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ABSTRACT 

N6-methyladenosine (m6A), the most prevalent mRNA modification in eukaryotic cells, is known to play regulatory roles 
in a wide array of biological processes, including aging and cellular senescence. To investigate such roles, the m6A 
modification can be identified across the entire transcriptome by immunoprecipitation of methylated RNA with an anti-m6A 
antibody, followed by high-throughput sequencing (meRIP-seq or m6A-seq). Presented here is a protocol for employing 
meRIP-seq to profile the RNA m6A landscape in senescent human cells. We described, in detail, sample preparation, 
mRNA isolation, immunoprecipitation, library preparation, sequencing, bioinformatic analysis and validation. We also 
provided tips and considerations for the optimization and interpretation of the results. Our protocol serves as a method-
ological resource for investigating transcriptomic m6A alterations in cellular senescence as well as a valuable paradigm 
for the validation of genes of interest. 
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INTRODUCTION 

Cellular senescence represents an intricate biological process 
characterized by irreversible growth arrest and changes in gene 
expression patterns [1-4]. Senescence is also as a hallmark of 
organismal aging and a risk factor for a variety of age-related 
diseases [2,5-8]. Recent studies have demonstrated that epi-tran-
scriptomic modifications, including N6-methyladenosine (m6A), 
are involved in the regulation of cellular senescence [9,10]. As 
the most common mRNA modification in eukaryotic cells, m6A 
impacts splicing, stability, and translation of RNA, playing a 
key role in the fine-tuning of gene expression associated with 
senescence regulation [11-15]. For example, m6A modifications 

reportedly affected the stability and translation of key downstream 
mRNAs, thereby accelerating or impeding the progression of 
cellular senescence [14-16]. Accordingly, deciphering the role and 
mechanism of m6A in cellular senescence can help identify novel 
biomarkers for aging and potential targets for the management 
of aging-associated disorders.

Methylated RNA immunoprecipitation plus ensuing 
high-throughput sequencing (meRIP-seq or m6A-seq) has been 
commonly used for the identification of m6A modifications in 
RNA [17-20]. With this technique, m6A-containing RNAs are 
immunoprecipitated by using an anti-m6A antibody and then 
subjected to high-throughput sequencing. This approach allows 
for the transcriptome-wide identification of m6A sites, providing 
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invaluable insights into the role of m6A in cellular processes. 
Several studies have applied meRIP-seq to investigate the changes 
of m6A in cellular senescence. For instance, two representative 
studies found that m6A modifications were decreased in senes-
cent cells compared to non-senescent cells and identified novel 
m6A-regulated genes implicated in senescence [14,21]. Despite 
its broad application, several considerations should be taken 
when using meRIP-seq to study m6A modifications in cellular 
senescence. One crucial factor is sample preparation, since ac-
quiring high-quality RNA is crucial to the success of the meRIP-
seq. Antibody selection is another important consideration, as 
specificity can affect the accuracy of the immunoprecipitation 
step. In addition, sequencing depth can influence the sensitivity 
of the results. 

In this study, we worked out a workflow for using meRIP-seq 
to study RNA m6A modifications in control (non-senescent) and 
senescent human cells, which included operational steps for sam-
ple preparation, mRNA isolation, immunoprecipitation, library 
preparation, sequencing, bioinformatic analysis and target gene 
validation via reverse-transcription quantitative PCR (RT-qPCR). 
We also provided tips and considerations in the optimization of the 
protocol and interpretation of the results. Overall, this workflow 
provided a detailed procedure for investigating transcriptomic 
m6A alterations and identifying downstream targets of interest 
in cellular senescence.

MeRIP-Seq & MeRIP-QPCR Protocols       

MATERIALS

Chemicals/reagents/others
	9 TRIzol™ Reagent (Cat. #15596026, Invitrogen, Thermo 

Fisher Scientific, Shanghai, China)
	9 Chloroform (Cat. #C2432, Sigma, Shanghai, China)
	9 RNase-free EP tube (Cat. #MCT-150-C, Axygen, Shang-

hai, China)
	9 Isopropanol (Cat. #AC184130010, Invitrogen, Thermo 

Fisher Scientific)
	9 Ethanol (Cat. #18-606-046, Invitrogen, Thermo Fisher 

Scientific)
	9 Qubit™ RNA HS Assay (Cat. #Q32852, Invitrogen, 

Thermo Fisher Scientific)
	9 Qubit™ RNA XR Assay (Cat. #Q33223, Invitrogen, 

Thermo Fisher Scientific)
	9 Qubit™ RNA IQ Assay Kits (Cat. #Q33221, Invitrogen, 

Thermo Fisher Scientific)
	9 Anti-m6A antibody (Cat. #202003, Synaptic Systems, 

Goettingen, Germany)
	9 Dynabeads™ Protein A (Cat. #10001D, Invitrogen, 

Thermo Fisher Scientific)

