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NGS worktlow challenges addressed by
QlAseq technologies

Challenge

Consequence

Primer dimers
Non-specific enrichment and sequencing
Non-uniform enrichment and sequencing

PCR duplicates and errors

Lack of coverage
Higher cost per sample
Higher cost per sample

Inability to detect low-frequency variants

o

Streamlined workflow  Unique molecular
— perform fragmentation,  indices (UMIs)
end-repair and dA tailing in - detect low-frequency vari-

one step ants in one step

QIAseq

Unique dual Single primer
indices (UDIs) extension (SPE)
— reduce index - get complete and
hopping and read  uniform coverage
misassignment

e Current approaches do not sufticiently address these challenges

* QIAseq technologies overcome these challenges enabling key applications
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Fragmentation, end-repair and dA tailing in a
45-minute one-step incubation

One step

Target sequence

V
5'- ACGTTACGCGTTAGCTATACGGAAT NNNN— "~/ \_

® Fragment sizes are optimized fo /\/\NNNNTGCAATGCGCAAGCGATATGCC/ITA—5'

complement recommended read lengths Input DNA
. . Enzymatic.
® End-l’epclr COI’IVGI’TS prO’rl’Udlng endS NNNNNNNNNNNNN jladin= o NNNNNNNNNNNNN
into blunt ends TTACGCGTTAGCTATACGG  NNNNNNNNNNNK
NNNNNNNNNNNNN
AATGCGCAAGCGATATGCC

® dA tailing creates an overhang
for adapter ligation lf::jze:?:iling

Other
WOI'I(HOWS Fragmentation End repair
QlAseq

One-step o e
workflow i ubation Adapter ligation Amplification

Combining 3 steps into a single 45-min incubation step
reduces hands-on time by up to 40%

(P)-TTACGCGTTAGCTATACGGA
AAATGCGCAAGCGATATGCC-(P)

Enrichment

dA tailing Adapter ligation

Enrichment
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o UMI-UDI adapters for high contidence variant detection
even at low allele frequencies

: Addition of UMI-containing adapter
technologies

(P)-TTACGCGTTAGCTATACGGA

AAATGCGCAAGCGATATGCC(P) UM V///]
Streamlined
workflow UMI UDI
(12 nucleotides)  (sample index)
UMI-UDI 77/} oM TTACGCGTTAGCTATACGG
adapters AATGCGCAAGCGATATGCC UMI V//]
UDI- UMI '
(sample index) (12 nucleotides) - e
UM' (12 nucleotides)  (sample index)
[ ] TTACGCGTTCGCTATACGG [ | [ ] TTACGCGTTCGCTATACGG |/ [ ] 17/
7] AATGCGCAATCGATATGCC [ ] AATGCGCAATCGATATGCC [ ]
U Dl . 1 TAC o Acos [T ] = [ ] TTACGCGTTCGCTATACGG | [ ]
e ] 7] AATGCGCAATCGATATGCC [ ]
[ ] TTACGCGTTCGCTATACGG |/ [ ] T
AATGCGCAATCGATATGCC [ ]
SPE
e UMIs tag each molecule within the sample prior to amplification
The QlAseq T - g—
advantage e UDIs, used as sample indices, track each individual sample, maximizing the number

ot samples multiplexed per run and lowering the per-sample sequencing cost

— Sample to Insight
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UM Is for increased sensitivity and correction of

PCR-induced errors

Distinguish true variants from artitacts with UMIs

—_————
UMI S UM

True variant is present in all fragments
carrying the same UMI

False variant is present in some fragments
carrying the same UMI

e During ligation, each molecule from the starting sample population is labeled

with a distinct UMI

e With 12 nucleotides in each UMI, over 16 million molecules can have
a unique identifier

e UMIs help distinguish PCR-induced artitacts present at low copies from true
variants, which may be present at low frequencies
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. UDIs tor accurate read assignment and maximum
vVervi
tlow cell utilization
QlAseq
technologies Resolve your samples accurately with UDls
Combinatorial dual indexing Unique dual indexing

