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offering valuable information for potential biotechnological applications. The
Introduction findings from this study contribute to a deeper understanding of the CHI
gene family in sweet potato and their potential role in improving crop traits
Sweet potato is an important staple crop with high nutritional value and ~ through genetic engineering or breeding strategies. Future research should
mu|tip|e health benefits. The Chalcone Isomerase (CH|) gene fam"y p|ays focus on functional validation of candidate CHI genes Using gene edltlng
a crucial role in the flavonoid biosynthesis pathway, contributing to plant ~ @pproaches such as CRISPR-Cas9 and metabolic engineering to enhance
growth’ stress response, and secondary metabolite productionl Bioinformatics flavonoid content for improved nutritional and medicinal properties. |megrating
and expression ana|ysis of the CHI gene fam"y in sweet potato can provide multi-omics approaches, including metabolomics and proteOmiCS, will further
valuable insights into their function and regulation, supporting genetic elucidate the functional significance of CHI genes and their impact on sweet
improvement efforts for enhanced yield, stress tolerance, and nutriional ~ Potato physiology and agricultural performance. The knowledge gained from
quality. A comprehensive bioinformatics analysis was performed to identify ~ this study lays the foundation for harnessing CHI genes in sweet potato
and characterize CHI genes in the sweet potato genome. Genome-wide imprOVement programs, beneﬁting both food Security and human health [2,3]
identification was conducted using sequence homology searches against
known CHI genes from model plants. Phylogenetic analysis classified
the identified CHI genes into distinct subfamilies, revealing evolutionary
relationships and functional diversification. Conserved domain analysis
confirmed the presence of the CHI catalytic domain, ensuring the reliability of
gene annotations. Structural analysis, including exon-intron organization and
motif prediction, provided insights into the genetic architecture of CHI genes
in sweet potato.

Expression analysis of CHI genes in sweet potato involves the use of RNA
sequencing (RNA-seq) data and quantitative PCR experiments to determine
when and where these genes are active. Expression profiles across different
tissues, such as leaves, stems, roots, and storage tubers, provide insights
into the functional roles of individual CHI genes. Additionally, studying gene
expression under different stress conditions, such as drought, salt stress, and
pathogen infection, helps identify CHI genes that contribute to stress tolerance.
These findings have potential applications in improving sweet potato resilience
through genetic engineering or selective breeding. Regulatory elements within
Description the promoter regions of CHI genes also play a significant role in controlling
their expression. Bioinformatics tools enable the identification of cis-regulatory
elements that interact with transcription factors to regulate gene expression.
Understanding these regulatory mechanisms provides deeper insights into
how CHI genes respond to environmental stimuli and developmental cues.
This knowledge is essential for designing strategies to enhance flavonoid
biosynthesis in sweet potato, which could improve its nutritional value and
stress tolerance [4,5].

Expression profiling of CHI genes was conducted using transcriptomic
data from various sweet potato tissues, including leaves, stems, roots, and
storage tubers. Differential expression analysis revealed tissue-specific
expression patterns, suggesting specialized roles of CHI genes in different
physiological processes. Notably, some CHI genes exhibited higher expression
in tubers, indicating their potential involvement in flavonoid accumulation and
storage organ development. The response of CHI genes to biotic and abiotic
stresses was also investigated using publicly available RNA-seq datasets  Conclusion
and Quantitative Real-Time PCR (qRT-PCR) validation. Several CHI genes
were upregulated under drought, salinity, and pathogen attack, highlighting
their importance in stress adaptation and defense mechanisms. To further
explore the regulatory mechanisms governing CHI gene expression, promoter
analysis was performed to identify cis-regulatory elements associated with
stress responsiveness and hormone signaling. Binding motifs for transcription
factors such as MYB, WRKY, and bZIP were detected, suggesting complex
regulatory networks controlling CHI gene activity. Co-expression network
analysis revealed interactions between CHI genes and other key enzymes
in the flavonoid biosynthesis pathway, emphasizing their coordinated role in
metabolic flux regulation [1].

