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Total DNA extraction
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QIAamp Fast DNA Stool Mini Kit

DNA isolation from digesta samples = Iy
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QIAamp® Fast DNA At
YR B et

Stool Mini Handbook

<P
E Digest proteins /
00000 >
For fast purification of genomic DNA from stool samples 00000 _
QIAGEN ) E
[+
5 =
2 i
Protocol: Isolation of DNA from Stool for 3 “E
Wash 2
Pathogen Detection §
2 i
lysis conditions in this protocol are optimized to increase the ratio of nonhuman DNA to human
DNA. Human DNA is not excluded by this pratocal. @% Elute /‘
- Column method P
DNA ready for downstream applications

Vortex and

temperatures
and time

Elution vol.
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Feed Mock Water Filter paper Blank
> > —> ——> S5
Grinded 75uL Filter paper Filter paper

frozen + from +
pellets 200ulL ASL 500mL 600ulL ASL
water
100mg feed +
+ 600uL ASL
500uL ASL
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Mock sample
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gDMA Abun. (%)

® Pseudomonas aeruginosa 66.2 - 12
® Escherichia coli 56.8 - 12

Salmonella enterica 52.2 - 12
® lactobacillus fermentum 52.8 - 12
B Enterococcus faecalis 375 + 12

Staphylococcus aureus 32.7 - 12
B [isteria monocytogenes 38.0 + 12

Bacillus subtilis 43.8 - 12
® Saccharomyces cerevisiae 38.4 Yeast 2
B Cryptococcus neoformans 48.2 Yeast 2

The ZymoBIOMICS® Microbial Community Standard contains three easy-to-lyse bacteria, five tough-
to-lyse bacteria, and two tough-to-lyse yeasts.

Zymo- BIOMICS™, Zymo Research, California, USA; catalog no., D6300
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Mock sample

Unbiased Biased
- _ | | |
Mock — L 18 BB
% . Bacillus subtilis (G+)
%__,-'S\ " o I I I m [isteria monocytogenes (G+)
=~ ImeBIou: =
Commaei ‘é’ - Staphylococcus aureus (G+)
s = m Enterococcus faecalis (G+)
Lot 3 g :
L No - DO . m | actobacillus fermentum (G+)
iy et Salmonella enterica (G-)
©
T - m Escherichia coli (G-)
kS
= J IJ B Pseudomonas aeruginosa (G-)
75ul n
+ Theoretical ZymoBIOMICS®* HMP Protocol Supplier M Supplier O
200ul ASL

The ZymoBIOMICS® Microbial Community Standard was used to compare different DNA extraction
protocols. DNA samples were profiled by 16S rRNA gene targeted sequencing.
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Filter paper
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Filter paper
(wet with
PCR water)
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16S rRNA amplification and
library preparation
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Amplification of 16S gene

Figure 2 165 Library Preparation Workflow
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Userr-Defined Method Output
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*

16S Metagenomic Sequencing Library

Parified DA r

: i

Pl‘eparation 10mM Tris pH 8.5 [Optional] Validate Library
. . . - - Y X —
Preparing 16S Ribosomal RNA Gene Amplicons for the Amplicon PCR Library Quantification
- ¥ I""Jll"ll-li(-” on |!'I\.I'-'::::i'|::
. . Reagents E
Illumina MiSeq System Amplicon PCR Forward Primer g |
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Zx KAPA HiFi HotStart Raadyhix
s -
1 . 1
d N ) Library Denaturing and MiSeq
PCR L'EFII'I-UP SCII"""IF:I e ICL‘“’Hil'lf_l
Reagants 5 0]
AMPure ¥P Baads Reagents
Frash B0% EvOH WatiH
10 mbs Tris pH 8.5 Phit
Cutput 10 mibd Tris pH 8.5 or SR .
. Post-PCR Plate 1 J 1
Sequencing on Miseq
4 Samipla Shaet Ganaration
.4 {llumina Experimant Manager]
ndex PCR MiSeq v3 Beagent Cartridge
Reagants -
MNextara XT Index 1 Primars .
Maxtara AT Indax I Prirmars An F-Il].l'5|5

2x KAPA HiFi HotStart ReadyMix Mataganarmics Workd)
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-

Phylegenetic Classification
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0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 bp

CONSERVED REGIONS: unspecific applications
VARIABLE REGIONS: group or species-specific applications
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Amplification of 16S gene

1117 1435

L IJILT I

mmﬁm " 1452k

( V1-V3 [) ~510 bp for Roche 454
[ V3-V4 | ~428 bp for MiSeq PE
( V3-V5 | ~548bp for Roche 454
[ V4 | ~252bp for Hiseq
~562 bp for Roche 454 | V6-V9 |
( V1-V9 (Full-length) )

