring, Jurkat, MilliQ.

3 different analysts (in triplo measurements)

Spectrophotometric DNA quantification: Nanodrop

Fluorometry DNA quantification: AccuGreen high Sensitivity Kit
AccuClear Ultra High Sensitivity Kit

Qubit dsDNA HS Assay Kit

Statistical analysis: one-way ANOVA (« = 0.05)
Factors: “Analyst”, “Method”, “Analyst x Method”




©

Results: Spectrophotometry

Sample|Ratio 260/280 nm 260/230 nm
Fish Samples 1.7-2 >1.5
Remaining Samples >2 <0.5
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Results: Spectrophotometry
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Results: Fluorometry
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Statistical Analysis 3u)
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* Conclusion/Discussion

Spectrophotometry: + Simpler (no calibration), faster. o
- non-specificity, measures everything that absorbs 260nm,
and no distinction between (dsDNA, ssDNA, RNA)

Fluorometry: + All fluorometry-analyzed DNA samples correct.
+ Exact dsDNA measurements
- more preparation, create standard curve (Qubits standard
curve may be imprecise, AccuClear better)
- Slow (except for AccuClear, can do 96 samples at a time)
- No purity measurements.

Fish DNA: only 10% of DNA is dsDNA (same as tested in other paper)
Measurements: Large standard variations, so in triplo better

Conclusion: For purity and a dsDNA concentration measurement use both methods!
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Conclusion




/ Conclusion

Why is DNA extraction important ?
e [orensics
e Medical Research
e Paleontology

How does it work?
Lyse mm== Clear s Bind === \Nash === E]|ute

Limitations?
Difficulties in lysing, extracellular DNA, DNA fragmentation



/ Conclusion (Paper Takeaways)

In triplo measurements needed
Use both quantification methods for more complete results

Incoherence: 260/280 nm ratio states fish samples are pure dsDNA
Fluorometry/Spectrophotometry states fish samples are not pure

O (O)
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Appendix

Table 1. DNA concentrations (in ng/uL) of the samples as measured by the three analysts with all four quantification methods.

Spectrophotometric

Fluorometric

Nanodrop AccuGreen AccuClear Qubit
Sample 1 2 3 1 2 3 1 2 3 1 2 3
Qubit(@)  103%03 9102 100:03 11.3:04 °9F 98102 9s:01 o9exay o4t 100105y 0
0.1 1.0 03 0.1
AccuGreen 10.2+0.3 10.0 + 10.6 £
1241+03 109£01 11.7+0.1 8+04 104104 7.9:2. 9+0. 910. 410,
= 21+03 109£01 11.7%0 . o 9810 0410 9£22 i 99:05 99+03 104103
102+ 101 ¢ 108+ 104+
AccuClear (AC) 12.5£02 112101 13503 55:14 1025 84136 99104 98106
0.2 06 0.8 02
TagMan (TM) ~ 85+04 12230 11.0:03 91%09 80£03 7.9:06 87:56 8018 7.0:04 69:03 7.3:03 7.2£0.1
Salmon(S) 8705 7.8%12 92+05 12:02 10:01 10£01 05:00 10£01 0600 1.0£01 10£00 1.000
Herring (H) ~ 9.2£02 80%02 9201 0800 0700 0700 06%00 10:02 06%00 06+00 06+00 07%0.0
Jurkat (J) 9202 84+03 92:02 10802 97:+03 93:04 97:08 12‘21 = 1%13'! 9.9+0.2 1%'(1 ' 405:03
MilliQ (M) 082 A9 1.0t <0.05 <0.05 <0.05 3% 04i00 00%00 <005 <0.05 <0.05
04 03 03 = = = 0.0 SER SRR = = =
ani=i28b n =k}
Table 1: Exact measurements of scientific paper