Streamlined
workflow Sample 1 “ <« Sample 1 “

— Sample 2 combintion md ° B combinion
UM'-UD' ggr;qlotjiio’rion, Sample 3 “ Eﬁctnrvevgﬁnqdex g;rinqbuiic’rion Sample 3 ’ chchljt i(r]\?i/ces
adapters chorad o s 4 (D G nchcos Samplo 4

= Sample 5 —> X Sample 5
UMI somple 6 | Sample 6

A shared index increases the likelihood of reads With 2 unique indices, each sample is resolved with
D being mis-assigned during demultiplexing confidence, regardless of batch size
<pE e Efficient utilization of production-scale seq‘uencers such as the NovaSeq requires
maximizing the number of samples multiplexed in one sequencing run

e OlAe e High-sensitivity apflications, where sequences within the adapters are present
demageq at a much higher trequency than the unique insert sequences, require a way to

confidently demultiplex samples

— Sample to Insight
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SPE tor complete and unitorm target coverage

Overview

SPE overcomes the challenges of 2-primer amplicon technology
QlAseq
technologies 7771 om |/ /—TTACGEGTTAGCTATACGG

AATGCGCAAGCGATATGCC — UMI V///

Strea i | I n ed Universal primer Gene-specific primers
workflow | |

77/ UMI — TTACGCGTTAGCTATACGGGCGCTGCTCGCTGATAGCG

Universal ATGCC
UMI-UDI e
adapters Tt 2l [ccecd

Primer R

Universal g CCmEs

Prime GSP3

... up to 20,000 GSPs in one primer pool
U M | l Amplification
[ ] TTACGCGTTCGCTATACGG [ | T/
VA [ ]  —AATGCGCAATCGATATGCC ]
U Dl [ ] TTACGCGTTCGCTATACGG [ | T/
7] AATGCGCAATCGATATGCC [ ] 7] AATGCGCAATCGATATGCC [ ]
[ ] TTACGCGTTCGCTATACGG /[ ]
[ ] TTACGCGTTCGCTATACGG [ ] [ T//] 7] AATGCGCAATCGATATGCC [ ]
[ ] TTACGCGTTCGCTATACGG [ | V7
S P E AATGCGCAATCGATATGCC [ ]
e SPE enables single-tube enrichment for up to 20,000 targets
The QlAseq : : : : :
®

advantage Staggered placement of primers across the target region ensures high uniformity

and complete coverage

— Sample to Insight
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The QlAseq advantage: High-contidence variant
detection tor all NGS applications

QlAseq

Uniform coverage

Supplier A
Low uniformity

Supplier |
Large gaps

Target region

] Il | | | | [ ! ] 11 ] 1 ] |
P P p13.1 p13 P p ql1 ql2 q13.11 q ql3 qil3 q13.33 q ql3
- 1,771 bp -
33,792,000 bp 33,792,200 bp 33,792,400 bp 33,792,600 bp 33,792,800 bp 33,793,000 bp 33,793,200 bp 33,793,400 bp 33,793,600 bp
| | I | I I | I | | | | I I | |
[0-418]
— aTp— S — . = — e e e e e L
L = = N = — = T —— = =
g 2 - = 35 = E
‘ " g c | B T 1] : -
- L= o | Bow e 1 1] e
— = == e — = il e =N : .
- e F : - e :
A _ I - e B —

[[[[[[

v

CEBPA

QlAseq panel: Myeloid Neoplasms
Sequencer: MiSeq, 2 x 150 bp

SPE and UMI

technologies together
ensure uniform
coverage with
minimal drop-outs

Source: Clark, B. Kings College Hospital, UK

For up-to-date licensing information and productspecific disclaimers, see the respective QIAGEN kit handbook or user manual.
QIAGEN kit handbooks and user manuals are available at www.giagen.com or can be requested from QIAGEN Technical Services or your local distributor.
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