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Nejcastejsi typy vzorku

* Voda
e PUda

* Biologickeé vzorky
— Stolice
— Sliny
— Stéry

INejdulezitéjsi je vidy zachovat stejny postup odbéru!



Odbér vzorku - puda

Vhodné zvolit lokalitu, mozno i z nékolika
hloubek a vicero opakovani vzorkovani

Odbeér do sterilni nadoby, sacku

Transport na ledu, nasledné zmrazeni na -20
°Caz -80°C

Na izolaci vétSinou postaci malé mnozstvi
pudy, Casto se ale méri vicero hodnot a

odebira se tedy velké mnozstvi — pudu je pred
zZpracovanim nutno homogenizovat



Odbér vzorku - voda

Mozno odebirat z vice hloubek ve zvolené
lokalité

Odebira se vetsi objem (dle ocekavané
bakterialni kontaminace 100 — 1000 ml) a
transportuje se na ledu do laboratore

Nasledné se voda filtruje pres bakteriologicky
filtr

Filtr je vlozen do vhodné tekutiny (voda, TE,
PBS) a promyje se



Odbeér vzorku — biologické vzorky

* slozitéjsi, napr. u stolice velké mnozstvi
anaerobu — fakultativné anaerobni bakterie
rychle prerustaji

e Nutno okamzité zamrazit

* Pokud neni mozno — komercni kity s pufry
slouzici ke stabilizaci DNA a zamezeni
prerustani bakterii po dobu 14 dnu



Komercni souprava na odbér vzorku
stolice

OMNIgenesGUT (OMR-200)

Unscrews the purple cap from the collection device and
g set it aside for lster use.
IMPORTANT:

Do NOT remove the yellow tubs top.
Do NOT spill the stabilizing liquid in the tube,

Use the stick to collect 2 small amount of fecal sample.

Actual size of fecal sample.

Transfer the fecal sample into the yellow tubs top
Repeat until the sample reaches the top and fils it

completehy.

IMPORTANT: Do NOT push sample into the tube.

Scrape horizontally across the tube top to level the sample and remove
amy excess, Discard the stick, Wipe exterior of tube and top with toilst
paper or tissue as nesded,

Screw the purple cap back onto the yellow tubstop
until tightly closed. Top of cap

[

Shake the sealed tube as hard and fast as possible in 2 back and forth
mation for 2 minimum of 30 seconds.

The fecal sample will be miced with the stabilizing liquid in the tube; not
all particles will dissclve,

IMPORTANT: Continue shaking i large particles remain as shown in
Figure A,

Send the sample for processing following the delivery instructions
supplied by the kit provider,
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Odbeér vzorku stolice - problémy

* Nestandardizované odbéry vzorku — ruzna
délka vystaveni vzorku kysliku pred
zamrazenim

* Problém homogenizace — odbér jen z jednoho
mista stolice

 Pritomnost inhibitoru PCR



Ukazka ruznych pristupu — American
Gut Project x uBiome

* https://mrheisenbug.wordpress.com/2014/04/24/dear-american-gut-
ubiome-you-have-some-explaining-to-do/

American Gut sample uBiome
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American Gut Project — podminky
skladovani
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Effect of storage conditions on the assessment of bacterial
community structure in soil and human-associated samples

Christian L. Lauber!”, Nicholas Zhou?, Jeffrey |. Gordon?, Rob Knight*°, and Noah
Fierer'?
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Abstract

