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Abstract—Plants have been used for medical purposes for centuries, having cures and treatments for many diseases. They developed in 

the 19th century, which slowed most of the problems of the modern era. Transcriptome treats diseases to improve crop yield to produce 

better-designed crops in the breeding program. The Transcriptome classifies organisms based on their transcriptomic approaches, which 

leads to the development of drugs and medicine. The review aims to elaborate on all the approaches and gaps in plant transcriptome and 

NGS to retrieve all possible gaps and medicinal value of the transcriptome approaches in Arabidopsis, Salvia miltiorrhiza, and Artemisia .In 

addition We will focus on transcriptome technologies and bioinformatics tools to approach medicinal plants, which are used for medical 

purposes like anti-inflammatory, anticancer, anti-aging, etc., and disease resistance compounds and to improve fruit quality (i.e. fruit shape, 

sweetness, flavor, and size) To be concluded This study will point out the potential of genetic, evaluation of transcriptome data to enhance 

the medicinal compounds discovery in new organisms,. 
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1. INTRODUCTION:                                                                     

edicinal and aromatic plants are well known for pro-
ducing secondary metabolites which are used for differ-
ent purposes like dyes, fragrances, drugs, dyes, fra-

grances, and insecticides. The transcriptome analysis is done 
in order to explore the Denovo pathways of secondary metab-
olites in plants. [1] These secondary metabolites are important 
therapeutic characteristics that are common in medicinal 
plants. Until recently, efforts to unravel biosynthetic pathways 
were limited by a lack of plant genomics resources. Recent 
advances in the generation of high-throughput "omics" da-
tasets, computational tools, and, in addition, more analytical 
methodologies have resulted in the explanation of massive 
amounts of plant bioactive metabolites. Through synthetic 
biology, researchers have taken a step forward in establishing 
a more sustainable supply of these biomolecules. [2].  Recent 
advancements in next-generation sequencing (NGS) technolo-
gy have boosted medicinal plant research. NGS methods ena-
ble high-throughput whole-genome sequencing and direct 
RNA sequencing. The produced sequence data sets can further 
be studied for use in other fields of study such as data mining 
for short and long non-coding RNAs, mining of molecular 
markers, gene identification, and so on. [3] A comprehensive 
transcriptome analysis for medicinal plants created using next 
generation sequencing. Mining various route analysis could 
help with pathway elaboration and gene/enzyme discovery. 
The utility of transcriptome techniques in identifying the 
pathways involved in the synthesis of important secondary 
metabolites as (Show in Table 1) in medicinal plants is also 
investigated [4]. Salvia miltiorrhiza, which contains 
tanshinones and phenolic acids as bioactive components, 
which long been used to treat cardiovascular and cerebrovas-
cular disorders. Because of the effective genetic transformation 
method, simplified hairy roots system, and high-throughput 
sequencing, biosynthetic study of secondary metabolites in S. 
miltorrhiza has made significant progress. Metabolic engineeri 
 

 
ng or synthetic biology will be able to enhance or manufacture 
substances in plants or microorganisms after analyzing the 
biosynthetic process [5]. Staphylococcus aureus is a common 
human pathogen and commensal, with the human nose serv-
ing as the primary reservoir. The metatranscriptome examined 
using RNA-seq after RNA was collected from the anterior nar-
es of three verified S. aureu carriers. Survival in the nose heav-
ily influenced by iron restriction, as seen by the expression of 
iron acquisition mechanisms. The assessment of general in 
vivo expression patterns and similarities between various 
strains will result in new knowledge-based techniques for col-
onisation management in the future [6].  Artemisia absinthium 
essential oil (AEO) shows the direct and indirect plant protec-
tion effects of an AEO on tomato seedlings against Fusarium 
oxysporum sp. oxysporum radicis lycopersici (Fol) and its 
treatment could induce de novo epigenetic changes in tomato, 
modulating the speed and extent of its immune response to 
Fol. The EO-seed coating could be a new strategy to prime 
durable tomato resistance, compatible with other environmen-
tally friendly bio pesticides. Transcriptome Assembly and 
Function Annotation Methods [7] 

Table 1: secondary metabolites found in medicnal plants 
from RNA-seq analysis. 
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Figure 1: different fields of OMICS and application for compu-
tational data analysis. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
   Figure 2: the flow chart of transcriptomic data processing from 
RNA extraction to and pathway enrichment and compounds 
biosynthesis. 

The studies show the transcriptomic of tomato seeds coated 
with an antifungal EO against the phytopathogen Fusarium 
oxysporum. The interaction of tomato with Fusarium ox-
ysporum f. sp. lycopersici (Fol) used as a model to investigate 
the molecular basis of disease resistance and susceptibility. [17], 
[18] Here, we discuss novel metabolites and molecular altera-
tions linked to tomato plants' short- and long-term immunity to 
plants germinated from AEO-coated against the very damaging 
phytopathogenic fungus Fol. Based on metabolomics and RNA-
seq analyses, the consequences of the EO described. This study 
suggests new applications for EOs as a source of bio-pesticides 
and biotechnological tools that are safe for the environment. 

