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Natural products have been remarkable support for a 

diverse range of therapeutics, for treating a wide range of diseases 

with disparate chemical structures and extensive biological properties. 

These molecules serve as precursors for a wide array of semi-synthetic 

and synthetic compounds with important therapeutic functions. While 

a large number of biologics and natural products and their 

pharmacological properties are recognized, new insights and advances 

remain to be revealed. Chemical entities from natural microbial 

products remain relevant to the prospective drug discovery scheme, 

with a more urgent need for new drugs with anticancer, 

immunosuppressant and antibacterial effects, coupled with other 

pharmacological and biotechnological applications. An estimation of 

77% of antimicrobial drugs approved by the FDA since 2000 is 

sourced from products of microbial natural origin.
1
 There have been 

in-depth reviews of products approved by the FDA (natural, nature-

inspired, and semi-synthetic products) which portray the sustained 

significance of natural products for health and medicine.
2
 Biologics of 

microbial origin are projected to maintain their importance in the 

international market from 277 billion as of 2015 to 400 billion USD 

by 2025.
3
 Many novel drug candidates with therapeutic potentials 

from natural compounds are isolated in low amounts and resource 

intensive, making the drug development and discovery process a 

burdensome one. There exist an assembly of drawbacks of microbial 

biologics and natural products which comprise challenges in structural 

identification or product isolation. An increase in microbial products 

from the microbial cell can result in overall stress culminating in cell 

growth reduction. In addition, biologically inactive proteins and 

misfolded formation can reduce recombinant protein yield. Frequently 

expressed in inclusion bodies include multi-domain, membrane, and 

high-molecular-weight proteins.
4
 Likewise, there is considerable 

development as it relates to recombinant protein expression in 

microbial space. The combination of methods could result in 

improvements in natural microbial products (such as ribosome 

engineering and gene shuffling) to increase and improve the 

production of secondary metabolites. The addition of omics 

information such as metabolomics has significant potential in a novel 

drug discovery scheme, to accurately quantify metabolic pathways and 

biochemical changes. Advances in metagenomics have provided better 

resourcefulness for complex and diverse microbial producing-product 

sources such as lakes, rivers, and marine environs.
5
 Extensive 

diversity of engineering schemes can be applied with genome editing, 

recombinant DNA techniques, overexpression of structural genes, 

precursor engineering, ribosome engineering and mutagenesis 

facilitating the resourceful production of pharmaceuticals and natural 

products in microbial systems. Hence, an evolving alternate resolution 

is to reveal biosynthetic determinants from primary producers of 

microbial origin, particularly fungi and bacteria (which function as the 

hosts).
6
 Microbes that are engineered can form significant proportions 

of uncommon natural metabolites, thus expediting the target potent 

derivatives and novel compounds synthesis, coupled with the 

confirmation of their potentiality.
7
 To expand our understanding of 

microbial natural products' efficacy and exploration of their 

applicability where microbiologically-derived bioactive metabolite 

and their analogues could strengthen the improvement of novel 

medicinal agents in industry and academia, research should be focused 

on current technologies such as Clustered Regularly Interspaced Short 

Palindromic Repeats/CRISPR associated protein (CRISPR/Cas), 

which is a technique for editing genome to enable further 

improvement and enhance production.
8
 The mining of the genome is 

an alternative technique to discovering secondary bioactive 

metabolites, which is carried out via information extraction from 

genomic sequences.
9
 Bioinformatics methods can predict trends in 

microbial strains that produce molecules with new chemical structures 

that may have new mechanisms of action that inhibit bacterial 

growth.
10

 Cryo-electron microscopy and X-ray crystallography are 

innovative procedures that aid the solving of structures with precision 

for structural characterization. Cryo-electron microscopy has found 

applications in assessing macromolecular structures at a resolution 

close to an atom.
11

 These methods represent a subset of other 

techniques that should be well-thought-out for studying structures on 

novel bioactive product synthesis. Sequencing initiatives for natural 

product discovery should be focused on samples with the potential to 

produce novel bioactive products in combination with properly 

characterized strains (actinomycetes), as they are still yet to be fully 

exhausted. However, there is still an urgent need to discover more 

secondary metabolites for medicinal use. Investigation of microbial 

natural products from the natural source must remain as a result of 

unmet necessities. Opportunities accessible to us by natural products 

cannot be overlooked. Recent advanced technologies can be used to 

further improve natural microbial metabolites, which maintains a 

persistent means in the discovery of drugs from novel compounds. 

