
Single-Cell 
For all you seq...

Key Yellow highlights indicate the target of the protocol

CAGEscan Plessy C. et al. (2010) Nat Methods 7: 528-534
CEL-Seq Hashimshony T. et al. (2012) Cell Rep 2: 666-673
CirSeq Acevedo A. et al. (2014) Nature 505: 686-690
CLaP Binan L et al. (2016) Nat Commun 7:11636
CytoSeq Fan H. C. et al. (2015) Science 347: 1258367
Digital RNA Shiroguchi K. et al. (2012) Proc Natl Acad Sci U S A 109: 

1347-1352 
Div-Seq Habib N. et al. (2016) biorxiv
DP-Seq Bhargava V. et al. (2013) Sci Rep 3: 1740

Drop-Seq Macosko E. Z. et al. (2015) Cell 161: 1202-1214
DR-Seq Dey SS et al. (2015) Nat Biotechnol 33:285-9
Drop-ChIP Rotem A et al. (2015) Nat Biotechnol 33:1165-72
Duplex-Seq Schmitt M. W. et al. (2012) Proc Natl Acad Sci U S A 109: 

14508-14513
FREQ-Seq Chubiz L. M. et al. (2012) PLoS One 7: e47959
FRISCR Thomsen ER et al. (2016) Nat Methods 13:87-93
G&T-seq Macaulay I. C. et al. (2015) Nat Methods 12: 519-522
HiRes-Seq Imashimizu M. et al. (2013) Nucleic Acids Res 41: 9090-9104

Hi-SCL Rotem A. et al. (2015) PLoS One 10: e0116328
IMS-MDA Seth-Smith H. M. et al. (2013) Nat Protoc 8: 2404-2412
inDrop Klein AM et al. (2015) Cell 161:1187-201
MALBAC Zong C. et al. (2012) Science 338: 1622-1626
MARS-seq Jaitin DA et al. (2014) Science 343:776-9
MDA Dean F. B. et al. (2001) Genome Res 11: 1095-1099
MIDAS Gole J et al. (2013) Nat Biotechnol 31:1126-32
MIPSTR Carlson K. D. et al. (2015) Genome Res 25: 750-761
NanoCAGE Plessy C. et al. (2010) Nat Methods 7: 528-534

nuc-seq Wang Y. et al. (2014) Nature 512: 155-160
Nuc-Seq Habib N et al. (2016) bioRxiv 
OS-Seq Myllykangas S. et al. (2011) Nat Biotechnol 29: 1024-1027
PAIR Bell TJ et al. (2015) Methods Mol Biol 1324:457-68
Quartz-Seq Sasagawa Y. et al. (2013) Genome Biol 14: R31
RNAtag-Seq Shishkin A. A. et al. (2015) Nat Methods 12: 323-325
Safe-SeqS Kinde I et al. (2011) Proc Natl Acad Sci U S A 108:9530-5
scABA-seq Mooijman D et al. (2016) Nat Biotechnol advance online publica-

tion

scATAC-seq  Buenrostro J. D. et al. (2015) Nature 523: 486-490
(Microfluidics)
scATAC-Seq Cusanovich DA et al. (2015) Science 348:910-4
(Cell Index)
scChip-seq Rotem A et al. (2015) Nat Biotechnol 33:1165-72
scM&T-seq Angermueller C et al. (2016) Nat Methods advance online publica-

tion
scRC-Seq Upton KR et al. (2015) Cell 161:228-39
scRNA-seq Tang F et al. (2009) Nat Methods 6:377-82

SCRB-Seq Soumillon M et al. (2014) bioRxiv
scTrio-seq Hou Y et al. (2016) Cell Res 26:304-19
Smart-Seq Ramskold D. et al. (2012) Nat Biotechnol 30: 777-782
Smart-seq2 Picelli S. et al. (2013) Nat Methods 10: 1096-1098v
SMDB Lan F et al. (2016) Nat Commun 7:11784
smMIP Hiatt J. B. et al. (2013) Genome Res 23: 843-854
SNES Leung M. L. et al. (2015) Genome Biol 16: 55
snRNA-seq Grindberg RV et al. (2013) Proc Natl Acad Sci U S A 110:19802-7
STRT Islam S. et al. (2011) Genome Res 21: 1160-1167