	9 Nuclease-free water (Cat. #AM9937, Invitrogen, Thermo 
Fisher Scientific)

	9 Dynabeads™ mRNA Purification Kit (Cat. #61006, 
Invitrogen, Thermo Fisher Scientific)

	9 DNase I (Cat. #M0303, NEB, Beijing, China)
	9 RNA Fragmentation Reagents (Cat. #AM8740, Invit-

rogen, Thermo Fisher Scientific)
	9 N6-methyladenosine (Cat. #1867-73-8, Berry & Asso-

ciates, Bishop Circle East Dexter, MI)
	9 RNasin® Ribonuclease Inhibitor (Cat. #N2515, Promega, 

Beijing, China)
	9 Acid Phenol: Chloroform (pH 4.3-4.7) (Cat. #AM9720, 

Invitrogen, Thermo Fisher Scientific)
	9 Glycogen (20 mg/mL) (Cat. #R0551, Invitrogen, Thermo 

Fisher Scientific)
	9 3 M Sodium Acetate, pH 5.5 (Cat. #AM9740, Invitrogen, 

Thermo Fisher Scientific)
	9 1 M Tris-HCl (pH 7.4) (Cat. #AM9850, Invitrogen, 

Thermo Fisher Scientific)
	9 5 M NaCl (Cat. #AM9759, Invitrogen, Thermo Fisher 

Scientific)
	9 10% NP-40 (Cat. #85124, Invitrogen, Thermo Fisher 

Scientific): 10% (w/v) solution in water.
	9 DEPC-treated water (Cat. #B501005-0500, Sangon, 

Shanghai, China)
	9 PBS (Cat. #10010023, Invitrogen, Thermo Fisher Sci-

entific)
	9 Stranded RNA-Seq Library Preparation Kit (Cat. 

#KK8401, KAPA Biosystems, Roche, Wilmington, MA)
	9 GoScript™ Reverse Transcription System (Cat. #A5001, 

Promega)
	9 THUNDERBIRDTM SYBR® qPCR mix (Cat. #QPS-

201, TOYOBO, Osaka, Japan)
	9 IP buffer:

Materials Volume

Tris-HCl (1 M, pH 7.4) 1 mL

NaCl (5 M) 3 mL

NP-40% (10%) 1 mL

DEPC-treated water 95 mL

Total 100 mL 

	9 Low-salt IP buffer:

Materials Volume

Tris-HCl (1 M, pH 7.4) 1 mL

NaCl (5 M) 1 mL

NP-40% (10%) 1 mL
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DEPC-treated water 97 mL

Total 100 mL

	9 High-salt IP buffer:

Materials Volume

Tris-HCl (1 M, pH 7.4) 1 mL

NaCl (5 M) 10 mL

NP-40% (10%) 1 mL

DEPC-treated water 88 mL

Total 100 mL

Equipment

	9 Centrifuge (Cat. #MicroCL 21R, Invitrogen, Thermo 
Fisher Scientific)

	9 Block heaters (Cat. #88870006, Invitrogen, Thermo 
Fisher Scientific)

	9 General rotator (Cat. #88882016, Invitrogen, Thermo 
Fisher Scientific)

	9 Qubit 4 Fluorometer (Cat. #Q33226, Invitrogen, Thermo 
Fisher Scientific)

	9 T100 Thermal Cycler (Cat. #1861096, Bio-Rad, Bei-
jing, China)

	9 QuantStudio™ 5 Real-Time PCR System (Cat. #A28140, 
Applied Biosystems, Thermo Fisher Scientific)

Software packages
	9 MACS2 (Version 2.2.2)
	9 BEDTools (Version 2.25.0)
	9 HOMER (Version 4.11)
	9 IGV (Version 2.3.34)

PROCEDURES AND RESULTS

A schematic representation for the workflow of meRIP-seq experiment in young and senescent 
cells is shown in Fig. 1. The steps are detailed as follows:
1.	 Sample collection and total RNA extraction (Timing 3 hours)

1.1.	 When the cells are virtually confluent, remove the culture medium, wash the cells 
with 2‒5 mL PBS, and aspirate the PBS.

