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A B S T R A C T

Papaya is considered to be one of the most nutritional fruits. It is rich in vitamins, carotenoids, flavonoids and
other phytonutrient which function as antioxidant in our body [1]. Previous studies revealed that the
suppression of a negative regulator gene in photomorphogenesis, De-etiolated 1 (DET1) can improve the
phytonutrient in tomato and canola without affecting the fruit quality [2,3]. This report contains the
experimental data on high-throughput 3′ mRNA sequencing of transformed papaya callus upon DET1 gene
suppression.

Specifications

Organism/cell
line/tissue

Carica papaya var. Sekaki embryogenic calli

Sex Not applicable
Sequencer or

array type
Illumina HiSeq 2500 system

Data format Raw (FASTQ) sequences
Experimental

factors
RNA used for library preparation and sequencing
was isolated from embryogenic calli of C. papaya
upon the suppression of DET1 gene using
Agrobacterium-mediated transformation
compared to control calli

Experimental
features

RNA-seq data was obtained from 3′ mRNA
sequencing to estimate gene abundance in count
per million (CPM) which represents the
expression level of each transcript

Consent Not applicable
Sample source

location
Bangi, Malaysia

Direct link to deposited data

http://www.ncbi.nlm.nih.gov/sra/SRX2060181
http://www.ncbi.nlm.nih.gov/sra/SRX2060182
http://www.ncbi.nlm.nih.gov/sra/SRX2060183
http://www.ncbi.nlm.nih.gov/sra/SRX1816058

Value of the data

• Provide the first transcriptome data of C. papaya embryogenic callus
upon DET1 gene suppression.

• The present dataset is valuable for the identification of the genes
which response to DET1 gene suppression.

• This information will be useful for better understanding on the
relationship between photomorphogenesis and secondary metabo-
lite biosynthesis.

1. Data

Data reported here describes the comparison of C. papaya embryo-
genic callus obtained from four transformed calli (TC1, TC3, TC4 and
TC5). DET1 gene expression was successfully down-regulated in TC3
and TC5 (suppression line) while TC1 and TC4 had similar DET1 gene
expression as in control calli (escapes). This transcriptomic dataset was
generated by QuantSeq 3′ mRNA sequencing [4] of cDNA prepared
from RNA extracts of Agrobacterium-transformed papaya callus for
both suppression and escape samples. The raw sequence data for
transcript quantification and DEG analysis were deposited into the
NCBI SRA database and can be accessed according to the links provided
above.

2. Experimental design, materials and methods

2.1. Plant materials

Agrobacterium-mediated transformation using pHELLSGATE vector
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containing hairpin DET1 construct (hpDET1 through Gateway cloning
using PCR product of primers 5′-CACCGAGGTGCATTAAGAACAAAGC-
3′ and 5′-TGCCGGTCCAATGCAGAAAT-3′) were conducted to suppress
DET1 gene expression in 4 weeks old embryogenic calli of C. papaya.
RT-qPCR was performed to verify the expression of DET1 gene upon
hpDET1 suppression showed that DET1 gene expression was suppressed
in TC3 (SRX2060182) and TC5 (SRX1816058) compared to TC1
(SRX2060181) and TC4 (SRX2060183) which showed normal DET1
gene expression level similar to non-transformed callus.

2.2. RNA isolation

RNA from calli showing suppressed (TC3 & TC5) and normal
(TC1 & TC4) DET1 gene expression and was extracted using TRIzol
(Invitrogen) according to manufacturer's instruction. RNA purity and
integrity was measured using the ND-1000 Nanodrop spectrophot-
ometer (Thermo Fisher Scientific Inc., USA) and Agilent 2100 bioana-
lyzer (Agilent Technologies, USA), respectively.

2.3. Library construction and QuantSeq 3′ mRNA sequencing

RNA samples were cleaned using the DNAse I kit according to the
Rapid out removal DNA kit instruction (Thermoscientific) and con-
verted into cDNA by using the QuantSeq 3′ mRNA-Seq Reverse (REV)
Library Prep Kit (Lexogen) according to manufacturer's instruction to
generate compatible libraries for Illumina sequencing. cDNA libraries
were assessed using a TapeStation (Agilent Technologies, USA) before
100 bp single end sequencing using a Illumina HiSeq 2500 system at the
Australian Genome Research Facility (AGRF) based on standard proto-
cols.

2.4. Transcriptome analysis

Raw sequencing reads (FASTQ) from calli of suppressed

(TC3 & TC5) and normal (TC1 & TC4) DET1 expression were processed
individually to remove low quality sequences (QV < 10 of 4-base
sliding window) and unknown sequences with ‘N’ using Trimmomatic
[5]. To quantify transcript abundance, the processed reads (FASTA)
were mapped to papaya genome reference version Cpapaya_113
(http://www.plantgdb.org/CpGDB/). The mapping (Table 1) was per-
formed using bowtie2 [6] with stringent “end-to-end” alignment and all
other parameters were set to default values according to recommended
data analysis workflow by Lexogen (http://www.lexogen.com/
quantseqdataanalysis). Transcript abundance in count per million
(CPM) were determined using eXpress [7] followed by differentially
expressed gene (DEG) analysis using edgeR [8] based on the following
cut-off parameters: P < 0.001, FDR < 0.05 and Log2|Fold Change|>
2. This results in the identification of 439 DEGs.
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Table 1
Statistics on Carica papaya QuantSeq sequencing.

Sample Raw reads Processed reads % mapped to reference genome

TC1 6,853,408 3,931,664 43.3
TC3 4,448,583 3,222,940 58.8
TC4 7,281,986 5,566,775 63.6
TC5 6,542,239 4,879,749 58.3
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