SUPeR-seq Fan X. et al. (2015) Genome Biol 16: 148
TCR Chain Turchaninova M. A. et al. (2013) Eur J Immunol 43: 2507-2515
Pairing  
TCR-LA-MC Ruggiero E et al. (2015) Nat Commun 6:8081
PCR
TIVA Lovatt D. et al. (2014) Nat Methods 11: 190-196
UMI Method Kivioja T. et al. (2012) Nat Methods 9: 72-74

References

TruSeq RNA 

AAAAA mRNA

T T T T T
AAAAA poly(A) select

Fragment

Illumina, Inc. • 5200 Illumina Way, San Diego, CA 92122 USA • 1.800.809.4566 toll-free • 1.858.202.4566 tel • techsupport@illumina.com • illumina.com

FOR RESEARCH USE ONLY

© 2016 Illumina, Inc. All rights reserved.
Illumina, HiSeq, MiSeq, MiniSeq, Nextera, NextSeq, TruSeq, the pumpkin orange color, and the Genetic Energy streaming bases design are trademarks or registered trademarks of Illumina, Inc. All other brands and names contained herein are the property of their respective owners. Pub. No. 773-2016-002 Current as of 10 November 2016 

Moleculo
Sheared genomic DNA

End repair

Adapter ligation

Prepared fragments

~10kb

P5

Index 2

Index 1

P7

P5

Index 2

Index 1

P7

Transposase

Tagmentation

~600bp
P5

Index 2

Index 1

P7

P5 P7
P5 P7
P5 P7

Generate clonal pools
Amplify

Add indices

Pool and purify

Sequencing by Synthesis

TruSeq PCR Free

Double-stranded DNA

Fractionate
Size select

A-overhang

End repair
Phosphorylate

P
P

A

A
P

P

T

P

P5

P7

Index
T

P

P5

P7

Index Adapter ligation

P5

P5P7
Index

P7

Index

Add Adapters

Product ready for 
cluster generation

TruSeq Nano
Double-stranded DNA

Fractionate
Size select

A-overhang

End repair
Phosphorylate

P
P

A

A
P

P

T

P

P5

P7

Index 1
Index 2

Index 2
Index 1

T

P

P5

P7

Adapter ligation

Denature and amplify

Add Adapters

  

