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— B 1t T F 4k 5 B 2 45 -F 4 (Illumina NeoPrep Library Prep System)
© 16S metagenomics sequencingff 1 :
— A7 16S rRNA GENE?
—2 steps PCR 16S library preparation
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16S V3-V4 PCR product 53 &
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2 gDNA © mRNA © smallRNA
) PCR product (EZadapter Bindex 751l - SIH1E Hi#)
® PCR product (F-EZadapterZindexF 5 - FitTlibrary prep]]

— ' [ 165 V3-v4 15t PCR product »
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f ¥ 165 Metagenomic Sequencing Library Preparation-Nextera XT DNA sample preparation’

¥ Library Quality Control - Bioanalyzer
SATE#? © DNAL00O O High Sensitivity ) Others| |

# Library Quantification (qPCR) (KAPA Library Quantification Kits)
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BEEZERZERE ? © single-end ® paired-end

S/ EEEZ/VFEE? O 75bp © 150bp O 250bp ® 300bp
Q‘ldexi% ? O Single (ex. ADO01) ® Dual (ex. D701-D501) © Olher5|
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® Nanodrop © Qubit ) Pico Green Bioanalyzer
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\/MiSeq Z [llumina g & > & ¥ - # £+ ¥ i& 7 DNA# t§ (cluster generation) -
(sequencing)/# % #i¥x ~ 17 (data analysis)s=i & 2/ T 5 o

‘/ﬂ?* [11umina3® 3 CSMA(Clonal Single Molecule Array)# Reversible Terminator 3k
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Incerporate
all four
nucleotides,
each label
with a
different dye

Fy . " a H o HO. 0. 0. 0,
Wash. four- ¢ %o oo LO ()'\:J
colour imaging -
Terminating
functional group

Cleave dye
and terminating
groups, wash

C A
- O 20 Top: CATCGT
Repeat cycles ~ = 3 T@ O Bottom: CCCCCC

Nat Rev Genet. 2010 Jan;11(1):31-46
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‘/Miseq? i# TMultiplexed Amplicon Sequencing (TSCA, Nextera XT) -~ Target Region Re-

sequencing ~ Small Genome Re-sequencing and de novo Sequencing ~ Small RNA
Sequencing ~ Library QC ~ 16S Metagenomic Studies® & * o

MiSeq Reagent Kit v2

Read Length Total Time* Output
1 % 36 bp ~4 hours 540-610 Mb
2x25bp ~5.5 hours 750-850 Mb
2x 150 bp ~24 hours 4.5-5.1 Gb
2 x 250 bp ~39 hours 7.5-8.56 Gb

Reads Passing Filtert
Single Reads 12-15 M
Paired-End Reads 24-30 M

Quality Scorestt

> 90% bases higher than Q30 at 1 x 36 bp
> 90% bases higher than Q30 at 2 x 25 bp
> 80% bases higher than Q30 at 2 x 150 bp
> 75% bases higher than Q30 at 2 x 250 bp

MiSeq Reagent Kit v3

Read Length Total Time* Output
2x75bp ~21 hours 3.3-3.8 Gb
2 » 300 bp ~56 hours 13.2-15 Gb

Reads Passing Filter
Single Reads 22-26 M
Paired-End Reads 44-50 M

Quality Scores't

> 85% bases higher than Q30 at 2 x 75 bp
> 70% bases higher than Q30 at 2 x 300 bp




(Illumlna Neoprep lerary Prep System)
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Total
hands-on
time

Recover

A-tailing Ligation Amplification Quantification Normalization sequencing- ~4
ready libraries [ELCIVE

Mechanical Recover 30
WL B Fragmentation Performed by NeoPrep System sequencing-
ready libraries

*Requires Covaris Focused-ultrasonicator

Mechanical Size
Fragmentation* selection

V Rt * e 32DNAZ RNAZ ~ B8l % - ° S E % K o @ * TruSeq Nano DNAz:#|:E

HARAFITA Y B X F25~Tong gDNA - TruSeq_Stranded mRNA = F 25 ng total RNA -

Coverage of Challenging Regions, Human gDNA Gene Abundance-FPKM
(TruSeq Nano DNA 550 bp) (15986 genes; R? = 0.97)

120

% Normalized Coverage
100 ng - Manual

! Genes Exons =75% GC =85% GC ATDN

T
100

D Manual 200 ng D NeoPrep 75 ng 25 ng - NeoPrep
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16S Metagenomics sequencing— 3 i i % 16S rRNA gene?

16S rRNA A %173 &3 #1r3 e Ffre @ F(bacteria and archaea)z ® -

16S rRNAZ F]= -] 1. 5kb » 4p ¥F-] é0fk Flsize @ # sequencing*T 7 = &~ % ¢
E

PF‘»HiE » 16S rRNAftUﬂ 55 9 ¥ % % (variable regions) & Z IDET RN e R
LA A RT R (conserved regions) Bl £ 473 chimF% R Ap ke 0> ¥ *
w3k 37PCR primers > & #16S rRNA A FIfxif & * kAo frdE T wpF -

Variable Regions of the 16S rRNA:

potential PCR primer sites
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Base position in 16S rRNA gene

http://image.slidesharecdn.com/molecularmethods-bioaerosols-peccia-140324090829-
phpapp01/95/dnabased-methods-for-bioaerosol-analysis-18-638.jpg?cb=1395652387

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

>: unspecific applications

L . VARIABLE REGIONS: group or species-specific applications
Escherichia coli

Nat Rev Microbiol. 2014 Sep;12(9):635-45 http://www.alimetrics.net/en/index.php/dna-sequence-analysis




16S Metag .riomics sequéncing—z steps PCR woykflow

- = eprimer B ¢ 32 = % dadapter 2 index 5 7 o
3 e
=1 V3~V4 12 ¢t dhregion 0 » R

P A7 F 5% % & 5 016S metagenomics R PRAE > £ cd_ [1luminaf > $exb ik
12 steps PCR workflow o % — =X eiiprimer # 7 3% 4 ¢hadapter # 16S rRNA A %] primer
(V3~V4 regions) » % =

iZfaworkf lowsi 4% > % — FF £ 7PCR# * universal primer » # & #* f#f

primer- # ¢ = & @ FFEPCR»%F - F & { #!%",f R ZETieH
primer ¥ o Index = dual index#=K3* » P v % 3 384482 & » > { poolingt 1Y o

PCR amplify template out of genomic DNA using
region of interest-specific primers with overhang adapters

Forward primer overhang adapter:
5 -TCGTCGGCAGCGTCAGATGTGTATAAGAGACAG-3' ) . o
Region of interest-specific primer

Region of interest-specific primer
\ Reverse primer overhang adapter:
5'-GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAG-3'

T —y

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

Ps '\

Index 2

Index 1
\ P7

Normalize and pool libraries

Sequence
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L ."Unirtingvthe c‘las i cultured ar Sn‘c’ultured bacteria and archaea using 165
rRNA gene sequences. Nat Rev Microbiol. 2014 Sep;12(9):635-45. m

6. lllumina 16S Metagenomic Sequencing Library Preparation

http://support.illumina.com/downloads/16s_metagenomic_sequencing_library prepar

ation.html
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