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(A) Mechanism of direct RNA sequencing (DRS)

/~ B
/,.f”'NGAmethyIadenosine \
’/‘ (m°A)

Nanopore sequencer

Hxp-CHs \. -
NN
\ N

QT T TS

C MinION Mk1D GridION

Flow cells

(B) Current mainstream of DRS devices

PromethlON 24 (P24)

No cDNA conversion/no PCR amplification Flongle flow cell

\

MinlON/GridION flow cell * PromethlON flow cell
L}

7

(C) Evolution of DRS technology: concept to maturity
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(D) Timeline of key DRS analysis software: modifications, isoforms, and poly(A) tails
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Future Directions of Nanopore Direct RNA Sequencing (DRS)
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Comparative analysis of DRS
technology and traditional sequencing
technology
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perspective

Typical application scenarios and
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DRS data analysis
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Preface

RNA regulation is central to gene
encompassing RNA modifications, transcript architecture,
alternative splicing, and poly(A) tail dynamics. Conventional

sequencing depends on cDNA synthesis, which fragments

expression,

RNA and uncouples these regulatory layers. In contrast,
nanopore direct RNA sequencing (DRS) uniquely enables
high throughput native RNA sequencing, preserving full
length transcripts, RNA modifications, and poly(A) features
simultaneously. Despite rapid advances, the field still lacks
a comprehensive, unified review that connects technology,
computation, and applications.

This supplement to the review “Nanopore Direct RNA
Sequencing and the Epitranscriptome: Toward a Complete
Map of RNA Regulation” is inspired by technical field
guides that aim to make a rapidly evolving technology
accessible and detail to further understanding of the
exhibits.

Research Highlight

e Overview of nanopore direct RNA

principles and evolution.

sequencing

Files

Tabs

Examples of analytical visualizations commonly used in Nanopore Direct RNA seq... ( Tianyuan Zhang )

Capsule File Help

Core Files

> E metadata

> 1@ environment

v [ code
> [ .Rprojuser
> (O 01.AS_Plot
> [0 02.As_Transcript _Statistics
> (O 03.6V_Visualization_of _APA..
> [0 04.A5_and_Poly(A) _Length..
> [J 05.Counts_and_Poly(A) _Le..
> [ 06.Sample-wise_Poly(A) _Le.. :
> [ 07.Goplot
> [ 08.DEG_DEI_Statistical _Bar_.. 261
> [ 09.SQANTI3_Statistics _Plots
> [0 10.Modification_Site_Density... 44 ke
> (O N.Modification_and _TPM_Re...
> (O 12.Modification_Motif _Radar_... ¢
@ Rhistory
@ capsule.Rproj
@ LICENSE
B runsh
~ [ data
> (O 0L.AS_Plot
> [0 02.As_Transcript_Statistics
» [ 03.GV_Visualization_of _AP.. 2.4
> [ 04.AS_and_Poly(A) _Lengt..
> [ 05.Counts_and_Poly(A) _Le..
> [ 06.Sample-wise_Poly(A) _L.. &:
> [ 07.GOplot

» (O 08.DEG_DEI_Statistical _Bar_C...

>

(7 09.5QANTI3_Statistics _Plots

128 @
B @
e @

©000000O0O0OO0OQOO OO

Sign up or login to edit and run
& Metadata X
Bioinformatics Examples of analytical visualizations commonly used in Nanopore Direct RNA
€9 sequencing (DRS) studies
o
Tianyuan Zhang
Examples of analytical visualizations commonly used in Nanopore Direct RNA
seqiencing (DRS) studies. The code and data will continue to be updated in the
future, v h has helped researchers analyze DRS research data
nanopore direct RNA sequencing DRS  RNA-seq  epitranscriptome
Capsule
Dol 1024433/Cc0.3183037v1 3 &
Citation General v
Tianyuan Zhang (2026) Examples of analytical visualizations
commonly used in Nanopore Direct RNA sequencing (DRS)
studies [Source Code].
https://doi.org/10.24433/C0.3183037.v1
Licenses Code MIT license Data Attribution (CC BY)
Authors Tianyuan Zhang Benagen Institute

Associated Publication (yet to be published)

Title Nanopore direct RNA sequencing and the epitranscriptome: Advances in mapping

native RNA landscapes

Published v1.0 v

(®) Reproducible Run

@ 00:02:32 3§

40

~ [@ Published Result 243
> [O 01AS_Plot
> [O 02.AS_Transcript_Statistics
> [ 0316V _Visualization_of _APA_G..
> [ 04.AS_and_poly(A) _Length_Joi..
> [ 05.Counts_and_Poly(A) _Lengt..
> [ 06.sample-wise_Poly(A) _Lengt..
> [ 07.Goplot
> [ 08.DEG _DEI_Statistical _Bar_Ch..
> [ 09.3QANTI3_Statistics_Plots
» [ 10.Modification _Site _Density _A...
» [ l.Modification_and _TPM_Relati...
» [ 12.Modification_Motif_Radar_cC...