Storage conditions are considered to be a critical component of DNA-based microbial community
analysis methods. However, whether differences in short-term sample storage conditions impact
the assessment of bacterial community composition and diversity demands systematic and
quantitative assessment. Therefore, we used barcoded pyrosequencing of bacterial 16S tRNA
genes to survey communities, harvested from a variety of habitats (soil, human gut (feces) and
human skin) and subsequently stored at 20°, 4°, =20°, and —80°C for 3 and 14 days. Our results
indicate that the phylogenetic structure and diversity of communities in individual samples was
not significantly influenced by storage temperature or duration of storage. Likewise, the relative
abundances of most taxa were largely unaffected by temperature even after 14 days of storage.
Our results indicate that environmental factors and biases in molecular techniques likely impart
greater amounts of variation to microbial communities than do differences in short-term storage
conditions, including storage for up to two weeks at room temperature. These results suggest that
many samples collected and stored under field conditions without refrigeration may be useful for
microbial community analyses.
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Non-metric Multidimensional
Scaling (NMDS) plots of UniFrac
weighted and unweighted
pairwise distances. Overall
community composition was not
affected by temperature or
duration of storage for weighted
UniFrac distances (P> 0.1 in all
cases). Length of storage
significantly affected the skin
communities for the unweighted
UniFrac metric (P =0.02). The
remaining unweighted UniFrac
distances were not significantly
different by day or temperature.
Blue=sample 1, red = sample 2.
Open symbols = Day 3, closed
symbols = Day 14. A=20°C, m =
4°C, @ =-20°C, @ = -80°C.



Vliv laboratorni teploty na degradaci
DNA

Cardona et al. BMC Microbiology 2012, 12158

http://www.biomedcentral.com/1471-2180/12/158 BMC

Microbiology

RESEARCH ARTICLE Open Access

Storage conditions of intestinal microbiota
matter in metagenomic analysis

Silvia Cardona’, Anat Eck', Montserrat Cassellas, Milagros Gallart', Carmen Alastrue’, Joel Dore”,
Fernando Azpiroz', Joaquim Roca®, Francisco Guamner' and Chaysavanh Manichanh'”

Abstract

Background: The structure and function of human gut microbiota is currently inferred from metagenomic and
metatranscriptomic analyses. Recovery of intact DNA and RNA is therefore a critical step in these studies. Here, we
evaluated how different storage conditions of fecal samples affect the quality of extracted nucleic acids and the
stability of their microbial communities.

Results: We assessed the quality of genomic DNA and total RNA by microcapillary electrophoresis and analyzed
the bacterial community structure by pyrosequencing the 165 rBNA gene. DNA and RNA started to fragment when
samples were kept at room temperature for more than 24 h. The use of RNAse inhibitors diminished RNA
degradation but this protection was not consistent among individuals. DNA and RNA degradation also occurred
when frozen samples were defrosted for a short period (1 h) before nucleic acid extraction. The same conditions
that affected DNA and RNA integrity also altered the relative abundance of most taxa in the bacterial community
analysis. In this case, intra-individual variability of microbial diversity was larger than inter-individual one.

Conclusions: Though this preliminary work explored a very limited number of parameters, the results suggest that
storage conditions of fecal samples affect the integrity of DNA and RNA and the composition of their microbial
community. For optimal preservation, stool samples should be kept at room temperature and brought at the
laboratory within 24 h after collection or be stored immediately at —20°C in a home freezer and transported
afterwards in a freezer pack to ensure that they do not defrost at any time. Mixing the samples with RNAse
inhibitors outside the laboratory is not recommended since proper homogenization of the stool is difficult to
monitor.

Keywerds: Needs for standardization/RNA and DNA degradation/Metagenomics/165 ribosomal RNA




Vliv laboratorni teploty na degradaci

DNA
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Figure 1 Fragmentation analysis of genomic DNA. Microcapillary electrophoresis patterns of genomic DNA extracted from fecal samples
collected by 4 individuals (#1, #2, #3, #4) and stored in the following conditions: immediately frozen at —20°C (F); immediately frozen and then
unfrozen during 1 hand 3 h (UFTh, UF3h); kept at reom temperature during 3 h, 24 h and 2 weeks (RT3h, RT24h, RT2w). The equivalent to 1 mg

of fecal material is loaded on each lane. A DNA fragment size (base pair) ladder was loaded in the left most lanes.

