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Introduction
Th s gu de prov des an overv ew of ndexed sequenc ng for all Illum na sequenc ng systems. Indexed
sequenc ng s a method that allows mult ple l brar es to be pooled and sequenced together.

Index ng l brar es requ res the add t on of a un que dent f er, or ndex sequence, to DNA samples dur ng l brary
preparat on. BaseSpace Sequence Hub, Local Run Manager, or standalone bcl2fastq2 process these tags
to dent fy each un quely tagged l brary for downstream analys s.

Single and Dual Indexing
The number of ndex sequences added to samples d ffers for s ngle- ndexed and dual- ndexed sequenc ng.

u Adds up to 48 un que s x-base Index 1 ( 7 sequences to generate up to 48
un quely tagged l brar es.

u Adds up to 24 un que e ght-base Index 1 ( 7 sequences and up to 16 un que
e ght-base Index 2 ( 5 sequences, generat ng up to 384 un quely tagged l brar es. The IDT for Illum na
TruSeq UD Indexes are prov ded as ndex pa rs and can generate up to 96 un quely tagged l brar es.
These ndexes add up to 96 un que e ght-base Index 1 sequences and up to 96 un que e ght-base Index
2 ndexes.

Dur ng ndexed sequenc ng, the ndex s sequenced n a separate read, called the Index Read, where a new
sequenc ng pr mer s annealed. When l brar es are dual- ndexed, the sequenc ng run ncludes two add t onal
reads, called the Index 1 Read and Index 2 Read.

Single-Indexed Sequencing Overview
The s ngle- ndexed sequenc ng workflow appl es to all Illum na sequenc ng platforms, where an Index Read
follows Read 1.

Figure 1 S ngle-Indexed Sequenc ng

1 Read 1 follows the standard Read 1 sequenc ng protocol us ng SBS reagents. The Read 1
sequenc ng pr mer s annealed to the template strand dur ng the cluster generat on step.

2 The Read 1 product s removed and the Index 1 ( 7 sequenc ng pr mer s
annealed to the same template strand, produc ng the Index 1 ( 7 Read.
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3 Follow ng Index Read preparat on, the Index 1 ( 7 Read s performed. The read length
depends on the system and run parameters.

4 The Index Read product s removed and the or g nal template strand s used to
regenerate the complementary strand. Then, the or g nal template strand s removed to allow
hybr d at on of the Read 2 sequenc ng pr mer.

5 Read 2 follows the standard pa red-end sequenc ng protocol us ng SBS reagents.

Dual-Indexed Sequencing Overview
Dual- ndexed sequenc ng ncludes two ndex reads after Read 1 the Index 1 Read and the Index 2 Read.

Sequenc ng k ts for H Seq systems are ava lable w th a s ngle-read or pa red-end flow cell. For all other
systems, sequenc ng k ts nclude a pa red-end flow cell.

Dual-Indexing Workflows
The control software performs Read 1, any ndex reads, and then Read 2 based on the parameters prov ded
for the run n the sample sheet or dur ng run setup.

For all ndex ng workflows, the Index 1 Read d rectly follows Read 1. However, for dual- ndex ng on a pa red-
end flow cell, the rest of the workflow d ffers

u The Index 2 Read s performed before Read 2 resynthes s, so the Index 2 ( 5 adapter s
sequenced on the forward strand.

u The Index 2 Read s performed after Read 2 resynthes s, wh ch creates the reverse
complement of the Index 2 ( 5 ndex adapter sequence.

Workflow A Workflow B

Read 1

Index Read preparat on

Index 1 Read

Read 2 resynthes s

Read 2

Read 1

Index Read preparat on

Index 1 Read

Read 2 resynthes s

Read 2 preparat on

Read 2

Table 1 Dual-Index Paired-End Sequencing Workflows

Dual-Indexed Workflow on a Paired-End Flow Cell
Dual- ndex sequenc ng on a pa red-end flow cell follows one of two workflows, depend ng on the system

u Workflow A s performed on the NovaSeq 6000, M Seq , HSeq 2500, and HSeq 2000.

u Workflow B s performed on the Seq 100, M n Seq , NextSeq , H Seq X, H Seq 4000, and
HSeq 3000.
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Workflow A
The chem stry appl ed to the Index 2 Read dur ng a pa red-end dual- ndexed run on the NovaSeq 6000,
M Seq, HSeq 2500, or H Seq 2000 s spec f c to the pa red-end flow cell. Seven add t onal chem stry-only
cycles are requ red to read the 5 ndex. Th s step uses the resynthes s m x, a pa red-end reagent, dur ng the
Index 2 Read process.

Figure 2 Dual-Indexed Sequenc ng on a a red-End Flow Cell (Workflow A

1 Read 1 follows the standard Read 1 sequenc ng protocol us ng SBS reagents. The Read 1
sequenc ng pr mer s annealed to the template strand dur ng the cluster generat on step.

2 The Read 1 product s removed and the Index 1 ( 7 sequenc ng pr mer s
annealed to the same template strand.

3 Follow ng Index Read preparat on, the Index 1 ( 7 Read performs up to 20 cycles of
sequenc ng.

NOTE

The number of cycles n each Index Read depends on the system and run parameters.

