
Transcriptomics 

RNA Isolation and Library Preparation  

Total RNA was extracted using the TRIzol reagent according to the manufacturer’s protocol. RNA 

purity and quantification were evaluated using the NanoDrop 2000 spectrophotometer (Thermo 

Scientific, USA). RNA integrity was assessed using the Agilent 2100 Bioanalyzer (Agilent 

Technologies, Santa Clara, CA, USA). Then the libraries were constructed using TruSeq Stranded 

mRNA LT Sample Prep Kit (Illumina, San Diego, CA, USA) according to the manufacturer’s 

instructions. The transcriptome sequencing and analysis were conducted by OE Biotech Co., Ltd. 

(Shanghai, China). 

 RNA Sequencing and Differentially Expressed Genes Analysis  

The libraries were sequenced on an Illumina HiSeq X Ten platform and 150 bp paired-end reads 

were generated. About xxxxx raw reads for each sample were generated. Raw data (raw reads) of 

fastq format were firstly processed using Trimmomatic [1] and the low quality reads were removed 

to obtain the clean reads. Then about xxxxxx clean reads for each sample were retained for 

subsequent analyses.  

The clean reads were mapped to the human genome (GRCh38) using HISAT2 [2]. FPKM [3] of 

each gene was calculated using Cufflinks [4], and the read counts of each gene were obtained by 

HTSeq-count [5]. Differential expression analysis was performed using the DESeq (2012) R 

package [6]. P value < 0.05 and fold change > 2 or fold change < 0.5 was set as the threshold for 

significantly differential expression. Hierarchical cluster analysis of differentially expressed genes 

(DEGs) was performed to demonstrate the expression pattern of genes in different groups and 

samples. GO enrichment and KEGG [7] pathway enrichment analysis of DEGs were performed 

respectively using R based on the hypergeometric distribution. 

After reads reassembled by StringTie [8 ], gene structure extension and novel transcripts 

identification were performed by comparing the reference genome and the known annotated genes 

using Cuff compare software. AS profile [9 ] was used to analyse the alternatively splicing of 

differentially regulated transcripts isoforms or exons. SNPs and In Dels were called using SAM 



tools [10] and BCF tools [11], and the details were shown on SAM tools webpage 

(http://samtools.sourceforge.net/mpileup.shtml). Then SnpEff [12] annotates and predicts the 

effects of variants on genes (such as amino acid changes). 
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