Table 1 Percentage of DNA compared to the frozen

samples

% degraded DNA

n=4

#1 #2 #3 #4 p value when compared
to frozen samples

F 12 28 10 9

UF1h 12 24 23 34 <001

UF3h 25 39 31 34 < 0.001

RT3h 17 16 12 15 09270

RT24h 84 44 13 15 < 0.001

RT2w 48 38 26 40 < 0.001

Statistical analysis was performed using Poisson regression model; p
value < 0.05 is considered significant; #1, #2, #3, #4 correspond to subjects 1, 2,
3, 4; F=frozen; UF1h =unfrozen during 1 h; UF3h = unfrozen during 3 h;

RT =room temperature; 2w =2 weeks.



Vliv laboratorni teploty na degradaci
DNA
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Figure 2 Bacterial community analysis based on 165 rRNA gene survey. A) Alpha-diversity analysis of number of species observed in 6
storage conditions: Immediately frozen (F); unfrozen 1 h and 3 h (UF1h, UF3h); room temperature 3 h, 24 h, and 2 weeks (RT3h, RT24h, RT2w).
The plot averages the number of species from the samples provided by 4 individuals in each condition. B) Taxonomy analysis at the species level
of the 24 samples based on alignment performed using PyNast against Silva 108 release database and OTUs assignment using blast and the Silva
108 release taxa mapping file. Individual #1 (red), #2 (blue), #3 (green), #4 (purple). A more detailed taxonomy assignment is provided in the
additional data (See Additional file 3: Table S1). €) UPGMA clustering of the 24 samples based on weighted UniFrac method. Samples from the 4
individuals are colored as in B. The scale bar represents 2% sequence divergence.




Vliv laboratorni teploty na degradaci
DNA

Table 2 Taxonomic comparison for 3 main bacterial taxa between frozen and unfrozen samples

Taxon F* UF1h* UF3h* p value F vs UF1h p value F vs UF3h
Bacteroides:uncultured bacterium 19 13 9 0.044 9.68e-05
Prevotellaceae;uncultured;human gut metagenome 7 6 3 06804 0.0222
Bifidobacteriurm;uncultured bacterium 2 4 8 02257 0.0007

Statistical analysis was performed using Poisson regression model; p value < 0.05 is considered significant; n =4 subjects; * Values are mean proportion of
sequences (%).

F =frozen; UF1h = unfrozen during 1 h; UF3h =unfrozen during 3 h; Taxonomy is indicated at the genus level and if not possible at the family level,

Table 3 Taxonomic comparison for 3 main bacterial taxa between frozen and RT samples

Taxon F* RT3h* RT24h* RT2w* p value p value p value

F vs RT3h F vs RT24h F vs RT2w
Bacteroides;uncultured bacterium 19 20 19 13 0.749 0.749 0.0349
Prevotellaceae;uncultured;human gut metagenome 7 6 5 3 0.6804 0.3189 0.0140
Bifidobacteriumuncultured bacterium 2 2 3 7 1 0.3964 0.0030

Statistical analysis was performed using Poisson regression model. * Values are mean proportion of sequences (%). p-value <0.05 is considered significant; n=4
subjects; F =frozen; UF1h=unfrozen during 1 h; UF3h = unfrozen during 3 h; RT =room temperature; 2w = 2 weeks; Taxonomy is indicated at the genus level and
if not possible at the family level.



Vliv skladovacich podminek na
bakterialni slozeni vzorku
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Sample storage conditions
significantly influence faecal
microbiome profiles

Jocelyn M Chool”, Lex EX LeongY" & Geraint B Rogers'?

Sequencing-based studies of the human faecal microbiota are increasingly common. Appropriate
storage of sample material is essential to avoid the introduction of post-collection bias in microbial
community composition. Rapid freezing to —80°C is commonly considered to be best-practice.
However, this is not feasible in many studies, particularly those involving sample collection in
participants’ homes. We determined the extent to whic‘h a range of stabilisation and storage
strategies maintained the composition of faecal microbial community structure relative to freezing
to —80°C. Refrigeration at 4°C, storage at ambient temperature, and the use of several common
preservative buffers (RNAlater, OMNIgene.GUT, Tris-EDTA) were assessed relative to freezing.
Following 72 hours of storage, faecal microbial composition was assessed by 16 S rRNA amplicon
sequencing. Refrigeration was associated with no significant alteration in faecal microbiota diversity
or composition. However, samples stored using other conditions showed substantial divergence
compared to —80°C control samples. Aside from refrigeration, the use of OMNIgene.GUT resulted
in the least alteration, while the greatest change was seen in samples stored in Tris-EDTA buffer. The
commercially available OMNIgene.GUT kit may provide an important alternative where refrigeration
and cold chain transportation is not available.