4 The Index 1 ( 7 Read product s removed and the template anneals to the grafted 5
prmer on the surface of the flow cell. The run proceeds through an add t onal 7 chem stry-only cycles (no
mag ng occurs , followed by up to 20 cycles of sequenc ng.

5 The Index Read product s removed and the or g nal template strand s used to
regenerate the complementary strand. Then, the or g nal template strand s removed to allow
hybr d at on of the Read 2 sequenc ng pr mer.

6 Read 2 follows the standard pa red-end sequenc ng protocol us ng SBS reagents.

Workflow B
A dual- ndexed sequenc ng run on the Seq 100, M n Seq, NextSeq, H Seq X, HSeq 4000, or H Seq 3000
performs the Index 2 Read after the Read 2 resynthes s step. Th s workflow requ res a reverse complement
of the Index 2 ( 5 pr mer sequence compared to the pr mer sequence used on other Illum na platforms.
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The Index 2 sequenc ng pr mer s part of the dual- ndex ng pr mer m x for Seq 100, M n Seq, and NextSeq.
For H Seq X, H Seq 4000, and HSeq 3000, the Index 2 sequenc ng pr mer s part of H 14, an ndex ng pr mer
m x that conta ns pr mers for both ndex reads.

Figure 3 Dual-Indexed Sequenc ng on a a red-End Flow Cell (Workflow B

1 Read 1 follows the standard Read 1 sequenc ng protocol us ng SBS reagents. The Read 1
sequenc ng pr mer s annealed to the template strand dur ng the cluster generat on step.

2 The Read 1 product s removed and the Index 1 ( 7 sequenc ng pr mer s
annealed to the same template strand.

3 Follow ng Index Read preparat on, the Index 1 ( 7 Read performs e ght cycles of
sequenc ng.

4 The Index 1 Read product s removed and the or g nal template strand s used to
regenerate the complementary strand. Then the or g nal template strand s removed to allow
hybr d at on of the Index 2 ( 5 sequenc ng pr mer.

5 Follow ng Read 2 resynthes s, the Index 2 ( 5 Read performs e ght cycles of
sequenc ng.

NOTE

Workflow B does not requ re seven add t onal chemstry-only cycles.

6 The Index 2 Read product s removed and the Read 2 sequenc ng pr mer s
annealed to the same template strand.

7 Read 2 follows the standard pa red-end sequenc ng protocol us ng SBS reagents.

Dual-Indexed Workflow on a Single-Read Flow Cell
S ngle-read sequenc ng s poss ble on all H Seq systems. Dual- ndex sequenc ng on a s ngle-read flow cell
follows one of two workflows, depend ng on the system.
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HiSeq 4000 and HiSeq 3000
The chem stry appl ed to the Index 2 Read dur ng a s ngle-read dual- ndexed run on the HSeq 4000 or H Seq
3000 s spec f c to the s ngle-read flow cell. Seven add t onal chem stry-only cycles are requ red to read the 5
ndex. Th s step uses the resynthes s m x dur ng the Index 2 Read process.

Figure 4 Dual-Indexed Sequenc ng on a S ngle-Read Flow Cell (H Seq 4000 or H Seq 3000

1 Read 1 follows the standard Read 1 sequenc ng protocol us ng SBS reagents. The Read 1
sequenc ng pr mer s annealed to the template strand dur ng the cluster generat on step.

2 The Read 1 product s removed and the Index 1 ( 7 sequenc ng pr mer s
annealed to the same template strand.

3 Follow ng Index Read preparat on, the Index 1 ( 7 Read performs 8 cycles of
sequenc ng.

4 The Index 1 ( 7 Read product s removed and the template anneals to the grafted 5
ol go on the surface of the flow cell. The run proceeds through an add t onal 7 chem stry-only cycles (no
mag ng occurs , followed by 8 cycles of sequenc ng.
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HiSeq 2500 and HiSeq 2000
The chem stry appl ed to the Index 2 Read dur ng a s ngle-read dual- ndexed run on the HSeq platform s
spec f c to the s ngle-read flow cell. The Index 2 sequenc ng pr mer, H 9, s requ red to perform the Index 2
Read on a HSeq s ngle-read flow cell.

Figure 5 Dual-Indexed Sequenc ng on a S ngle-Read Flow Cell (H Seq 2500 or H Seq 2000

1 Read 1 follows the standard Read 1 sequenc ng protocol us ng SBS reagents. The Read 1
sequenc ng pr mer s annealed to the template strand dur ng the cluster generat on step.

2 The Read 1 product s removed and the Index 1 ( 7 sequenc ng pr mer s
annealed to the same template strand.

3 Follow ng Index Read preparat on, the Index 1 ( 7 Read performs e ght cycles of
sequenc ng.

4 The Index 1 ( 7 Read product s removed and the Index 2 ( 5 sequenc ng pr mer s
annealed to the same template strand. The run proceeds through e ght cycles of sequenc ng.

NOTE

Ths workflow does not requ re seven add t onal chemstry-only cycles.

Sequencing Primers for HiSeq Systems
Index ng workflow d fferences requ re system-spec f c chem stry and sequenc ng pr mers. The follow ng
tables l st ava lable HSeq sequenc ng k ts and the assoc ated sequenc ng pr mers, wh ch are used w th each
step of an ndexed run.

NOTE

Sequencng prmers for all other systems are provded n the pref lled reagent cartr dge.
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