TIPS: A senescence phenotype test, e.g., senescence-associated beta-galactosidase (SA-β-gal) 
staining, needs to be performed on the cells before collection.

1.2.	 Directly add 1 mL TRIzol™ Reagent to the culture dish (10 cm) to lyse 1 × 105-107 
cells and lyse the cells by pipetting the TRIzol™ reagent up and down several times. 

1.3.	 Transfer the lysate to RNase-free EP tubes and incubate the tubes at room temperature 
(RT) for 5 minutes.

1.4.	 Add 0.2 mL chloroform to the lysate, vortex the mixture for 15 seconds and incubate 
the mixture at RT for 5 minutes.

1.5.	 Centrifuge the lysate for 15 minutes at 12,000 ×g at 4°C.

1.6.	 Transfer the RNA-containing aqueous phase to a new RNase-free EP tube.

1.7.	 Add an equal volume of pre-cooled isopropanol and incubate the mixture for 10 
minutes on ice.

1.8.	 Centrifuge the sample for 10 minutes at 12,000 ×g at 4°C.
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1.9.	 Discard the supernatant and wash total RNA once with 1 mL 70% ethanol.

1.10.	Centrifuge the tube at 14,800 rpm and 4℃ for 15 minutes. Discard the supernatant.

1.11.	Allow the RNA to air dry for 10‒15 minutes. Dissolve the total RNA in 100‒200 
μL nuclease-free water. Measure the total RNA concentration and quality on a 
Qubit 4 Fluorometer by using Qubit™ RNA XR Assay and Qubit™ RNA IQ 
Assay Kits.

NOTE: Isolated total RNA can be stored at -80 °C for up to 6 months until further use.

Figure 1. Workflow for meRIP-seq and validation in young and senescent cells. A schematic diagram showing the meRIP-seq 
procedures, including sample preparation, total RNA extraction and mRNA isolation, immunoprecipitation, sequencing and bioinformatic 
analysis, and meRIP-RT-qPCR validation for genes of interest during cellular senescence.
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2.	 mRNA isolation (Timing 3 hours) 

2.1.	 Add nuclease-free water to total RNA to adjust volume of 75 μg total RNA to 100 
μL. Incubate the total RNA for 2 minutes at 65°C to disrupt secondary structures, 
then place the RNA on ice.

2.2.	 Transfer 200 μL (1 mg) of well-resuspended Dynabeads to a new 1.5 mL EP tube. 
Place the tube on the magnet and make sure all beads migrate to the magnet-touching 
wall of the tube. 

2.3.	 Discard the supernatant and remove the tube from the magnet. Then add 100 μL Bind-
ing Buffer to the beads, place the tube back on the magnet to let all beads migrate to 
the magnet-touching wall of the tube, and then remove the supernatant.

2.4.	 Mix the Dynabeads with 100 μL Binding Buffer and 100 μL total RNA thoroughly, 
and rotate the mixture on a general rotator for 10 minutes at RT.

2.5.	 Place the tube on the magnet, let all beads migrate to the magnet-touching wall of 
the tube and then discard the supernatant.

2.6.	 Remove the tube from the magnet and add 200 μL Washing Buffer B to the mR-
NA-beads complex. Pipette the mixture up and down several times. Then place the 
tube on the magnet, allow all beads to migrate to the magnet-touching wall of the 
tube and then discard the supernatant. Repeat this step once more.

2.7.	 Add 20‒50 μL nuclease-free water to elute mRNA from the Dynabeads. Heat the 
samples at 70°C for 2 minutes. Then, place the tube on the magnet. Next, elute the 
mRNA and transfer it to a new RNase-free tube. Measure the mRNA concentration 
on the Qubit 4 Fluorometer with Qubit™ RNA HS Assay Kits.

3.	 DNase I digestion (Timing 1.5 hours)

3.1.	 Mix 5 μL 10× DNase I buffer and 2 μL DNase I with the purified mRNA to have a 
final volume at 50 μL. Then incubate the sample at 37℃ for 10 minutes to digest 
any remaining cellular DNA.

3.2.	 Add 2 μL glycogen, 5 μL 3 M NaOAc (pH 5.5), and 190 μL 100% ethanol to the 
mRNA-DNase I mixture to precipitate the mRNA. Incubate the sample for 1‒2 hours 
or overnight at -80℃.
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3.3.	 Precipitate the mRNA from the last step by centrifuging at 14,800 rpm and 4℃ for 
40‒50 minutes. Wash the mRNA once with 1 mL 70% ethanol. Centrifuge the tube 
at 14,800 rpm and 4℃ for 15 minutes. Discard the supernatant.