 

References 

1. Patridge, E., Gareiss, P., Kinch, M. S., and Hoyer, D. (2016). 

An analysis of FDA-approved drugs: natural products and their 

derivatives. Drug Discov. Today 21, 204–207. 

2. Newman, D. J., and Cragg, G. M. (2016). Natural products as 

sources of new drugs from 1981 to 2014. J. Nat. Prod. 79, 629–

661. 

3. Grand View Research (2017). Biologics Market Analysis by 

Source (Microbial, Mammalian), by Products (Monoclonal 

Antibodies, Vaccines, Recombinant Proteins, Antisense, RNAi), 

By Disease Category, by Manufacturing, & Segment Forecasts, 

2018 – 2025. Biologics Market Size Forecast, Industry Growth 

Report, 2018-2025. San Francisco, CA: Grand View Research. 

4. Rosano, G. L., and Ceccarelli, E. A. (2014). Recombinant 

protein expression in Escherichia coli: advances and 

challenges. Front. Microbiol. 5:172. 

5. Chandra Mohana, N., Yashavantha Rao, H. C., Rakshith, D., 

Mithun, P. R., Nuthan, B. R., and Satish, S. (2018). Omics-

based approach for biodiscovery of microbial natural products 

in antibiotic resistance era. J. Genet. Eng. Biotechnol. 16, 1–8.  

6. Song, M. C., Kim, E. J., Kim, E., Rathwell, K., Nam, S. J., and 

Yoon, Y. J. (2014). Microbial biosynthesis of medicinally 

important plant secondary metabolites. Nat. Prod. Rep. 31, 

1497–1509. 

7. Matsumura, E., Nakagawa, A., Tomabechi, Y., Ikushiro, S., 

Sakaki, T., Katayama, T., et al. (2018). Microbial production of 

novel sulphated alkaloids for drug discovery. Sci. Rep. 8:7980. 

8. Gaj, T., Gersbach, C. A., and Barbas, C. F. (2013). ZFN, 

TALEN, and CRISPR/Cas-based methods for genome 

engineering. Trends Biotechnol. 31, 397–405. 

9. Zhongyue, L., Deyu, Z., and Yuemao, S. (2018). Discovery of 

novel bioactive natural products driven by genome 

mining. Drug Discov. Therap. 12, 318–328. 

10. Foulston, L. (2019) Genome mining and prospects for antibiotic 

discovery. Curr. Opin. Microbiol. 51,1-8.  

11. Shoemaker, S. C., and Ando, N. (2018). X-rays in the cryo-

electron microscopy era: structural biology’s dynamic 

future. Biochemistry 57, 277–285. 
 

Abiodun Falodun 

Natural Product Research Group, Faculty of Pharmacy, University of 

Benin, PMB 1154 Benin City 300283, Nigeria 

e-mail: faloabi@uniben.edu 
 

Etinosa O. Igbinosa 
2
Department of Microbiology, Faculty of Life Sciences, University of 

Benin, PMB 1154 Benin City 300283, Nigeria 

*Corresponding author. e-mail: Etinosa.Igbinosa@uniben.edu 

 
Trop J Phytochem Pharm. Sci. 2022; 1(1):1 

http://www.doi.org/10.26538/tjpps/v1i1.1 

mailto:Etinosa.Igbinosa@uniben.edu
http://www.doi.org/10.26538/tjpps/v1i1.