P5

P7

Index 1
Index 2

Index 2
Index 1

P5

P7

P5 P7
Index 1Index 2

Double-stranded DNA

Product ready for 
cluster generation

TruSeq Custom Amplicon

Add custom probes

Region of interest

Double-stranded DNADouble-stranded DNA

Add custom probes

Extension and ligation

Add sequencing 
primers

Index 2
Index 1

P5

P7

Index 1
P7

Index 2
P5

Custom 
Probe 1

Custom 
Probe 2

PCR 

Product ready for 
cluster generation

TruSeq Small RNA

3’5’ Small RNA fragment

Ligate adapters

Add primer

Reverse transcription

Denature and amplify

5’ Adapter 3’ Adapter

P7

Index 1

P5

P5 P7
Index

Product ready for 
cluster generation

TruSeq RNA Stranded
5’ 3’ RNA

Random primer

cDNA
Create cDNA

Create second 
strand cDNA

dUTP + dCTP + dATP + dGTP

dT TP + dCTP + dATP + dGTP

End repair
Phosphorylate
A-overhang

Adapter ligation

Denature and 
amplify

P5 P7

P5 P7
Index 1Index 2

U U U UUUUUUUUSense strand

A

A
P

PU U U UUUUUUU
Sense strand

P7

Index 1

P5
Index 2

U U U UUUUUUU Index 2

P5

Index 1

P7

Sense strand

P5P7
U U U UUUUUUU

Sense strand Block polymerase

Product ready for 
cluster generation

Nextera Library Preparation

Transposase

DNA

~300bp

Tagmentation

Ampli�cation

P5 P7
Index 1Index 2

P5

Index 2

Index 1

P7

Product ready for 
cluster generation

Nextera Mate Pair

Adapter ligation

Isolate biotinylated
fragment

Denature and 
amplify

P5 P7

Transposase

DNA

Tagmentation

Circularize

R R R RBiotinylated junction adapter

R

R

R

R

R

R

Fragment

R

R

R

R

P5

P7 P5

P7
R

R

Product ready for 
cluster generation

A
A
T
T
C
G
C

A
A
T
T
C
G
C

A
A
T
T
C
G
C

A
A
T
T
C
G
C

A
A
T
T
C
G
C

Synthesize 
second 
strand

The second 
read is 
sequenced

Sequence 
Index2

A
A
T
T
C
G
C

Deblock P5 
primer and 
add unlabeled 
bases

Read 2 
primer

The forward-
strand is 
cleaved and 
washed away

A
A
T
T
C
G
C

A
A
T
T
C
G
C

A
A
T
T
C
G
C

A
A
T
T
C
G
C

A
A
T
T
C
G
C

A
A
T
T
C
G
C

Adapter hybrid-
izes to flowcell

Reverse 
strand 
syntesis

Reverse 
strand

Forward 
strand

Remove 
forward 
strand

Fold over and 
hybridize to 
second primer

Synthesize 
second strand

The reverse 
strand is 
cleaved and 
washed away

With each cycle, four fluores-
cently tagged nucleotides 
compete for addition to the 
growing chain. Only one is 
incorporated based on the 
sequence of the template.

The read 
product is 
washed away

Thousands of molecules are 
amplified in parallel

Reverse 
strand

Forward 
strand

Bridge amplification

Sequence 
primer

Fold over and 
hybridize to 
first primer

Fold over and 
hybridize to 
first primer

Sequence 
Index1

Index 1 
primer

The read 
product is 
washed away

RNA Low-Level Detection

DP-Seq
Designed Primer-based RNA-se-
quencing strategy (DP-seq)

DNAcDNA

AA(A)n

De�ne set of 
heptamer primers

Poly(A) selection First strand 
cDNA synthesis

Hybridize primers PCR

AA(A)n TT(T)n

No secondary 
structure

Unique sequence
AA(A)n

TT(T)n

Digital RNA
HiRes-Seq
FREQ-Seq
RNAtag-Seq

cDNA
cDNA1

cDNA2

cDNA1

cDNA2

Amplify SequenceUnique molecular barcodes are added after cDNA synthesis for 
quantitative allele frequency detection. High-resolution RNA-seq 
to assess noncoded base substitutions in mRNA (HiRes-Seq)

Adapters with 
unique barcodes 

Align sequences and determine 
actual ratio based on barcodes  

Some fragments 
amplify preferentially

True RNA 
abundance

cDNA1

cDNA2

mRNASmart-Seq
NanoCAGE AAAAAAA

mRNA fragment

AAAAAAA

Second strand synthesis

AAAAAAA
T T T T T T T

DNA

T T T T T T T

Adapter

Adapter
Switch mechanism at the 5’ 
end of RNA templates (Smart)

PCR ampli�cation PurifyFirst-strand synthesis with MMLV reverse 
transcriptase

CCC
CCC

mRNA
UMI Method AAAAAAA

mRNA fragment

AAAAAAA

First strand synthesis Second strand synthesis

AAAAAAA
T T T T T T T

P7

True variant

Random error
DNA

T T T T T T T

P5

Index 

Degenerate molecular tag (N10) 

Unique molecular identi�ers 
(UMIs) uniquely identify copies 
derived from each molecule

PCR ampli�cation Align fragments from every 
unique molecular tag

CCC CCC

mRNA
Smart-Seq2 AAAAAAA

mRNA fragment

AAAAAA

cDNA synthesis Tagmentation

AAAAAA AAAAAAT T T T T T T T T T T T
Adapter

Switch mechanism at 
the 5’ end of RNA 
templates (Smart)

PCRFirst-strand synthesis with MMLV 
reverse transcriptase

CCCCCC GGG
Tem-
plate-switch-
ing oligo

Locked nucleic acid (LNA)

CCC
GGG

Enrichment-ready fragment

P5 P7

Index 1Index 2

Gap repair, enrich-
ment PCR and PCR 
puri�cation

STRT

Single-cell tagged reverse 
transcription (STRT)