TIPS: It is desirable to centrifuge again after discarding the 100% ethanol to remove the re-
maining ethanol and dry the mRNA completely, since ethanol carryover into the eluate may 
interfere with some downstream procedures.

3.4.	 Dry the mRNA at RT for 10 minutes. Resolve the mRNA with 20 μL nuclease-free 
water. Measure the mRNA concentration on the Qubit 4 Fluorometer by using Qu-
bit™ RNA HS Assay Kits.

3.5.	 Separate 100‒200 ng mRNA as input for RNA-seq.

4.	 RNA fragmentation and purification (Timing 1.5 hours)

4.1.	 Add 1 μL of RNA Fragmentation Reagent into each 10 μL mRNA in PCR tube, and 
incubate the sample for 50 seconds at 90°C to obtain 100‒200 nt fragments (no more 
than 2 μg/tube). 

4.2.	 Pool all the mRNA together. Add 2 μL glycogen, 5 μL 3 M NaOAc (pH 5.5), and 190 
μL 100% ethanol to the fragmented mRNA. Incubate the mixture at -80°C for 1‒2 
hours or overnight.

4.3.	 Precipitate the fragmented mRNA from the last step by centrifuging at 14,800 rpm 
and 4℃ for 40‒50 minutes. Wash it once with 1 mL 70% ethanol. Centrifuge the 
sample at 14,800 rpm and 4℃ for 15 minutes. Discard the supernatant.

4.4.	 Dry the mRNA at RT for 10 minutes. Resolve the mRNA with 20 μL nuclease-free 
water. Measure the concentration of the mRNA on the Qubit 4 Fluorometer by using 
the Qubit™ RNA HS Assay Kits.

TIPS: It is desirable to centrifuge the resultant sample again after discarding the 100% ethanol 
to remove the rest ethanol and dry the mRNA completely, since ethanol carryover into the eluate 
may interfere with some downstream procedures.

NOTE: Fragmented RNA can be stored at -80 °C for up to 6 months until further use.

5.	 m6A-tagged RNA pull down (immunoprecipitation), library construction and high-through-
put sequencing (Timing 5 hours) 

5.1.	 Transfer 20 μL beads (for each 2 μg mRNA and 5 μg anti-m6A antibody) to a new 
RNase-free tube.
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5.2.	 Wash the beads three times in 1 mL 1× IP buffer for 3‒5 minutes with gentle rotation 
at RT. Place the tube on the magnet until all beads have migrated to the magnet-touch-
ing wall of the tube, and discard the supernatant.

5.3.	 Resuspend the beads in 500 μL 1× IP buffer containing 2 μL RNasin and 5 μg anti-m6A 
antibody and incubate the sample for 1 hour with gentle rotation at RT. 

5.4.	 Wash the antibody-bead mixture three times with 1 mL 1× IP buffer for 3‒5 minutes 
with gentle rotation.

5.5.	 Incubate the fragmented mRNA for 2 minutes at 70°C to disrupt secondary structures, 
and then place it on ice.

5.6.	 Add 2 μg fragmented RNA to the antibody-beads mixture, and incubate the mixture 
for 4 hours with gentle rotation at 4ºC. 

5.7.	 Wash the mRNA-antibody-bead mixture three times with 1 mL 1× IP buffer for 2 
minutes with gentle rotation at RT.

5.8.	 Repeat last step with 1 mL low-salt buffer for 2 minutes with gentle rotation at RT.

5.9.	 Repeat last step with 1 mL 1× IP buffer for 2 minutes with gentle rotation at RT.

5.10.	Repeat last step with 1 mL high-salt buffer for 2 minutes with gentle rotation at RT.

5.11.	Repeat last step with 1 mL 1× IP buffer for 2 minutes with gentle rotation at RT.

5.12.	Competitively elute the mRNA with m6A modification by adding 300 μL 0.5 mg/mL 
N6-methyladenosine and 3 μL RNasin in IP buffer and incubating the resultant sample 
with gentle rotation at RT for 1 hour.

5.13.	Repeat last step once more.

5.14.	Pool the eluates together, and add equal volume of Acid Phenol: Chloroform. Vortex 
the sample thoroughly, then incubate them on ice for 5 minutes. 