Vliv skladovacich podminek na

Figure 1: Species diversity following incubation under six different
storage conditions

From: Sample storage conditions significantly influence faecal microbiome profiles
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bakteridlni slozeni vzorku

The extent of microbiota
structural and composition
diversities were measured using
(A) Taxa S (species richness), (B)
Shannon-Weiner diversity index,
(C) Simpson’s evenness index.
Each point represents the
diversity score for a replicate
from collection 1 (e), collection 2
(A) or collection 3 (m). Error bars
represent SEM. Within-group
and between-group variations
were measured using Kruskal-
Wallis one-way ANOVA and
Mann-Whitney U-test,
respectively. Significant variance
is indicated by asterisks; single
asterisk (*) indicates p <0.05,
double asterisk (**) represents

p <0.01.



Vliv skladovacich podminek na
bakterialni slozeni vzorku

Figure 2: Relative abundance at phylum level for each sample
incubated under six different storage conditions.

From: Sample storage conditions significantly influence faecal microbiome profiles
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Storage conditions that differed significantly from the control (-80 °C) are indicated with respective phylum abbreviation
and asterisks. The respective phyla were abbreviated as follow: Actinobacteria (A), Bacteroidetes (B), Firmicutes (F),
Proteobacteria (P) and Verrucomicrobia (V). Statistical significance was assessed by Mann-Whitney U-test and indicated by
asterisks; single asterisk (*) represents p < 0.05, double asterisk (**) represents p <0.01, and triple asterisk (***) represents
p<0.001.



Vliv skladovacich podminek na
bakterialni slozeni vzorku

Table 1: Mean difference in the relative abundance of the phyla
Firmicutes Bacteroidetes, Actinobacteria and Proteobacteria in

different storage conditions compared to -80°C.

From: Sample storage conditions significantly influence faecal microbiome profiles

Difference in mean relative abundance + standard error of mean

-80°Cvs4°C -80°Cvs -80°C vs RNA -80°Cvs TE
Phylum fridge OMNIgene.GUT later buffer
Firmicutes 24+14 3.6+0.8 7.8 +16 127+1.2
Bacteroidetes 20x05 6.9+11 13.6+3.2 122+24
Actinobacteria 1.7+0.3 41+17 70+24 9.2 +1.7

Proteobacteria 0.04 + 0.02 10+04 1.3+04 10.0+2.3

—80°C vs
RT

105+ 0.9



Vliv skladovacich podminek na
bakterialni slozeni vzorku

Figure 3: Clustering of samples due to storage conditions by PCoA,
based on Bray-Curtis similarity distance.

From: Sample storage conditions significantly influence faecal microbiome profiles
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lzolace DNA

* Nejcastéji komercnimi kity — pfimo dle typu
vzorku (MoBio, Qiagen)

e 2 pristupy
— Lyze bunék enzymaticky

— Lyze bunék enzymaticky i mechanicky pomoci beat
beateru, homogenizatoru 2> ke vzorku se pridaji
kulicky z raznych materiall dle vyrobce, tento krok Ize
pridat i u pouze enzymatickych kitd

* Doporucuji pridat krok s RNazou A, pokud neni
soucasti postupu



|lzolace

. ) . QlAamp DNA Stool Mini Procedure
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Cile izolace

e Ziskat co nejméné degradovanou DNA

— Degradovana DNA pro sekvenaci genu 16S rRNA
neni problém, ale pro celometagenomové
sekvenovani uz muze byt — Ize fesit vyrezanim z
gelu

e Ziskat co nejvetSi mnozstvi DNA (opét vice

dulezité pro celometagenomové sekvenovani)