Pacific Biosciences
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Amplification of 16S gene

Sample Barcode Primer Sequence

\

;__j/ A

Constant Region

Vi V2 V3 V4 V5 V6 V7 V8 \Ve)
Targeted Region \ \ /

Variable Regions
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Amplification of 16S gene

Forward primer overhang adapter:
5'-TCGTCGGCAGCGTCAGATGTGTATAAGAGACAG-3" ww »

Region of interest-specific primer ..\, __\

i

N

Norwegian University
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¥ ” = Region of interest-specific primer

i Reverse primer overhang adapter:

5'-GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAG-3'

-

@

=V

Attach indices and lllumina sequencing adapters

usina the Nextera® XT Index Kit

Forward Primer:
5 TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGCCTACGGGNGGCWGCAG
L JL )

T T

Overhang Adapter Sequence Locus-Specific Sequence

16S V3-V4

Reverse Primer:
5' F;TCTCGTGGGCTCGGAGATGTGTATAAGAGACAGQACTACHVGGGTATCTAATCQ

T T

Overhang Adapter Sequence Locus-Specific Sequence

16S V3-V4
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Amplification of 16S gene

Overhang adapter sequence

Locus-specific sequence
16S V3-V4 region

Genomic
DNA
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720C | 72°C
/ 30s ' Smin

55°C
30s

7’
7’

‘' x 25 cycles* “’
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Clean up with Ampure XP beads (W2 ofiite Sciences "

FOODS?NORWAY .



- B = Norwegian University
r - of Life Sciences

N

Clean up with Ampure XP beads

Shiny Bead: Matte Bead: Cracked Bead:
Ready for drying Ready for elution Risk of low yield

Cracked Overdried Pellet
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Index 1 (i7) Sequence Index 2 (i5) Sequence
N701 TAAGGCGA S501 TAGATCGC
N702 CGTACTAG S502 CTCTCTAT
N703 AGGCAGAA S503 TATCCTCT
N704 TCCTGAGC S504 AGAGTAGA
N705 GGACTCCT S505 GTAAGGAG
N706 TAGGCATG S506 ACTGCATA
N707 CTCTICTAC 5507 AAGGAGTA
N708 CAGAGAGG 5508 CTAAGCCT
N709 GCTACGCT
N710 CGAGGCTG
N711 AAGAGGCA
N712 GTAGAGGA

A Index 2 primers (white caps)
B Index 1 primers (orange caps)
C 96-well plate
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Library construction

N702 N705

5502

5503

5504

5505

g A WODN R

A Index 2 primers (white caps)
B Index 1 primers (orange caps)
C 96-well plate

FOODS?NORWAY 21



U : A
Index PCR R3] i

N

Forward primer overhang adapter:

5'-TCGTCGGCAGCGTCAGATGTGTATAAGAGACAG-3’ ' \ ; 3 ) ny
(== Region of interest-specific primer

Region of interest-specific primer

\ " Reverse primer overhang adapter:
5'-GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAG-3'

\_

N | = U

Attach indices and lllumina sequencing adapters
using the Nextera® XT Index Kit

P5
Index 2

Index 1
\ P7

Normalize and pool libraries

Sequence

FOODS?NORWAY 22



U : A
Index PCR R3] i

N
/ Nextera XT Index primer
PS Index Rd1 Insert to be sequenced Rd2 Index P7
2 SP (16S V3-V4) SP 1
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95°C | 95°C

3min | 30s
: 720C | 72°C
/ 30s | 5min

55°C
30s -

-
”

-

* x 8cycles
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Quality control

Figure 3 Example Bioanalyzer Trace after Amplicon PCR Step
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Sequencing

illumina
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Sequencing
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Library Pooling Considerations

» Pool sample libraries into MiSeq run
» Total MiSeq v3 run output is > 20 million paired-end reads

« This will genera® >100,000 reads per sample which is commonly recognized
to be sufficient for metagenomic surveys

Sequencing Considerations

» Optimal raw cluster density is 800-1000k/mm?
« Cluster densities below 500k/mm?2 and above 1000k/mm? is not recommended

» Spike-in minimum 5% PhiX library to serve as an internal control for low-
diversity library
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Sequencing
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Fragments Add adaptors Attach to flowcell

e, i ”
//ﬁ-'". . /—’/ﬂn. 2 .l'//_:/l“'l"_ . .r!//

Y
Bind to primer PCR extension Dissociation
{ 7
Q / i/ ‘ .//
/
——— /@ . /

o ®

Sequencing Signal scanning -

- .\\
()

©
9

Cluster formation
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https://www.youtube.com/watch?v=fCd6B5HRaZ8
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