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Cell 2
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TT(T)n

Unique index

5’ adaptor

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’ adaptor

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�cation and Sequenc-
ing (CEL-Seq)

PCR

Hi-C
3-C

LigationCrosslink proteins and DNA Sample fragmentation PCR amplify ligated junctions DNA3-C: Chromatin Conformation Capture

DNA-Protein Interactions

Key Yellow highlights indicate the target of the protocol

ATAC-Seq

   Fragmented and primed DNAAssay for Transposase Accessible 
Chromatin

Tn5 TransposomeOpen DNA DNA puri�cation
Ampli�cation

Insert in regions of open chromatin

DNase-Seq
DNaseI-Seq Active chromatin Isolate trimmed complexesDNase I digestion DNA extraction DNADNase I hypersensitive sites sequencing 

(DNase-Seq)

MAINE-Seq
MNase-Seq Open chromatin Isolate trimmed complexesMNase digestion DNA extraction DNAMNase-assisted isolation of nucleosomes 

(MAINE-Seq) Also Micrococcal nuclease 
sequencing (MNase-Seq)

ChIP-Seq
ChIP-exo

ChIP-Seq: Chromatin Immune Precipitation Exonuclease digestion Immunoprecipitate DNADNA-protein complex DNA 
extraction

Crosslink proteins and 
DNA

Sample 
fragmentation

Chia-PET

Sample fragmentation Immunoprecipitate Ligation Restriction enzyme digestion DNAChIA-PET: Chromatin Interaction 
Analysis by Paired-End Tag Sequencing

Histone 
methylation

DNA-protein complex Exonuclease digestion Immunoprecipitate DNAHistone methylation ChIP-Seq DNA 
extraction

Crosslink proteins 
and DNA

Sample 
fragmentation

PBAT
Post-Bisul�te Adaptor
Tagging (PBAT)

Methylated DNA Capture �rst strand on  
Streptavidin coated 
magnetic beads

Second random 
priming

Streptavidin
Biotin
Adaptor Random primer 1

Bisul�te 
conversion

First random 
priming

Adaptor
Random primer 2

Generate second strand DNA with adaptorsElution

Digital RNA cDNA
cDNA1

cDNA2

cDNA1

cDNA2

Amplify SequenceUnique molecular barcodes are 
added after cDNA synthesis

Adapters with 
unique barcodes 

Align sequences and 
determine actual ratio 
based on barcodes  

Some fragments 
amplify preferentially

True RNA 
abundance

cDNA1

cDNA2

Locked nucleic acid (LNA)

N
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O

OH O

N NH 2

NHN

O

mRNA
Smart-seq AAAAAAA

mRNA fragment

AAAAAAA

Second strand synthesis

AAAAAAA
T T T T T T T

DNA
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Adaptor

Adaptor

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

PCR ampli�cation PurifyFirst strand synthesis with Moloney murine 
leukemia virus 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
Adaptor

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

PCRFirst strand synthesis with 
Moloney murine leukemia 
virus reverse transcriptase

CCCCCC GGG
Tem-
plate-switc
hing 

Locked nucleic acid (LNA)

CCC
GGG

Enrichment-ready fragment

P5 P7

Index 1Index 2

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

DNAShear DNAMethylated DNA Bisul�te conversionBisul�te conversion of genomic DNA 
(bs-Seq) or bisul�te sequencing (WGBS)

C GTCT

C GTUT

Bisul�te

C GTTT

PCR

      EpiGnomeTM 
Methyl-Seq

DNAMethylated DNA Bisul�te conversionBisulfite conversion as a 
first step 

C GTCT

C GTUT

Bisul�te

C GTTT

PCR

Converted single-stranded 
fragments

Random priming
DNA synthesis

3’ tagging PCR
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Double-stranded DNA
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End repair
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TruSeq Nano
Double-stranded DNA
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Adaptor ligation

Denature and amplify

Add Adaptors
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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 primersIndex 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 adaptors

Add primer

Reverse transcription

Denature and amplify

5’ Adapter 3’ Adapter

P7

Index 1

P5

P5 P7
Index

Product ready for 
cluster generation

5’ 3’ RNA
Add random primer

cDNA
Create cDNA

Create second 
strand cDNA

dUTP + dCTP + dATP + dGTP

dT TP + dCTP + dATP + dGTP

TruSeq RNA Stranded

End repair
Phosphorylate
A-overhang

Adaptor ligation

Denature and amplify
P5 P7

P5 P7
Index 1Index 2
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Sense strand
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Index 1
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Index 2
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P7

Sense strand
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Sense strand Block polymerase

