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Fig.1 Average sequencing quality per nucleotide site of the sample SRR3581878
The x-axis denotes the nucleotide site of read and the y-axis denotes the base quality. The top and lower edges of yellow rectangle represent upper and

lower quartiles of base quality at specific site. The blue line represents mean of base quality.
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Fig. 2 Clustering of samples in Arabidopsis based on gene expression level ( a ) and inclusion level of AS (b )
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Table 2 Differentially expressed genes between different

tissues of Arabidopsis

Tissue Seed Root Leaf Flower Pedicel Internode Pod

Seed up 0

down 0
Root up 5566 0
down 5347 0
Leaf up 5130 5300 0

down 5239 4564 0
3636 5130 4649 0O
down 4455 5239 4631 0

Flower  up

Pedicel up 4735 5205 2930 3834 0
down 4635 4354 2372 3247 0
internode up 4921 4052 3745 4336 3228 0
down 5358 4623 4013 4568 4179 0
Pod up 4565 5519 3089 4633 3439 3127 0
down 5073 5904 4362 5350 4907 4230 0

“up” indicates that the expression level is up-regulated (column/
row name); “down” indicates that the expression level is down-reg-

ulated (column/row name) .
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Fig. 3 Differentially expressed gene distribution between leaf and flower

The cutoff of up-regulated genes is padj < 0.01 & log, FC > 1 and the cutoff of down-regulated genes is padj < 0.01 & log, FC < —1. The x-axis

represents log, FC and the y-axis represents —log,, padj. The red dot denotes the down-regulated gene, the blue dot denotes the up-regulated gene

and the black dot denotes the non-differentially expressed gene.
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Dotplot for up-regulated genes
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Fig.4 The GO-BP functional enrichment of significantly up-regulated genes between leaf and flower
The x-axis is GeneRatio, which denotes the percentage of total DEGs in the given GO term. The y-axis is the description information of enriched

GO-BP terms. The color of the point denotes the value of p.adjust and the size denotes the enriched number of differential genes under GO terms.

Dotplot for down-regulated genes
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Fig.5 The GO-BP functional enrichment of significantly down-regulated genes between leaf and flower
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Fig. 6 KEGG enrichment analysis of significantly up—regulated ( a ) and significantly down-regulated genes (b )

between leaf and flower
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Fig. 7 Distribution of alternative splicing events in seven tissues

RI: Retained intron; SE: Skipping exon; AS: Alternative 5' splice site; A3: Alternative 3' splice site; MXE: Mutually exclusive exon.
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Table 3 Frequency of differential alternative splicing
events between seven tissues
RI SE A3 A5 MXE Sum* Gene
Num
Seed-Root 990 12 193 151 0 1346 1106
Seed-Leaf 1246 26 188 150 0 1610 1290
Seed-Flower 1065 20 155 126 0 1366 1129
Seed-Pedicel 1374 25 194 148 0 1741 1370
Seed-Internode 1264 30 202 159 1 1656 1318
Seed-Pod 649 25 153 110 0 937 782
Root-Leaf 690 24 158 140 1 1013 829
Root-Flower 667 22 152 115 1 957 811
Root-Pedicel 728 31 168 145 2 1074 848
Root-Internode 656 28 138 147 1 970 770
Root-Pod 391 30 156 117 1 695 589
Leaf-Flower 566 24 162 91 0 843 736
Leaf-Pedicel 395 17 125 81 1 619 523
Leaf-Internode 496 17 142 87 1 743 610
Leaf-Pod 281 17 114 73 0 485 421
Flower-Pedicel 1488 158 474 388 2 2510 1895
Flower-Internode 1399 137 477 354 2 2369 1841
Flower-pod 1006 135 398 321 1 1861 1471
Pedicel-Internode 430 15 122 79 1 646 560
Pedicel-Pod 277 22 110 96 0 505 434
Internode-Pod 278 24 101 65 0 468 397

* Sum represents the sum of five types of differentially alternative
splicing events; Gene Num represents the number of genes occurring

differential alternative splicing events.
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Fig. 8 GO-BP functional enrichment of genes undergoing differentially alternative splicing between leaf and flower
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Differential Analysis of Gene Expression and Alternative Splicing in Different
Tissues of Arabidopsis thaliana’

XING Yong-Qiang"?™, HE Ze-Xue", LIU Guo-Qing"?, CAI Lu"?"

(" School of Life Science and Technology, Inner Mongolia University of Science and Technology, Baotou 014010, China;
2 The Inner Mongolia Key Laboratory of Functional Genome Bioinformatics,

Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract Alternative splicing is crucial for post-transcriptional regulation and is responsible for transcriptome
and proteome diversity. In recent years, with the completion of transcriptome sequencing of plants such as
Arabidopsis thaliana, Oryza sativa, and Maize, researchers found that pre-mRNA alternative splicing in plant is
involved with tissue differentiation and development, ezc. In this work, RNA-seq data was downloaded from GEO
database. Trimmomatic, Salmon, DESeq2, SUPPA2 and other tools were employed to detect expression genes and
alternative splicing events in seed, root, leaf, flower, pedicel, internode and pod across the Arabidopsis. Then,
differentially expressed genes and differential alternative splicing events were identified throughout 7 tissues.
Furthermore, the comparison between leaves and flowers was taken as an example to display the corresponding
biological functions. In this study, the tissue specificity of gene expression and alternative splicing in Arabidopsis

was systematically investigated. It's helpful for elucidating gene expression mechanism in plant genome.
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DOI: 10.16476/j.pibb.2019.0139

# This work was supported by grants from The National Natural Science Foundation of China (61662055, 61671256, 31660322) , the Natural
Science Foundation of Inner Mongolia (2018MS03024) and The Program for Young Talents of Science and Technology in Universities of Inner
Mongolia Autonomous Region.

#:# Corresponding author. Tel: 86-0472-5951944

CAI Lu. E-mail: nmcailu@163.com

XING Yong-Qiang. E-mail: xingyongqiang1984@163.com

Received: June 24, 2019  Accepted: September 10, 2019



