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BAS-) o [E B, P m] UAR 4 [ O Y S5 55
P, 38 1 & 2 config.yaml P 1 2 B0k $F 9E BROL K
PFEBEFT 43 BT o RNApipe 55 — 5 5 (10 45 5 2 15 4
— 43 AT B B AR 4R A T 40 B v v e R R P
A

#1 RNApipe SEMBEZLSTTEHLLE

Table I Comparison of RNApipe with other automated analysis tools

St il

GO/KEGG/3#r  GSEA4r#r

EPRAR iR

‘J)Vﬂfiﬁ‘ji Quality Oerlm GO/ KEQG GSEA Iiflflfn HarAdwarC Progrﬁmming Re frfﬁces
control analysis analysis requirement requirement
RNApipe N, All N/ / fii B Easy ik Low {i% Low ZI%EE%
This study
RASflow N All X X f&] 1 Easy fi Low ik Low [11]
UTAP N/ 5 X X fA] B Easy &5 High i Low [31]
ARMOR N All X X fai 1 Easy f High ik Low [10]
VIPER N/ 2 N v A ¥ Easy /& High ik Low [4]
BioJupies X 2 N X [ 56 Web ik Low i Low [8]
hppRNA NG 2 X X FRAE Medium ik Low F4E Medium [5]
aRNApipe NG All X X [FI %k Hard = High = High [32]
RNACocktail X All X X K% Hard ik Low & High [9]
¥ Note:~/: 325 Support; X : A 2 Unsupported ; All: T 47 (145 24 All participating species.

3 i i® B TR : RNApipe. RNApipe TAEGUER 5 75517

HIHI RNA-seq Kl % 5 22 5 R I8 5 KO 72 5
BN S E i AN Y ER S U i BT
BREES —A> A sk BERAL R TR R i A 5 A
BT A& BRI . e, AT R T — T
A SRR R N2 B K RNA-seq [ 3I1{E7>

F EATTA SR RNA-seq 8085 . H AT, RNApipe
EAELLT 5B i) o A5 42 b o B i 5 1
i+ AN (PRINA390636; GEO: GSE100075) . /)
(PRINA630257; GEO: GSE149838) . 81 F§ 4+ (PRJ-
NA321304; GEO: GSE81332) . ¥ k& ik 48 1% (PRJ-
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NA392079; GEO: GSE100539) fi% (PRJ-
NA318684; GEO: GSE80357) . 4 Mr 45 R % Wi |
RNApipe i 1752 , DI BB E B 45 AT A C & 38 Sk
O o S B e 4 14 AT AR 5 SR A7 T hieps://
github.com/ywu019/RNApipe _pj.git., 58 A 1) B 3
b5 Fr T2 XT He, RNApipe B L2345 5 Al 7
i 5 F9 R Dk dE G4 . RNApipe #45 Bi#}
W T AR DL —Fp iy 5 2l BT 82 2 19 7 0 RNA--
seq Eds Hh AR BCA IMERIE B,

RNApipe H 7 3= 258 F %5 — 48 Ilumina I )7
-6 77 A ) 24K (short-read ) B R4 T 25 5 3 K 3
#r. 7£ RNApipe #93Ehk_F, B P ] DL i 4% 2K rules
A& kY R FLAB T AR , 91 4n AT AR BY U] 5 S R AR
SRR AE o 3 Ah, BT E L RNA-seq /2 Xt BT A 48
P RNA HEATI0 5 A A, BRI T vk 3% 0 4 A A 2
YR ZS A5 o AT AR D4R 1 P40 i A S AL D)7 47
A (scRNA-seq) W TAIFFEAS R A 2L a8 4% B v (]
N IE 5 FURAE ) 22 57 58 9 3658, ko B4 K1
5L R TR AL T LSy o % ) e i A ) R 3
DB % B R 5 scRNA-seq #1455 EIUQA%UEH%
SEARTEH LI TR E i — D LU R
scRNA-seq £ A 5 25 [a] % s 24 2 &*E’Jjﬁ“&ﬂﬁﬂ*
Wt & B 95 N B3 7E B o3 A O T I I A kK,
RNApipe B 25 B W AT LR seRNA-seq H 216 5L
P oA TR Rt |
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RNApipe: automated analyses of RNA-seq data based on Snakemake

WU Le',LI Yi’nan*, KONG Dexin',ZHOU Zhipeng®

1.College of Informatics, Huazhong Agricultural University, Wuhan 430070, China;
2.College of Life Science and Technology, Huazhong Agricultural University, Wuhan 430070, China

Abstract Transcriptome sequencing technology (RNA-seq) has been widely used in the field of ba-
sic scientific studies, but the bioinformatics analysis of RNA-seq data places high requirements on the pro-
gramming ability of researchers.In order to enable researchers to analyze RNA-seq data simply and efficient-
ly, this article constructed an automated and modular workflow-RNApipe (On Github: https://github.
com/ywu019/RNApipe. git) based on the Snakemake workflow management system and Conda environ-
ment manager.RNApipe can automatically conduct quality control, alignment, quantification, identification
of differential genes, and functional annotation analyses including GO, KEGG, and GSEA with RNA-seq
data from any species with a reference genome. The results of analysis in each step are presented in high-
quality visualizations or reports, and important output files are preserved. RNApipe has been tested and
evaluated in multiple model species. The results showed that RNApipe can run smoothly and the results of
annotation are accurate. Compared with the existing pipelines of automated analysis, the main features of
RNApipe include (i) the workflow is relatively complete, (ii) the default tools consume less time and re-
sources, (iii) applicable to any parametric species, (iv) comprehensive visualization, and (v) user-friend-
liness (easy to install, use, and expand).The features of RNApipe mentioned above allow researchers to
quickly obtain essential information from large-scale RNA-seq sequencing data.

Keywords RNA-seq; differential expression; functional annotation; Snakemake; Conda; automat-
ed data analysis ; visualization
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