Product ready for 
cluster generation

Nextera Rapid Capture

Elute

Biotinylated target probe

Target
Denatured and pooled 
fragments from 
Nextera library

Hybridize probes to targets

Target
P5 P7

Index 1Index 2

Capture on    
magnetic beads 

Product ready for 
cluster generation

TruSeq RNA Access

Elute

Biotinylated target probe

Target

Hybridize probes to targets

Target
P5 P7

Index 1Index 2

Capture on streptavidin    
magnetic beads 

Product ready for 
cluster generation

Nextera Library Preparation

Transposase

DNA

~300bp

Tagmentation

PCR ampli�cation

P5 P7
Index 1Index 2

P5

Index 2

Index 1

P7

Product ready for 
cluster generation

Nextera Mate Pair

Adaptor ligation

Isolate biotinylated
fragment

Denature and amplify

P5 P7

Transposase

DNA
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R

R

R

R
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Fragment

R
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Product ready for 
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5-C

LigationCrosslink proteins and DNA Sample fragmentation LMA: Ligation-mediated ampli�cation DNA

T7 T3    

5-C: Chromatin Conformation 
Capture Carbon Copy

4-C 

LigationCrosslink proteins and DNA Sample fragmentation DNARestriction digest Self-circularization 
and Reverse PCR  

4-C: Chromatin Conformation Capture 
Circular

FAIRE-Seq
DNAOpen DNA FAIRE-Seq: Formaldehyde-Assisted 

Isolation of Regulatory Elements
Crosslink protein and DNA 
with formalin 

Sonicate Phenol extract and purify DNA 
from the aquous phase

iCLIP 
RNA-protein complex cDNAImmunoprecipitate 

cross-linked RNA-protein 
complex

Cross-linked peptides 
remain after proteinase K 
digestion

Proteinase K

cDNA truncates
at binding site

cleavable 
adapter

Circularize Linearize and PCRIndividual nucleotide 
resolution CLIP (iCLIP)
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Adapter hybrid-
izes to flowcell

Reverse 
strand 
syntesis
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strand

Forward 
strand
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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
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Capped mRNA cDNA

SMORE-Seq
Simultaneous mapping of RNA 
ends by sequencing (SMORE-seq)

5’ P AA(A)n

Tobacco acid 
pyrophosphatase 
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5’ P AA(A)n

5’ P

Ligate 
5’ adapter

Ligate 
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AA(A)n

Fragmentation reverse  
transcription

Reverse  
transcription

PCR and purify

1-methyl-7-nitroisatoic 
anhydride  (1M7) 

DNAUse dimethyl sulphate 
methylation of unprotected 
adenines and cytosines 
(Structure-Seq)

Use DMS to methylate the 
RNA base-pairing faces of A 
and C in loops

In vivo 
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Structure 
in vivo

Struc-
ture-Seq

A C

A C A C

A C A C

Random 
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Reverse 
transcription
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PCR

S OOCH

O

O

3 CH3

Dimethyl sulfate (DMS)

A-tail

Ig-seq
CDR3 junction region V D J Constant

DNADNA sequencing of immunoglob-
ulin genes (Ig-seq) for antibody 
repertoire determination

Extracted RNA Reverse transcription
8N UID
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Second strand synthesis PCR Purify

TCRα mRNA

TCRβ mRNA

Oil emulsion

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

Reverse 
transcription

Ampli�cation Overlap extension Blocker 
primers

PCR supression of 
non-fused molecules

Nested PCR ampli�cation

TCR Chain 
Paring
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TCRβ

TCRα TCRβ TCRα TCRβTCRα TCRβ
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Corrected sequence
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RNA viruses with circular 
sequencing (CirSeq)

CirSeq
Whole-genome RNA

AA(A)n
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RNA
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primers
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Repeat 1
Repeat 2
Repeat 3
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Error
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Degraded RNA Fragmen-
tation
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Poly(A) RNA 
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transcription
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Ligate adapters 
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Ligate 5’ RNA 
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transcription
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SPARE

Specific parallel amplification 
of 5’ RNA Ends (SPARE) to 
identify microRNA processing 
intermediates

or

Base to loop 
processing

Loop to base 
processing

Processing 
intermediates

Processing 
intermediates
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transcription

Precursor-spe-
ci�c primer
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P5

P5

P7

P7
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Pool stranded 
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3’ OH

3’ OH

3’ OH

3’ OH

5’ OH 3’ OH

3’ OH

3’ OH
5’ P

5’ P

5’ P

5’ P
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RAD
Paired-end
RAD-Seq

Genome Restriction sites

Restriction-site associated DNA 
(RAD) marker generation

Restriction 
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ShearAdd barcoded adapters Add P2 
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and 
sequence

NOME-Seq
Open DNA Nucleosome Occupancy Methylome- 

Sequencing (NOMe-Seq), a single-mole-
cule, nucleosome positioning assay

Bisul�te 
conversion 
BS-Seq
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