Functional characterization of CHI genes can be further validated using
experimental approaches such as gene overexpression and RNA interference
in transgenic plants. Overexpressing specific CHI genes may lead to increased
flavonoid production, while silencing these genes can reveal their precise
roles in metabolic pathways. Additionally, biochemical assays can confirm
the enzymatic activity of CHI proteins and their involvement in flavonoid
biosynthesis. These experimental validations complement bioinformatics
findings, providing a comprehensive understanding of CHI gene functions. The
application of bioinformatics in CHI gene research has significantly accelerated
the discovery and characterization of genes involved in flavonoid biosynthesis

Functional annotation of CHI genes was supported by Gene Ontology ~ in sweet potato. High-throughput sequencing technologies, combined with
(GO) enrichment analysis, which confirmed their involvement in flavonoid ~ computational tools, allow researchers to analyse large datasets efficiently,
metabolism, response to oxidative stress, and cellular signaling pathways.  leading to new insights into gene function and regulation. Machine learning
Comparative genomics analysis with other plant species provided additional ~ approaches are also emerging as valuable tools for predicting gene functions
insights into the conservation and divergence of CHI gene functions across ~ based on sequence features and expression patterns. Integrating these
different lineages. Structural modelling of CHI proteins was conducted to  advanced techniques will further enhance our understanding of the CHI gene
predict their three-dimensional conformations and substrate-binding affinities, ~ family.

*Address for Correspondence: Silvia Wang, Department of Computer Science,

Rutgers University, Camden, USA, E-mail: wangsilv@gmail.com AC kn OWI e d ge me nt
Copyright: © 2025 Wang S. This is an open-access article distributed under the
terms of the Creative Commons Attribution License, which permits unrestricted None.

use, distribution, and reproduction in any medium, provided the original author
and source are credited. -
Received: 02 January, 2025, Manuscript No. jjdrt-25-163388; Editor Assigned: 04 Conflict of Interest
January, 2025, Pre QC No. P-163388; Reviewed: 17 January, 2025, QC No.

Q-163388; Revised: 23 January, 2025, Manuscript No. R-163388; Published: 31 None.

January, 2025, DOI: 10.37421/2277-1506.2025.14.481



mailto:wangsilv@gmail.com

Wang S. Int J Drug Res Tech, Volume 14: 01, 2025

Refe rences 4. Druka, Amis, David Kudrna, Nils Rostoks and Robert Brueggeman, et al. "Chalcone
isomerase gene from rice (Oryza sativa) and barley (Hordeum vulgare): Physical,

enetic and mutation mapping." Gene 302 (2003): 171-178.
1. Yang, Jun, M-Hossein Moeinzadeh, Heiner Kuhl and Johannes Helmuth, et al. geneti uiat pping ( )

"Haplotype-resolved sweet potato genome traces back its hexaploidization history." 5. Dastmalchi, Mehran and Sangeeta Dhaubhadel. "Soybean chalcone isomerase:
Nat Plants 3 (2017): 696-703. Evolution of the fold, and the differential expression and localization of the gene

family." Plants 241 (2015): 507-523.
2. Yan, Mengxiao, Haozhen Nie, Yunze Wang and Xinyi Wang, et al. "Exploring 4 (2015)

and exploiting genetics and genomics for sweetpotato improvement: Status and
perspectives." Plant Commun 3 (2022).

3. Park, Sang-ll, Hye-Lin Park, Seong-Hee Bhoo and Sang-Won Lee, et al.
"Biochemical and molecular characterization of the rice chalcone isomerase family."
Plants 10 (2021): 2064.

How to cite this article: Wang, Silvia. “Bioinformatics and Expression Study of
CHI Genes in Sweet Potato.” Int J Drug Res Tech 14 (2025): 481.

Page 2 of 2


https://www.nature.com/articles/s41477-017-0002-z
https://www.cell.com/plant-communications/fulltext/S2590-3462(22)00082-7
https://www.cell.com/plant-communications/fulltext/S2590-3462(22)00082-7
https://www.cell.com/plant-communications/fulltext/S2590-3462(22)00082-7
https://www.mdpi.com/2223-7747/10/10/2064
https://www.sciencedirect.com/science/article/pii/S0378111902011058
https://www.sciencedirect.com/science/article/pii/S0378111902011058
https://www.sciencedirect.com/science/article/pii/S0378111902011058
https://link.springer.com/article/10.1007/s00425-014-2200-5
https://link.springer.com/article/10.1007/s00425-014-2200-5
https://link.springer.com/article/10.1007/s00425-014-2200-5