AA(A)n

AA(A)n

AA(A)n

AA(A)n

AA(A)n

AA(A)nCell 1

Cell 2

Cell 3

TT(T)n

TT(T)n

TT(T)n

AA(A)n

AA(A)n

AA(A)nTT(T)n

TT(T)n

TT(T)n

CCC

CCC

CCC

cDNA 
synthesis

Add 3 to 6 
cytosines

TT(T)n

TT(T)n

CCC

CCC

CCC
GGG

GGG

GGG

Template-switch-
ing primer

Introduce 
unique index

Add oligo(dT) primer Pool Single-primer 
PCR and purify

Separate cell sequences 
based on unique indices

Cell 3

Cell 2

Cell 1
TT(T)n

Unique index

5’ adapter

GGG

CEL-Seq
AA(A)n

AA(A)n

AA(A)n

AA(A)n

AA(A)n

AA(A)n

AA(A)n

AA(A)n

AA(A)nCell 1

Cell 2

Cell 3
T7promoter

Unique index

5’ adapter

TT(T)n

TT(T)n

TT(T)n

TT(T)n

AA(A)n

AA(A)n

AA(A)nTT(T)n

TT(T)n

TT(T)n

Second strand 
RNA synthesis

Fragment, add 
adapters and 
reverse-transcribe

Separate cell sequences 
based on unique indices

Pool
Cell 3

Cell 2

Cell 1

Cell expression by linear ampli�ca-
tion and sequencing (CEL-Seq)

PCR

cDNA synthesis TagmentationPCRFirst strand 
synthesis 

AAAAAA
T T T T T T

Adapter
CCC AAAAAA

T T T T T TCCC
GGG

CCC
GGG

Enrichment-ready 
fragment

P5 P7

Index 1Index 2

Gap repair 
and PCR 

Single-nuclei RNA 
sequencing (snRNA-seq)

snRNA-Seq AA(A)n

Single cell RNA

Cell 
suspension

Lyse and 
centrifuge

Sort 
nuclei

Supernatant

Nuclei
Nucleus

cDNA synthesis TagmentationPCRFirst-strand 
synthesis 

AAAAAA
T T T T T T

Adapter
CCC

AAAAAA
T T T T T TCCC

GGG
CCC
GGG

Enrichment-ready 
fragment

P5 P7

Index 1Index 2

Gap repair 
and PCR 

Fixed and recovered intact 
single-cell RNA (FRISCR)

FRISCR AA(A)n

Fixed single cell RNA

Cell 
suspension

Fix Sort single 
cells

Isolate 
RNA

Lyse cells and 
reverse crosslink

AAAAAA

Quartz-Seq
Whole-transcript ampli�-
cation for single-cells 
(Quartz-Seq) 

AA(A)n AAAAA AAAAA
T T T T T

TTTTT T7   PCR

Add poly(A) primer 
with T7 promoter 
and PCR target

AAAAA
T T T T T

Reverse transcription
and primer digestion

T7   PCR T7   PCR

Poly A addition and 
oligo dT primer with 
PCR target

Generate 
second strand

Add blocking 
primer

Enrich with suppres-
sion PCR

T T T T TPCR

T T T T T T7   PCRAAAAA
T T T T TPCR AAAAA

TTTTT T7   PCRAAAAA

Blocking primer with LNA

cDNA

MARS-Seq
Massively parallel RNA 
single-cell sequencing 
framework (MARS-Seq) 

AA(A)n AAAAA

TTTTT
T7UMI

Add poly(A) primer with 
partial T7 promoter and UMI

Second strand 
synthesis

RNA fragmentation RNA to ssDNA ligationDNaseI Reverse 
transcription

PCR and puri�cation cDNA

AAAAA
T T T T T

T7UMI

partial rd1rev

P5 P7

SUPeR-seq

Single-cell universal poly(A)-indepen-
dent RNA sequencing (SUPeR-seq)

AA(A)n
AAAAA

Add poly(A) primer with T7 
promoter and PCR target

Reverse transcription and 
primer digestion with ExoSAP-IT

PCR ampli�cation Puri�cation DNA

AAAAA
NNNNNT T T T T

NNNNNT15NNNNNT15

NNNNNT15

AAAAA
T T T T T

AAAAA
T T T T T

scRNA-seq
Single-cell mRNA 
sequencing (scRNA-seq)

AA(A)n AAAAA

Add polyT 
primer 

Reverse-transcribePoly(A)-taile
d  mRNA

Reverse transcription and 
primer digestion with ExoSAP-IT

PCR ampli�cation Shear DNA

AAAAA
T T T T T

T T T T T AAAAA
T T T T T

T T T T T AAAAA
T T T T T

T T T T T
AAAAA

Corrected sequence
Identify low abundance 
RNA viruses with circular 
sequencing (CirSeq)

