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Abstract: Six species of seed plants are reported as new records to the flora of Hunan Province. They are
Ficus microcarpa L., Impatiens fenghwaiana Y. L. Chen, Impatiens ganpiuana Hook. f., Oenothera laciniata
Hill, Oreocharis curvituba J. J. Wei & W. B. Xu and Pennisetum purpureum Schum. (Pennisetum purpureum
is a naturalized species). The main characteristics, habitats and geographical distribution of some species are
discussed preliminarily.
Key words: seed plant; plant distribution; new record; Hunan Province
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Fig.1 Six newly recorded plants from Hunan Province
A, B: Ficus microcarpa L. {.; C: Impatiens fenghwaiana Y. L.
Chen; D, E: Impatiens ganpiuana Hook. f.; F, G: Oreocharis
curvituba J. J. Wei & W. B. Xu; H: Oenothera laciniata Hill;

I, J: Pennisetum purpureum Schum..
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A Highly Efficient and Automated Method for Differential

Expression Analysis of Transcriptome
ZHAO Fang, GAO Jing’, LIU Zhen—yu, WANG Yong—jun, WU Xue-min

(Inner Mongolia Autonomous Region Key Laboratory of Big Data Research and Application of Agriculture and Animal
Husbandry, College of Computer and Information Engineering, Inner Mongolia A gricultural University, Hohhot 010018, Inner
Mongolia, China)

Abstract: The differential expression analysis is one of the core objectives of transcriptome research, which
is of great significance to reveal the gene function and regulation rules. However, the analysis is a multi—
step iteration with a time—consuming and computationally intensive process. There are complex data depen—
dencies between software, and the input and output formats are not the same. In the traditional way, the
complex installation and use of software, tedious manual operation and difficult migration of analysis envi—
ronment are the key problems to be solved. In view of the above problems, an efficient and automated
method for transcriptome differential expression analysis was proposed. For the first time, Docker container
technology, an open source cloud project, was applied in the field of biological information. First of all, the
best practice process was embedded and integrated in Docker container. Then the multi—script interaction
and web services were combined, and eventually, a “black box” of lightweight, portable, and highly automat—
ed transcriptome differential expression analysis was formed. Experimental results showed that, compared
with the traditional method, this method reduced the analysis time by about 72%, and improved the effi-
ciency more than twice. Therefore, the method may provide more efficient technical support for researchers.

Key words: Docker container; transcriptome; the differential expression analysis; the best practice process;
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Table 1 List of best practice softwares

IR A o 1k
Steps Software URL
BE AL B SRA-Toolkit https://trace.ncbi.nlm.nih.gov/Traces/sra/sra.cgi?view=software
FastQC httpfwww bioinformmatics-babrahamac-uk/projects/fastqer——
Trimmomatic htprfwwwusadettab-org/emsfindex-php ? page=trimmomnmatic
F¥ 4 Ee Xt Bowtie2 : fe=bio: sforge: o2 .
TopHat2 httprtechjinredufsoftwareftophatfaqstmt————
B SRAC I % Cufflinks httprtoote=traprett=tab-githmb-ofent ks
AR Cuffmerge httprtfoote=traprett=tab-gittmabiofout ks
xRV Cuffquant httprteote=trapmett=tab-github-iofeut kst
Py S BN Cuffnorm httprteote=traprett=tab-githab-iofouf ks
PRI Cuffdiff http#feote=traprett=tab-github-forcu ks
AL ATAL cummeRbund htptfwwwbtoconductor-org/packagestretease/bioc/html/cumme Rbund.html
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Table 2 The list of core script

JEIAS 23 i
ScriptName Function
get_input.sh FREUH P AT 55 Bt 26 U P AT 45 3R 2R
init_env.sh WA TR AR AL RS G
set_parameters.sh U P R AIFEE I SEL
pipeline.sh P 7o S 2 22 e ME SRR B AR S BRI
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Fig.3 The process of scripts linkage
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Table 3 List of test samples

751 KBEEbp  KU/MGB KT Tk

Runs Length/bp Size/GB Type Download
SRR5786000 21 742 494 14.7 PAIRED NCBI
SRR5786001 22 071 999 14.7 PAIRED NCBI
SRR5786002 21 904 607 15.3 PAIRED NCBI
SRR5786003 21 365 214 14.7 PAIRED NCBI
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Fig.4 The method for verifying accuracy
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Table 4 Statistics of the processing time
VEN Be AR A [EN R[]
Method Configuration Sample Average time
g N TR 16 GB RAM, 4 CPU 59.4 GB 43:18:00
DEA—container HEZ2 16 GB RAM, 4 CPU 59.4 GB 12:06:00
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Table 5 The global contrast
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Method Sample Accuracy Cycle Time—consuming Portability On-demand integration
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