B output 3114 K

uan Zhar ommitted

Version 1.0

May 15, 2026 03:39

Created Capsule

¢ Edit Capsule o9

Aunaianpoaday

TEZE T 15: https:/zhangtianyuan666.github.io/DRS doc

ARAS AL https:/doi.org/10.24433/C0O.3183037.v1



https://zhangtianyuan666.github.io/DRS_doc

B

~H

QKL B 5 RNAFRER A RNA B T RN FILE, #E)
HxBPFNBE—REDTEDZEERES.

DE#ERNANIFAS REREBNR . RRFLEEZELZEAFES
BE &N R =,

ADRS (U EE W FIFERIEMLWIRIT. TEMNITESITRE. &
HODIT IR, IERSRBIEUR ZEREEEFRIEAERR.
fiﬁm%¢ NESMNERYE., EROUEEMEIERE =1
FHEH TSI,

ﬂ

Tianyuan Zhang, Jia Li, Chao Tang, You Wu, Hao wu, Xi-Tong Zhu, Ziyang Luo, et al. 2026. Nanopore direct RNA
sequencing and the epitranscriptome: Advances in mapping native RNA landscapes. iMeta 5: ¢70136.
https://doi.org/10.1002/imt2.70136



https://doi.org/10.1002/imt2.70136

iM(_ata( )i%%ﬂﬁ%ﬁ&}ﬁ%ﬂiﬁ"é IMEta WI LEY

iMetaOmics m 'Qm s

iMeta(% )HﬁHIJEE ﬂ;ﬁljj} SR CellN £ Y= F 454 BT, SCIE PubMedtIﬂz% %2ﬂrﬂ%(|F)44.4,
W358 , TXFTEYZF1XTop, HEFHN21K, WIEELFTPRLHS7X(ELEKFERTI IR
3f&), X L‘m‘?‘ﬂﬂﬁﬁ’lﬁﬁﬁ\ 3 EMLGIRTETS, CNS/HINERA A FEILFMESEREE.

iMetaOmics (2B%F), /E1_LIF>155(‘H‘TNC/SAE|’]$%/|: ZE&HAT), 24ESCI. PubMedZULE.
iMetaMed (& EZ)ENMIF>15HEZEEHIT, Wiligts!

¥ 71: http://www.imeta.science @ office@imeta.science
HjHEHi https://wileyonlinelibrary.com/journal/imeta imetaomics@imeta_science

iMeta: https://wiley.atyponrex.com/journal/IMT2
?ﬁﬁ%‘] iMetaOmics: https://wiley.atyponrex.com/journal/IMO2

iMetaMed: https://wiley.atyponrex.com/journal/IMM3

__;'- ; BT HEA



https://onlinelibrary.wiley.com/journal/2770596x
https://jcr.clarivate.com/jcr-jp/journal-profile?journal=IMETA&year=2024
https://www.ncbi.nlm.nih.gov/pmc/journals/4576/
https://mp.weixin.qq.com/s/OTnOpwOtbW998icqZ0avcQ
https://mp.weixin.qq.com/s/OTnOpwOtbW998icqZ0avcQ
https://mp.weixin.qq.com/s/OTnOpwOtbW998icqZ0avcQ
https://mp.weixin.qq.com/s/OTnOpwOtbW998icqZ0avcQ
https://onlinelibrary.wiley.com/journal/29969514
https://mp.weixin.qq.com/s/ug6SjwHbxqCUDLQjaADC6g
https://pmc.ncbi.nlm.nih.gov/journals/?term=%22iMetaOmics%22
https://onlinelibrary.wiley.com/journal/3066988x
http://www.imeta.science/
https://wileyonlinelibrary.com/journal/imeta
https://wiley.atyponrex.com/journal/IMT2
https://wiley.atyponrex.com/journal/IMO2
https://wiley.atyponrex.com/journal/IMM3
mailto:office@imeta.science
mailto:imetaomics@imeta.science
https://www.bilibili.com/video/BV1UgYXzwEir/
https://mp.weixin.qq.com/s/6V6HJG12tNDdphcIWXW4QA

	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14
	幻灯片 15
	幻灯片 16