CirSeq
Whole-genome RNA

AA(A)n

Circularize RNA 
with kinase and 
RNA ligase 1

Random 
primers

Circular RNA 
template

Repeat 1Repeat 2

Repeat 3

Repeat 1
Repeat 2
Repeat 3

Mutation

Error

Transcriptome in 
vivo analysis (TIVA)

TIVA Whole-genome RNA
AA(A)n

Capture on Streptavidin 
coated magnetic beads

mRNA from 
single cell

AAAAAAA AAAAAAA

UUUUUUUUUUUUUUUUUUCy3

Cy5 PLCPP

Biotin

PL
S S

CPP Cell-penetrating peptide

Disul�de bondS S
Photocleavable linkerPL

UUUUUUUUUUUUUUUUUUCy3 UUUUUUUUUUUUUUUUUUCy3

CPP S
AAAAAAA AAAAAAA

UUUUUUUUUUUUUUUUUUCy3

Cy5 PL
PL

S

UUUUUUUUUUUUUUUUUUCy3

AAAAAAA AAAAAAA

Cy5 PL PLS AAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAA

Load into 
cells

CPP peptide 
released

Photoactivate Anneal to mRNA

Cell

Gene expression cytometry 
(CytoSeq)

CytoSeq
Barcoded mRNA 
from single cells

AA(A)n

Single cell

Cell 
suspension

Each bead with 
unique oligos

Load cells and beads 
into microwells

Cell lysis, mRNAs
hybridize on bead

Pool all beads from 
microwells

cDNA synthesis 
and ampli�cation

Sequence

Universal
Cell label
Molecular index
Oligo(dT)

Analyze mRNA transcripts 
from individual cells in 
droplets (Drop-seq)

Drop-Seq
Barcoded mRNA 
from single cells

AA(A)n

Single cell

Cell 
suspension

Each bead with 
unique oligos

Load cells and beads 
into droplets

Cell lysis, mRNAs
hybridize on bead

Pool all beads from 
droplets

cDNA synthesis 
and ampli�cation

Sequence

Universal
Cell label
Molecular index
Oligo(dT)

Single cell RNA barcoding 
and sequencing (SCRB-Seq)

SCRB-Seq AA(A)n

Single cell

Cell 
suspension

Cell sorting 
by FACS

Cell lysis Isolate 
RNA

AA(A)n
AA(A)nT T (T)n

AA(A)nTT(T)n

Add adapters and 
reverse-transcribe

cDNAPool PCR

Cell label
Universal primer

Oligo(dT)

Second strand 
RNA synthesis

Hybridize oligo

TCRα mRNA

TCRβ mRNA

Oil emulsion

Identify T-cell Receptor 
(TCR) alpha–beta chain 
pairing in single cells

Reverse 
transcription

Ampli�cation Overlap extension Blocker 
primers

Nested PCR ampli�cation

TCR Chain 
Paring

AA(A)n

AA(A)n

TCRα

TCRβ

TCRα

TCRβ

TCRα TCRβ TCRα TCRβTCRα TCRβ

DNAPCR suppression of 
non-fused molecules

CDR3α CDR3β

CDR3

Whole-genome RNA

Peptide nucleic acid-assisted 
identi�cation of RNA 
binding protein (PAIR)

PAIR
Capture on 
magnetic beads

Visualize protein 
on SDS-PAGE

CPP Cell-penetrating peptide

Disul�de bondS S
Photo-activatible compoundBpa

Binding site 
for RNA-bind-
ing protein

Create peptide 
nucleic acid 
analogs (PNAs)

AA(A)n AA(A)n

PNA
CPP S S

PNA
Bpa

CPP peptide 
released

Bpa
CPP S

PNA
BpaS

AA(A)n AA(A)n
S S Bpa

PhotoactivateLoad into 
cells

AA(A)n

Cell labeling via photobleach-
ing (CLaP)

CLaP
Barcoded mRNA 
from single cells

AA(A)n

Single cell

Con�uent cells 
in culture

Biotin-4-�uo-
rescein (B4F) 

Photobleach and crosslink 
with 473 nm laser

Cy5-streptavidin 
labeling

Tagged cells isolated, 
reverse-transcribed and 
sequenced

Rinse

High-throughput single-cell 
labeling (Hi-SCL)