5.15.	Precipitate the eluted mRNA from the last step by centrifugation at 14,800 rpm and 
4℃ for 15 minutes and transfer the supernatant to two new 1.5 mL EP tubes.

5.16.	Add 2 μL glycogen, 30 μL 3 M NaOAc, and 3 volumes of 100% ethanol to precipitate 
the eluted mRNA by incubation at -80°C overnight.

5.17.	Precipitate the mRNA from the last step by centrifugation at 14,800 rpm and 4℃ for 
40‒50 minutes. Wash the mRNA once with 1 mL 70% ethanol. Centrifuge the tube 
at 14,800 rpm and 4℃ for 1 minute. Discard the supernatant.
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5.18.	Dry the mRNA at RT for 10 minutes. Dissolve the mRNA in 10 μL nuclease-free 
water. At this point, the samples can be used for subsequent library construction or 
RT-qPCR.

5.19.	Use KAPA Stranded RNA-Seq Library Preparation Kits for library construction ac-
cording to the manufacturer’s instructions.

5.20.	Subject libraries to cluster generation and next-generation sequencing on an Illumina 
HiSeq X Ten platform.

TIPS: In order to lower the risk of missing peaks as a result of suboptimal coverage, it is es-
sential that the average gene coverage be within the range of 10–50×.

NOTE: The eluted RNA can be stored at -80 °C for up to 6 months until further use.

6.	 Bioinformatic analysis for meRIP-seq [14,15]

6.1.	 Use the MACS2 (Version 2.2.2) for m6A peak calling with the default options except 
for ‘–nomodel, –keepdup all’. A P-value cutoff of 1×10−5 is used for the high-con-
fidence peaks.

6.2.	 Intersect each peak from Step 6.1 with the UCSC gene annotation bed file by using 
BEDTools ‘IntersectBed’ (Version 2.25.0) for peak annotation.

6.3.	 Use HOMER (Version 4.11) for motif enrichment analysis by setting a motif length 
of 6 nucleotides.

6.4.	 Generate the strand-specific bigwig files from RNA-seq (input) and meRIP-seq (IP) 
by BedTools (Version 2.25.0) and visualized by IGV (Version 2.3.34) (Fig. 2A).

7.	 MeRIP-qPCR validation

7.1.	 Primer design
Design primers targeting genes of interest in the transcript region where the m6A peaks are 

located based on the meRIP-seq results. Taking human MIS12 as an example [14], the binding 
sites for primers used for RT-qPCR validation are shown in Fig. 2A. Sequence information of 
primers targeting human MIS12 is listed below:

Human-MIS12-Fwd: 5'-TGTTGGCAGAGATCATGGGAC-3'
Human-MIS12-Rev: 5'-TGACAGGCTCCTCCTTTTGAC-3'

7.2.	 MeRIP
See details for mRNA isolation, DNase I digestion, RNA fragmentation and purification and 

immunoprecipitation in PROCEDURES AND RESULTS above. Equalize the final volume of 
input and IP RNA of control and senescent cells to 10 μL in nuclease-free water. The resulting 
input and IP RNA samples are used for subsequent RT-qPCR experiment.
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7.3.	 RT-qPCR

7.3.1.	Reverse transcription
Subject equal amounts of RNA from each sample to reverse transcription using a Go-

Script Reverse Transcription System by following the manufacturer's instructions. The 
procedure is described in detail as follows:
7.3.2.	Prepare the following materials required for the first-step reaction and mix 

them thoroughly.
Components for the first-step reaction of reverse transcription:

Materials Volume

RNA 5 μL

Random Primers 1 μL

Oligo (dT)15 Primers 1 μL

Nuclease-free water 3 μL

7.3.3.	Briefly centrifuge the aforementioned mixture and start the first-step reaction 
of reverse transcription under the following conditions.

Conditions for the first-step reaction of reverse transcription:

Steps Temperature Time

I 70°C 5 min

II 4°C ∞

7.3.4.	Prepare the following components required for the second-step reaction and 
add them into the above-mentioned reaction mixture.

