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KAAS oKL s sl
EC suc f.J_J’JTJ.,a}: ez ) il o585 anls K awls
) ol P = 33740, 95520, 509617, 730548,

[EC:2.2.1.7] dxs; 1-deoxy-D-xylulose-5-phosphate synthase 8750, 1189983, 1268809 K01662
[EC:1.1.1.267] dxr; 1-deoxy-D-xylulose-5-phosphate reductoisomerase 1005801, 56519, 1023516 K00099
[EC:2.7.7.60] ispD; 2-C-methyl-D-erythritol 4-phosphate cytidylyltransferase 12661, 127222, 1116685, 153036 K00991
[EC:2.7.1.148] ispE; 4-diphosphocytidyl-2-C-methyl-D-erythritol kinase 506184, 1163043 K00919
[EC:4.6.1.12] ispF; 2-C-methyl-D-erythritol 2,4-cyclodiphosphate synthase fees fggggg L, K01770
[ElC 1171771;3 gcpE; (E)-4-hydroxy-3-methylbut-2-enyl-diphosphate synthase 509657, 1097004, 1259782 K03526
[EC:1.17.7.4] ispH; 4-hydroxy-3-methylbut-2-en-1-yl diphosphate reductase 42158, 179994 K03527

[EC:5.3.3.2] idi; isopentenyl-diphosphate Delta-isomerase 33154, 93433’%3%‘5“’ 1260616, K01823

10324, 20091, 699229, 1030656,
[EC:2.3.1.9] ACCAT,; acetyl-CoA C-acetyltransferase 963217, 1120889, 1120895, K00626
1334413, 1352923

[EC:2.3.3.10] HMGS; hydroxymethylglutaryl-CoA synthase 1003842 K01641

[EC:1.1.1.34] HMGCR; hydroxymethylglutaryl-CoA reductase (NADPH) 27801, 913699, 1002723, 194244 K00021
. ) . 33952, 128555, 292084, 506433,
[EC:2.7.1.36] MK; mevalonate kinase 1140796, 1331006 K00869
[EC:2.7.4.2] PMK; phosphomevalonate kinase 39418, 507640 K00938
[EC:4.1.1.33] MVD; diphosphomevalonate decarboxylase 1289237, 980205 K01597
[Egzg'f'll]'lo FDPS: famesyl diphosphate synthase 15685, 37220, 502293, 1166876 K00787
[EC:25.1.1] GPS; geranyl diphosphate synthase 1203334’1%)791;,21%' 824700, K14066
[EC:2.5.1.29
2.5.1.10 GGPS; geranylgeranyl diphosphate synthase, type |1 16349, 64778, 82102, 128527 K13789
2.5.1.1]

[EC:1.3.1.111 chlP, bchP; geranylgeranyl diphosphate/geranylgeranyl-
1.3.1.83] bacteriochlorophyllide a reductase 1034, 506044 K10960

[EZC 52158%1]8 = SPS; all-trans-nonaprenyl-diphosphate synthase 506117 K05356
[EC:2.5.1.87] DHDDS; ditrans,polycis-polyprenyl diphosphate synthase 500780, 502464, 997637 K11778
[EC:2.5.1.58] FNTB; protein farnesyltransferase subunit beta B 11{13;?3671 AR, K05954
[EC:2.5.1.59 FNTA, protein farnesyltransferase/geranylgeranyltransferase

2.5.1.58] type-1 subunit alpha 821461 K05955
[EC:3.4.22.-] RCE1, FACEZ2; prenyl protein peptidase MeMIEk, CHOEE, 1lafisk, K08658
1086585
[EC:3.4.24.84] STE24; STE24 endopeptidase 620605 K06013
[EC:2.1.1.100] ICMT,; protein-S-isoprenylcysteine O-methyltransferase 1134250 K00587
[EC:3.1.1.-] PCME; prenylcysteine alpha-carboxyl methylesterase 1513, 1977, 506390, 1173481 K15889
[EC:1.8.3.6 PCYOX1, FCLY; prenylcysteine oxidase / farnesylcysteine 506539, 191826 K05906
1.8.3.5] lyase
[EC:1.1.1.354] FLDH; NAD+-dependent farnesol dehydrogenase 503459, 1028192 K15891
[EC:2.7.1.216] FOLK; farnesol kinase 977862, 1159827 K15892
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Abstract

Nowadays, RNA sequencing is an effective and fast choice to study the transcripts of non-
model plant species used to identify gene networks and patterns of gene expression producing
secondary metabolites in different plant organs. Terpenoids, flavonoids, and alkaloids are the
main compounds in fruits and leaves of Citrullus colocynthis (L.) Schrad. In this study, the
transcriptome of C. colocynthis fruit was performed using RNA-Seq technique, lluumina
HiSeq2500 platform. After quality control using FastQC and Trimmomatic software,
21,952,885 high-quality reads were produced and the de novo assembly with the Evidential-
gene program resulted in the production of 55,311unigenes with an N50 equal to 927 base pairs.
The sequence of assembled unigenes was loaded on the KAAS database. A total of 13,657
unigenes were annotated, matched into 134 biosynthetic pathways. The "terpenoid backbone"
biosynthetic pathway with 93 unigenes was one of the most numerous identified pathways
among 1,552 unigenes of secondary metabolites biosynthetic pathway. By examining the
unigenes associated with the biosynthetic pathway of the terpenoid backbone, 29 gene
identifiers (K number) of the pathway were detected, which contained all identified genes of the
two main biosynthetic pathways, Mevalonic Acid (MVA) and Methylerythritol Phosphate
(MEP) pathways, from the beginning of the path to the production of isoprenyl diphosphate
(IPP). Identification of the genes in the biosynthetic pathway of the terpenoid backbone makes it
possible to realize the commercial development of the medicinal plant products, providing the
basis for further research on the identification of biosynthetic pathways of other specific
metabolites, metabolite engineering, molecular breeding, and medical plants breeding.

Keywords: Medicinal plant, next generation sequencing, transcriptome, de novo assembly,
database.