Hi-SCL
Barcoded mRNA 
from single cells

AA(A)n

Single cell

Cell 
suspension

Each droplet with 
unique oligos

Insert oligos 
in droplets

Load single cells into 
droplets with lysis bu�er

Fuse droplets Pool all droplets cDNA synthesis 
and ampli�cation

Sequence

Universal primer

Oligo(dT) RT bu�er

TCR-LA-MC 
PCR TCR ligation-anchored-mag-

netically captured PCR 
(TCR-LA-MC PCR)

Constant (C) gene 
of the TCR chains

(C) gene cDNA 
synthesis

RNA 
digestion

ssDNA linker 
ligation

PCR 1

C

RNA
C

P5 P7

Index 1Index 2

PCR 2 with 
nested primers 

Add sequencing 
adapters

DNA ready for 
sequencing

High-throughput single-cell 
labeling with indexing 
droplets (inDrop)

inDrop
Barcoded mRNA 
from single cells

AA(A)n

Single cell

Cell 
suspension

Each microsphere 
with unique oligos

Oligos attached 
to hydrogel

Load single cells into 
droplets with lysis bu�er

Combine micro-
spheres and droplets

Pool all 
droplets

UV primer 
release

cDNA synthesis 
and ampli�cation

Sequence

Photocleavable linker

Oligo(dT)
RT bu�er

Cell label

A single nucleus RNA-Seq 
method (Nuc-Seq)

Nuc-Seq AA(A)n

Single cell

Tissue Fixation and 
freeze

Lyse and 
centrifuge

Sort 
nuclei

Nuclei mRNA fragment

AAAAAA

cDNA synthesis TagmentationPCR

AAAAAA
T T T T T TCCC

GGG
Locked nucleic acid (LNA)

CCC
GGG

Enrichment-ready 
fragment

P5 P7

Index 1Index 2

Gap repair 
and PCR 

Single-cell RNA barcoding 
and sequencing 
(SCRB-Seq)

Div-Seq AA(A)n

Single cell

Tissue in vivo labeled 
with 5-ethynyl-2’-de-
oxyuridine (EdU)

Nuclei 
isolation

Click-IT 
tagging

FACS 
sort

mRNA fragment

AAAAAA

cDNA synthesis TagmentationPCR

AAAAAA
T T T T T TCCC

GGG
Locked nucleic acid (LNA)

CCC
GGG

Enrichment-ready 
fragment

P5 P7

Index 1Index 2

Gap repair 
and PCR 

DNA Low-Level Detection
Integrated Techniques

Duplex-Seq α βVery rare mutation

Duplex sequencing detects rare 
mutations by sequencing and 
aligning both strands of the DNA

P5

P7 P5

P7

A mutation occurs 
on both strands

12 random 
base index

12 random 
base index

True variantRandom error

Ligate and PCR Rare variantSequence Create single strand 
consensus sequence from 
every unique molecular tag

Consensus
Create duplex sequences 
based on molecular tags 
and sequencing primers

Add adapters

MALBAC
Genome

Hybridize primers PCR

27-bp common sequence
8 random nucleotides

Partial amplicons

Template

Denature

Denature

Hybridize primers Synthesis

Multiple annealing and looping-based 
ampli�cation cycles (MALBAC)

DNA

Cycles of quasilinear 
ampli�cation

Looped full  
amplicons

Bst DNA 
polymerase

OS-Seq Gene

Target sequence

Adapter sequence

Flow cell

Sequencing Primers

Target sequence Single adapter library

Hybridize Hybridize

SequenceOligonucleotide-selective 
sequencing (OS-Seq) captures 
and sequence gene targets on 
the �ow cell

Create target-speci�c oligos Extend and 
Denature

Extend and 
Denature

Extend and 
Denature

Sequence reads  
1 and 2

Fragment and add single adapters

Genomic DNA

Gene
smMIP

Copy target sequence Exonuclease Corrected 
sequence

Align fragments from every 
unique molecular tag

Sample indexRead1

Read2

True variant

Random error
Single Molecule Molecular 
Inversion Probes (smMIPs) for 
detecting low  frequency targets

PCR ampli�cation

Degenerate 
molecular tag

Targeted STR

Short tandem repeat (STR)MIPSTR
Copy target STR Amplify and sequenceTargeted capture of STR 

loci by smMIPs (MIPSTR)