— Pokud neni DNA dost — MDA (WGA) | .« = ===
LL R 1




Kontaminace izolac¢nich kitQ

Salter et al. BMC Biology 2014, 12:87
http://www.biomedcentral.com/1741-7007/12/87

BMC Biology

RESEARCH ARTICLE Open Access

Reagent and laboratory contamination can
critically impact sequence-based microbiome
analyses

Susannah J Salterw, Michael J Coxz, Elena M Turekz, Szymon T Calusg, William O Cooksonz, Miriam F Moffatt{
Paul Turner™, Julian Parkhill’, Nicholas J Loman® and Alan W Walker'®"

Abstract

Background: The study of microbial communities has been revolutionised in recent years by the widespread
adoption of culture independent analytical techniques such as 165 rRNA gene sequencing and metagenomics. One
potential confounder of these sequence-based approaches is the presence of contamination in DNA extraction kits
and other laboratory reagents,

Results: In this study we demonstrate that contaminating DNA is ubiguitous in commonly used DNA extraction
kits and other laboratory reagents, varies greatly in composition between different kits and kit batches, and that this
contamination critically impacts results obtained from samples containing a low microbial biomass. Contamination
impacts both PCR-based 165 rRNA gene surveys and shotgun metagenomics. We provide an extensive list of
potential contaminating genera, and guidelines on how to mitigate the effects of contamination.

Conclusions: These results suggest that caution should be advised when applying sequence-based techniques to
the study of microbiota present in low biomass environments. Concurrent sequencing of negative control samples
is strongly advised,

Keywords: Contamination, Microbiome, Microbiota, Metagenomics, 165 rRNA
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Figure 1 Summary of 165 rRNA gene sequencing taxonomic assignment from ten-fold diluted pure cultures and controls. Undiluted DNA

extractions contained approximately 107 cells, and contrals {annotated in the Figure with ‘con’) were template-free PCRs. DNA was extracted at ICL, UB

and WTSI laboratories and amplified with 40 PCR cycles. Each column represents a single sample; sections (a) and (b) describe the same samples at

different taxonomic levels. a) Proportion of 5, bongari sequence reads in black. The proportional abundance of non-Salmonella reads at the Class level

is indicated by other colours. As the sample becomes more dilute, the proportion of the sequenced bacterial amplicons from the cultured

microorganism decreases and contaminants become more dominant. b) Abundance of genera which make up >05% of the results from at least one
L laboratory, excluding 5. bongori. The profiles of the non-Salmonella reads within each laboratory/kit batch are consistent but differ between sites,
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sequenced (labelled ‘water). a) As the starting material becomes more diluted, the proportion of sequenced reads mapping to the S. bongori
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The human gut contains dense and diverse microbial communities which have profound
influences on human health. Gaining meaningful insights into these communities requires
provision of high quality microbial nucleic acids from human fecal samples, as well as an
understanding of the sources of variation and their impacts on the experimental model.
We present here a systematic analysis of commonly used microbial DNA extraction
methods, and identify significant sources of variation. Five extraction methods (Human
Microbiome Project protocol, MoBio PowerSoil DNA Isolation Kit, QlAamp DNA Stool
Mini Kit, ZR Fecal DNA MiniPrep, phenol:chloroform-based DNA isolation) were evaluated
based on the following criteria: DNA vyield, quality and integrity, and microbial community
structure based on lllumina amplicon sequencing of the V4 region of bacterial and archaeal
16S rBNA genes. Our results indicate that the largest portion of variation within the
model was attributed to differences between subjects (biological variation), with a smaller
proportion of variation associated with DNA extraction method (technical variation) and
intra-subject variation. A comprehensive understanding of the potential impact of technical
variation on the human gut microbiota will help limit preventable bias, enabling more
accurate diversity estimates.
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FIGURE 3 | Taxa plot summarizing the relative abundance of taxon-assigned OTUs identified for bacterial and archaeal phyla in the stool samples
taken from each extraction method. Each method represents sequencing information from 27 samples.