Components for the second-step reaction of reverse transcription:

Materials Volume

Nuclease-free water 1.6 μL

5×Reaction Buffer 4 μL

25 mM MgCl2 2 μL

PCR Nucleotide Mix 1 μL

Reverse Transcriptase 1 μL

Ribonuclease Inhibitor 0.4 μL

7.3.5.	Thoroughly mix and briefly centrifuge the above mixture and start the sec-
ond-step reaction of reverse transcription by using the following conditions.
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Conditions for the second-step reaction of reverse transcription:

Steps Temperature Time

I 25°C 5 min

II 42°C 60 min

III 70°C 15 min

IV 4°C ∞

7.3.6.	Prepare qPCR samples as indicated below and mix them thoroughly.
qPCR mix:

Materials Volume

Nuclease-free water 2 μL

cDNA 0.1 μL

SYBR® qPCR Mix 2.5 μL

Forward primer (10 μM) 0.2 μL

Reverse primer (10 μM) 0.2 μL

7.3.7.	Briefly centrifuge the above mixture and run qPCR using the following conditions.
qPCR conditions:

Steps Temperature Time

I 95°C 3 min

II 95°C 10 s

III 70°C 30 s

Signal acquisition for melt curve (65°C - 95°C)

7.4.	 Calculate the fold enrichment of m6A (IP/input) on MIS12 mRNA in control and 
senescent cells according to the following procedures.

7.4.1.	Calculate the average Ct for input RNA.

7.4.2.	Subtract Ct of input RNA and log2(input dilution factor) from the Ct values 
obtained from the corresponding IP samples to calculate the normalized ΔCt.

7.4.3.	Subtract the normalized ΔCt of control sample from the normalized ΔCt of both 
samples to calculate the ΔΔCt.

7.4.4.	Determine the fold enrichment as 2^ (-ΔΔCt), thus normalizing the relative 
average fold enrichment of control sample to “1”. 

TIPS: To obtain the results with higher reliability, apply multiple non-specific IgG control an-

42 cycles
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tibodies and control primer pairs targeting m6A-negative sites. On one hand, include samples 
incubated with equal amount of IgG control antibodies when performing the immunoprecipi-
tation step with m6A-specific antibody. On the other hand, include negative primers targeting 
the transcript segments without m6A modification when performing the qPCR step. Moreover, 
it is recommended that at least three independent experiments be done for each assay.

The RT-qPCR results are listed in Fig. 2B, which shows a decrease in m6A enrichment on 
MIS12 mRNA of senescent cells compared to control cells.

Figure 2. m6A modification on MIS12 mRNA in young and senescent cells. A. IGV views showed the m6A signals on MIS12 transcript 
in young and senescent cells. Peaks are represented as subtracted read densities (IP minus input). Black arrows indicate the forward 
and reverse primers. B. MeRIP-RT-qPCR was conducted to examine the m6A enrichment on MIS12 mRNA in young and senescent 
cells. Statistical analysis was performed by using GraphPad Prism (Student’s t-test).

Data are presented as the mean ± SEM. n = 6. ***, P < 0.001. These data are from a previ-
ously published study [14].

TROUBLESHOOTING Potential issues and suggestions:

Item Description Causes Suggestions

I Low m6A-enriched RNA is eluted after 
m6A IP and N6-methyladenosine elution

Low RNA input or signifi-
cant loss during washing

Increase the RNA starting amount or 
reduce the times of washing

II High background noise in the meRIP-seq 
data

Low m6A signal-to-back-
ground ratio

Use freshly prepared IP buffer, low/high 
salt buffer and the elution buffer

DISCUSSION

Epigenetic alterations and cellular senescence are believed to 
be critical hallmarks of aging, and these two processes can be 
targeted therapeutically to manage aging-associated disorders 
[2,4,10,22-26]. However, our understanding of the epitranscrip-
tomic regulation of cellular senescence is still limited. Although 
more advanced m6A sequencing strategies with single-base 
resolutions have emerged [27,28], meRIP-seq remains a popular 

and straightforward approach for the analysis of m6A alterations 
across the entire transcriptome in aging and cellular senescence 
[14,21,29]. Here, we detailed a protocol for performing meRIP-
seq and RT-qPCR validation in young (control) and senescent 
(treated) cells. We also included critical tips for key steps. Taking 
MIS12 as an example [14], we observed a reduced m6A level 
on its transcript in senescent cells relative to young cells, which 
was further validated by meRIP-RT-qPCR. For functional char-
acterization of downstream genes, we recommend knockdown, 
knockout or overexpression experiments, complemented by 
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senescence-associated phenotypic analyses, such as SA-β-gal 
staining, detection of senescence-associated gene expression, 
heterochromatin analysis, among others. [14,15,30,31]. Addi-
tionally, to test the necessity of m6A in the regulation of these 
processes, RNA methyltransferase/demethylase inhibitors, cat-
alytically-inactive mutants, m6A site mutation or reader-related 
experiments are viable options [14,15,32-36].
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