1. Transcriptomic analysis: 
1. Plant materials 
For the extraction of the RNA-seq experiment, Arabidopsis 

thaliana had used for the experiment. In this process, many 
seeds have grown in a growth chamber with a time-lapse of 
1/10 hours’ light and dark cycle at 23°C. The seeds were grown 
for three weeks, then removed from the soil, rinsed, and sub-
merged at 1000pm with gentle shaking for 16 hours A Mock 
solution were used as control. For static analysis, all experi-
ments were duplicated and the RNA was extracted.[19] 

1.1. RNA extraction, library construction and sequencing: 
Transcriptome assembly is required for a variety of subse-

quent analyses. Raw transcriptome data is error-prone due to 
the large amount of transcriptome data; as a result, selecting 
assembly software based on different transcriptomic data and 
research objectives is critical. The first consideration is whether 
a reference sequence is available; assembly is classified into two 
types based on this: de novo assembly and reference sequence-
based assembly. Because most medicinal plants are non-model 
organisms, genome sequence information is frequently lacking; 
thus, reference assembly cannot be performed. The only assem-
bly method suitable for non-model plants is de novo assem-
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bly.[20]. 
1.2. Post-sequence analysis: 
After high capacity sequencing, reads with ambiguous bases, 

short, prematurely ended sequences, and bad quality reads 
eliminated from the raw sequence reads. Using TopHat (v1.3.1) 
BWA software, clean reads aligned to the Arabidopsis genome 
assembly TAIR10 (used as a reference). [21] Alignment results 
were stored in the SAM/BAM file format (Nakamura et al., 
2016) to allow for downstream analysis Cufflinks (v1.0.3) soft-
ware was then used to identify transcripts and their abundance 
levels in RNA-seq data, as well as to perform differential gene 
expression analysis across many samples[22]. Cufflinks calcu-
late expression levels in fragments per kilo base of sequence per 
million fragments mapped (FPKM), which were used to com-
pare treatment effects on gene expression.[22] 

1.3. Primary and secondary metabolite analysis: 
Gene Ontology (GO) enrichment performed by using Pan-

ther GO3. The GO enrichment analysis provided all the GO 
terms that significantly enriched in the DEGs relative to the ge-
nomic background, and the DEGs were filtering according to 
cellular components, molecular functions, and biological pro-
cesses. The Kyoto Encyclopedia of Genes and Genomes (KEGG) 
is a main pathway-related database. Based on the comparison of 
the DEGs to the genomic background, pathway enrichment 
analysis pinpointed the enriched pathways avalibale at ( 
http://www.genome.jp/kegg/ ). (Li et al., 2019). KEGG used to 
retrieve all possible pathways of secondary metabolites and 
other pathways.As shown in Table 2; KEGG shows pathway 
enrichment with uploaded data from any organism [23], [24]. 
MetaCyC/ PlantCyc (version 3.0) includes 714 metabolic path-
ways and 2,619 reactions from over 300 species. Plant-
Cyc(http://plantcyc.org ). and MetaCyc provide a full En-
riechment analysis of metabolic pathway database.[25]. 
MetaboAnalyst 5.0 (https://www.metaboanalyst.ca) imple-
ments a knowledge-based network approach, whereby user’s 
data (metabolites and genes) can be projected onto five existing 
biological networks: 1) Pathway-based network discovery, 2) 
Gene-metabolite interaction network, 3) Metabolite-phenotype 
interaction network, 4) Metabolite-metabolite interaction net-
work, and 5) Metabolite-gene-phenotype interaction net-
work.[26]. The Plant Reactome is an open-source, comparative 
plant pathway knowledgebase of the Gramene project 
(https://plantreactome.org ). For manual pathway curation, 
Oryza sativa is used as a reference species, and the Reactome 
data model and framework are used to project gene-orthology 
onto another 82 plant species to expand route knowledge. Users 
can upload and analyse their own omics data, such as data on 
gene expression, and then overlay curated or experimental data 
on gene-gene interactions to increase their understanding of 
circuit structure.[27]. 

Table 2: show different databases uses for different analysis with 

their distinctive features 

1.4. qRT-PCR Detection: 
The stem-loop qRT-PCR approach presented here is intend-

ed to detect and quantify mature miRNAs quickly, specifically, 
accurately, and consistently. Just before reverse transcription, a 
miRNA-specific stem-loop RT primer is hybridised to the miR-
NA. Using a forward primer specific to miRNA and a universal 
reverse primer, the RT product is then amplified and analysed 
in real time. With this technique, miRNA expression profiles 
can be determined with as little as 10 pg of total RNA and at a 
relatively high throughput. 

2. CONCLUSION 

The study reveals methods and applications of plant transcrip-
tome analysis to generate high-quality RNA-Seq data, to ex-
plore the biosynthetic pathways of secondary metabolites in-
cluding Terpenoid, and alkaloids from unknown plants, and 
to increase the field yield of different medicinal compounds. 
Different databases perform different analysis revealed path-
ways enriched which were mainly involved in biosynthetic 
pathways of secondary metabolites from RNA-seq Data. 
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