Degenerate 
molecular tag Strain I

Strain II
Strain I

Strain I
Natural variation between individuals Somatic variation 

within an individual

Nuc-seq
SNES

Cell 1

Cell 2

Cell 3

Cell sorting from 
G2/M distribution

Lyse cell NucleusSingle G2/M nucleus sequencing of 
cells in S phase (nuc-seq). Single 
nucleus exome sequencing (SNES)

Single cell genome

Phi 29 Limited ampli�cation S1 nucleaseSynthesis DNA

Genome DNA and mRNA 
sequencing (DR-Seq)

DR-Seq
AA(A)n

Single cell RNA

DNA

AA(A)n

RNA

DNA

Single 
cell

RT with barcoded primerLyse cell Ad-2 
primer

Split 
samples

Quasilinear 
ampli�cation

Sequence
gDNA ampli�cation

cDNA ampli�cationT T T T T T T T T T
AAAAAAA

PCR and Remove 
adapters

2nd strand 
synthesis

Genome and transcriptome 
sequencing from a single 
cell (G&T-seq)

G&T-seq

Align RNA and 
genome

AA(A)n

Single cell RNA

DNA

AA(A)n

RNA

DNA

Cell 
suspension

Isolate single 
cell

Separate the DNA and the RNALyse cell Sequence

T T T T T T T T T T
AAAAAAA

Streptavidin magnetic bead 
with mRNA primer

T T T T T T T T T T
AAAAAAA On-bead transcriptome 

ampli�cation with Smart-Seq2
Whole-genome ampli�cation 
with MDA

Methylome and transcrip-
tome sequencing from a 
single cell (scM&T-seq)

scM&T-seq

Align RNA and 
methylome

AA(A)n

Single cell RNA

DNA

AA(A)n

RNA

DNA

Cell 
suspension

Isolate single 
cell

Separate the DNA and the RNALyse cell Sequence

T T T T T T T T T T
AAAAAAA

Streptavidin magnetic bead 
with mRNA capture primer
Streptavidin magnetic bead 
with mRNA capture primer

T T T T T T T T T T
AAAAAAA On-bead transcriptome 

ampli�cation with Smart-Seq2
Whole-genome ampli�cation 
with scBS-seq

Very rare mutation
Safe-SeqS

DNA Shear

Mutation

Amplify and solid 
phase capture

SequenceSafe-sequencing system is a unique 
molecular identi�er (UMI) approach 
to detect rare variants (Safe-SeqS)

Adapter ligation Randomly sheared 
ends serve as UMIs 

Align sequences and 
determine actual ratio  

True 
mutant

GenomeMDA
IMS-MDA
MIDAS

Primer hybridization

Nascent replication fork

Phi 29 Phi 29 S1 nuclease Ampli�ed DNA

3’ blocked random hexamer primers

Synthesis SynthesisMultiple displacement ampli�cation (MDA). 
Immunomagnetic separation for targeted 
bacterial enrichment for MDA (IMS-MDA) 
Microwell displacement ampli�cation 
system (MIDAS)

scChIP-seq

Exonuclease digestion Immunoprecipitation DNADNA-protein complex DNA 
extraction

Crosslink proteins and DNA Sample fragmentationSingle cell chromatin immunoprecipitation 
(scChIP-seq)  

Single-cell triple omics  
sequencing (scTrio-seq)

scTrio-seq
AA(A)n

Single cell RNA

DNA

DNA methylation

Cell 
suspension

Isolate 
single 
cell

Lyse and 
centrifuge

Supernatant

Nucleus

AA(A)n
RNA

Add carrier RNA

AA(A)nT T (T)n
cDNA synthesis PCR and sequenceAdd poly A with TDTHybridize oligo

AA(A)n

DNA
Add sequencing adapters PCR and sequence

Align sequencesMethylated 
regions

Methylated 
adapter

End repair 
and ligation

Bisul�te 
conversion

Converted 
fragments

MspI 
digestion

PCR and sequence

Methylated DNA

scAba-seq
DNADetect 5hmC marks in single cells 

with AbaSI nuclease (scAba-seq)
Glucosylated 5-hmC

5hmc residues

T4-βGTHydroxy-methyl-
ated DNA

AbaSI Ligate Pool T7 ampli�cationPrimer

Illumina 5’ adapter
T7 promoter

Adapter with cell-speci�c barcode
Single cell

Droplet-based single-cell 
ChIP-seq (Drop-ChIP)

