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Objectives

The ripe fruit of Momordica cochinchinensis Spreng, known as gac, is featured by

very high carotenoid content. Although this plant might be a good resource for

carotenoid metabolic engineering, so far, the genes involved in the carotenoid

metabolic pathways in gac were unidentified due to lack of genomic information in

the public database. In order to expedite the process of gene discovery, we have

undertaken Illumina deep sequencing of mRNA prepared from aril of gac fruit.

Materials and Methods

◦ Materials

The fully expanded unripe fruit collected from the plantation in Hochiminh City,

Vietnam was used for deep RNA sequencing.

◦ Methods

- For transcriptome analysis, mRNA from total RNA was fragmented to short pieces

(about 200 bp). The cDNA library was sequenced on the Illumina HiSeqTM2000

sequencing platform.

- For digital gene expression (DGE) analysis, all clean tags from the three different

ripening stage samples (35 DAF, 45 DAF and 55 DAF) were mapped to the reference

sequences, and DGE counts were normalized using the RPKM (reads/Kb/Million)

method.

Results and Discussion

- From 51,446,670 high-quality reads, we obtained 81,404 assembled unigenes with

average length of 388 base pairs.
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- 17,104 unigenes have been assigned to specific metabolic pathways in KEGG, and

all of known enzymes involved in terpenoid backbones biosynthetic and carotenoid

biosynthetic pathways were also identified in our library.

- This study has revealed putative phytoene synthase, 15-cis-phytone desaturase,

zeta-carotene desaturase, carotenoid isomerase and lycopene epsilon cyclase might be

key factors for controlling carotenoid contents during aril ripening.

-This unique information for gac gene discovery would be helpful to facilitate

functional studies for improving carotenoid quantities.

Figure. Carotenoid biosynthetic genes differentially expressed in different ripening

stages of gac aril. Pair-wise comparisons were made between stage 1, stage 2 and

stage 3. (A) Expression pattern of genes involved in terpenoid backbone biosynthesis

pathway. (B) Expression pattern of genes involved in carotenoid biosynthesis.

Columns in each heatmap from left to right: Log2(stage2/stage1), Log2(stage3/stage1)

and Log2(stage3/stage2). The Log2 expression ratio values were false color-coded

using a scale of -3 to 3. The intensity of green and red indicates the degree of

down- and up-regulation of the corresponding carotenoid biosynthetic genes in the

denominator in each column mentioned above, respectively. The green and red color

saturate sat -3 and 3, respectively. The heatmaps gene rated were inserted next to

the corresponding gene in the carotenoid biosynthesis pathway diagram referenced

from the KEGG pathway database (map00900 and map00906).




