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Hydroxymethylated DNA immunopre-
cipitation combined with next genera-
tion DNA sequencing (hMeDIP-seq)

DNA

T-WGBS
DNATagmentation-based 

sequencing (T-WGBS)

Methylated DNA TagmentationTransposome with
methylated adaptor

Displaced oligo

Oligo with
methylated 
adaptor

Displace oligo
Hybridize methylated 
adaptor and gap repair

PCR
conversion

BisChIP-Seq
ChIP-BS-seq

ImmunoprecipitateSonicate DNA

C GTCT

C GTUT

C GTTT

PCR

-
precipitated DNA (BisChIP-seq) and 
ChIP-BS-seq), to correlate protein 

DNA-protein complex with 
methylated histones and 
methylated DNA 

Purify DNA 
and shear

TAmC-Seq
5cmC

Tet-assisted 5-methylcytosine 
sequencing (TAmC-Seq)

5mc residue βGT

Glucosylation Oxidation
GCC CT

5hmC 5mC

GCC CT

g5hmC 5mC
TET

GCC CT

g5hmC 

DNAβGT-catalyzed 
UDP-6-N3 glucosylation

Biotinylation Streptavidin pulldown
and DTT cleavage

N3

GCC CT

g5hmC 
BiotinN3S-S

GCC CT

g5hmC 

DNA

fC-Seal
5fc residue

Blocked 5hmC residue

NaBH4

5hmC residue

A 5-formylcytosine-selective 
chemical labeling (fC-Seal) approach 

βGT-catalyzed 
glucosylation

βGT-catalyzed 
UDP-6-N3 glucosylation

BiotinylationConvert 5fc to 
5hmc 

Streptavidin pulldown
and DTT cleavage

5hmC

CC C

5caC

CC

5fc5mC

CC C CC CC C CC

N3

CC C CC

BiotinN3S-S

CC C CC

oxBS-Seq
(oxBS-Seq) to map 5-methylcytosine 
and 5-hydroxymethylcytosine

DNAKRuO4

5hmc residue Control
C TCT T

TCT TT

5hmC

CC C

5caC

CC

5fc5mC

5fc

5hmC

CC C

5caC

CC

5fc5mC

C C CCC

MAB-seq
sequencing (MAB-seq) to map 5fC/5caC

DNAM.SssI 

5fC/5caC residues Control
C TCT T

C TCC T

5hmC

CC C

5caC

CC

5fc5mC
5hmC

CC C

5caC

CC

5fc5mC

CCC CC

5mC

RRMAB-seq Reduced representation M.SssI 

sequencing (MAB-seq) 

DNAM.SssI Digest 
with MspI

Add methylated 
adapters

5fC/5caC residues Control
C TCT T

C TCC T

5hmC

CC C

5caC

CC

5fc5mC

CCC CC

5hmC

CC C

5caC

CC

5fc5mC

5mC

C TCT T

RedBS-Seq
(redBS-Seq), to map 5-formylcyto-
sine (5fC) in DNA

DNANaBH4

5fc residue Control

CCT TC

5hmC

CC C

5caC

CC

5fc5mC
5hmC

CC C

5caC

CC

5fc5mC

C CC C C

5hmC

C TCT T

fCAB-Seq
sequencing (fCAB-seq) method for 
the base-resolution detection of 5fC 

DNA
O-ethylhydroxylamine (EtONH2)

5fc residue Control
Blocked

CCT TC

5hmC

CC C

5caC

CC

5fc5mC
5hmC

CC C

5caC

CC

5fc5mC

C CC C C

C TT T TTAB-Seq
to map 5-hydroxymethylcytosine

DNA

5hmc residue βGT

Glucosylation Oxidation

TET5hmC

CC C

5caC

CC

5fc5mC 5gmC

CC C CC

5gmC

CC C

5caC

C

5caC

C

5caC

JBP1-seq
DNAJ-binding protein 1 sequencing 

of 5-hydroxy-methylcytosine (5hmC)

TagmentationTransposomes Glucosylated 5-hmC PCRJBP1-magnetic bead 
pull down

5hmc residues

T4-βGTHydroxy-methyl-
ated DNA

Aba-seq
DNAAbaSI coupled with sequencing 

(Aba-seq) to map high-resolution 
hydroxymethylome (5hmC)

Glucosylated 5-hmC Streptavidin magnetic 
bead pull down

5hmc residues

T4-βGTHydroxy-methyl-
ated DNA

AbaSI Biotinylated 
primers

Ligate Fragment

CAB-Seq
Sequence

5caC residue

for 5caC detection

1-ethyl-3-[3-dimethylamino-propyl]-car-
bodiimide hydrochloride (EDC) chemistry

Streptavidin pulldown
and DTT cleavage

Nu S-S

Linker

5hmC

CC C

5caC

CC

5fc5mC o-acylisourea
5hmC

CC C

5caC

CC

5fc5mC BiotinS-S5hmC

CC C
5caC

CC

5fc5mC
CCT T T

C CC TT

Control
5hmC

CC C

5caC

CC

5fc5mC

CCC CC
S5caC

Extract DNA Fractionate Elute with increasing
salt concentration

Methylated 
DNA

Methyl-CpG binding domain-based capture and 
sequencing (MBDCap-seq). Capture of methylated 
DNA using the MBD domain of MeCP2 (Methyl-
Cap-Seq). MBD-isolated Genome Sequencing (MiGS)

DNADNA Capture biotinylated MBD on  
Streptavidin coated magnetic beads

MBD
Streptavidin
Biotin

MBDCap-seq
Methyl-
Cap-seq
MBD-Seq
MiGS

MIRA
Methylated-CpG island 
recovery assay (MIRA)

DNA

5mc CpG island
CGCGC

5mC

GC

5mC

G GC

CGC

GC G GCGC G

MBD2B/MBD3L1 
protein complex

Isolate on glutathione-coated 
beads

Fractionate

CGC
GCGC G

CGC

Methyl-Seq
MRE-Seq Methyl-seq and MRE-Seq use  

methyl-sensitive enzymes to 
identify methylation patterns

Methylated sites 
in the genome

MspI

HpaII

GGC C
GGC C

GGC C
GGC C

GGC C
GGC C

GGC C
GGC C

Sequence Align sequences and 
determine undigested sites 

Split sample
methylation site

Restriction 
enzyme digest

BSAS
DNA

sequencing (BSAS)
Methylated DNA TagmentationTransposome with 

adaptor
Amplicons

conversion
-

verted DNA

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 capture primer
Streptavidin magnetic bead 
with mRNA capture primer

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

with MDA
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Uridine diphosphate 
glucose (UDP-Glu)
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Bubble-Seq

Libraries of restriction fragments 
that contain replication initiation 
sites (bubbles) in vivo

Bubble-containing 
fragment

Restriction 
digest

Run gelCast fragments in 
trapping gel

Recover bubble-con-
taining plug

DNA extraction Add sequencing 
primers

DNA 