Drop-ChIP
Single cell

Barcoded sequences 
from single cells

Cell 
suspension

Droplet with 
unique oligos

Load single cells into droplets 
with lysis bu�er and MNase

Fuse droplets Pool all droplets SequenceChromatin immuno-
precipitation

Single cell

scATAC-Seq
(Microfluidics)

   Fragmented and primed DNASingle-cell assay for transposase 
accessible chromatin (scATAC-Seq)

Lyse and introduce 
Tn5 transposase

Pool libraries 
from all cells

Amplify with 
cell-speci�c 
barcodes

Insert in regions of open chromatinCell 
suspension

Micro�uidics device

Isolate 
single cell

scRC-Seq
Genomic DNA Enriched library

Novel retrotrans-
position events

Retrotransposon 
binding site 

Single cell retrotransposon 
capture sequencing (scRC-Seq)

Cell 
suspension

FACS 
isolation

Pick 
nuclei

Whole-genome 
ampli�cation

Create sequencing 
library

Sequence captureNucleus

Single cell
scATAC-Seq
(Cell index)

DNASingle-cell assay for transposase 
accessible chromatin (scATAC-Seq)

Barcode each well 
with Tn5 transposase

Cell suspension Isolate Nuclei Split 
sample

Pool and 
dilute

Split sample PCR-barcode 
every well

Pool for library 
prep

SMDB
Single-molecule droplet 
barcoding (SMDB)

DNA templates Single template 
encapsulation

Template ampli�cation Template fragmentation Barcode every droplet Pool for library 
prep

DNA

Nextera Rapid Capture

Elute

Target

Target
P5 P7

Index 1Index 2 Product ready for 
cluster generation

Denatured and 
pooled fragments 
from Nextera library

Capture on 
magnetic beads 

Hybridize probes 
to targets

Biotinylated 
target probe

TruSeq RNA Access

Elute

Target

Target
P5 P7

Index 1Index 2 Product ready for 
cluster generation

Pool stranded 
RNA-Seq libraries

Biotinylated 
target probe

Hybridize probes to 
targets

Capture on 
streptavidin 
magnetic beads  

Random hexam-
er 

First and 
second strand 
synthesis

TruSeq Targeted RNA Expression
Target

ULSO DLSO

Total RNA

cDNA

Hybridization

P7

Index 1

P5

P5 P7

5’ P

5’ P

Index 2

Target Index 1Index 2 Product ready for 
cluster generation

Add custom 
primers

Denature and 
amplify

Extension-Ligation

This poster was compiled by the Illumina Scienti�c A�airs. Additional information, the latest version of the poster, and a comprehensive list of *seq methods, are available at http://www.illumina.com/libraryprepmethods. Please contact Scienti�c A�airs with any questions, comments, or suggestions.

CH3
O CH3

Display methods on 
mobile device

N

N
N

N

O O

OH

NH

HN

H

H S

Biotin

Preparation of acylated 
RNA for biotin–streptavidin 
puri�cation.  
DIBO, dibenzocyclooxtyne

N

O

N3

O
RNA

N

O

O
RNA

N
N

N

Biotin

N

N
N

O

N3

RNA +

Acylation

DIBO-biotin “click”

5-Ethynyl-2'-deoxyuridine 
(EdU)

NH

N

HO

HO

O

O

O

5-iodouridine (5IU)

N
OH

O

OH OH

NH

O

I
O

4-thiouridine (4SU)

N
HO

O

OH OH

NH

O

S

4-bromo uridine (5BrU)   

N
OH

O

OH OH

NH

O

Br
O

6-Thioguanosine (6SG)

N
OH

O

OH OH

N NH2

NHN

S

  Photoactivatable Nucleosides

Locked nucleic acid (LNA)

N
OH

O

OH O

N NH 2

NHN

O

N

NH2

NO

N

NH2

NO

CH
3

Cytosine 5-Methyl Cytosine

N

NH2

NO

CH
3

5-Methyl Cytosine

N

NO

O

Uracil

Bisul�te conversion

N6-Methyladenosine (m6A)

N
O O

O

O O

OH OH

N

NN

N

CH3H

P

O O

OH

NH

HN

H

H S

Biotin

Biotin-4-�uorescein (B4F) 

O

O

NH

HN

H

H S

O

O

O

HO

HO
H
N

NHO

p-benzoylphenylalanine (Bpa)
O

HO

O

H2N


