
Page 1 of 3 
 

Dr. Kwaku Kyeremeh, Department of Chemistry, University of Ghana 

 

21st Century Microbial Natural Product Drug Discovery in the African Context: 

Ghana as Case-Study 

Abstract- 

Despite the tremendous success of modern medicine in many disease areas, there are 

still some diseases that are without cures-HIV-AIDS. This comes amidst the current 

widespread of new diseases-COVID-19 and the spreading geographically of known 

diseases-Hepatitis C with increased virulence. Furthermore, the development of 

strong resistance to treatment by known diseases-Tuberculosis necessitates the 

discovery of new chemotherapeutic drugs with possible novel structure diversity 

and mechanisms of action. 

Drug discovery and development is a multidisciplinary, multistep process that 

requires approximately twelve years and an average of about USD$1.8 billion to 

launch a new drug. The various steps involved in the discovery of drugs can be 

summarized into seven steps that include the selection of disease target, 

development of bioassay based on the identified target, hit identification, 

confirmation and validation, hit-to-lead development, lead optimization, pre-

clinical and clinical evaluation.  

Therefore, in order to ensure that, the drug discovery pipeline contains many drug 

prototypes that can be called upon at any time for the development of new drugs at 

the hit identification, confirmation and validation stage, the world is heavily 

reliant on natural product (NP) and synthetic chemistry (SC) research. However, 

with the award of the 2015 Nobel Prize in Physiology and Medicine to Youyou Tu 

and William C. Campbell/Satoshi Ōmura for the discovery of antiparasitic drugs 

artemisinin and ivermectin respectively, NP drug discovery is rejuvenated with 

stronger philosophy and is currently on the rise as a primary source of mankind’s 

future drugs.  
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One of the new philosophies entrenched in current research on NP as prospective 

drugs is the believe that; diverse, unique, undamaged, low human activity, extreme 

environments that are previously un- or underexplored-Ghana are likely to contain 

novel biological diversity of plant, invertebrate and microbe both terrestrial and 

marine. This novel biological diversity is expected to yield novel chemical diversity 

from which our future drugs can be identified and selected.  

Furthermore, primarily, NPs are sourced from plant, invertebrate or microbes but 

microbes in the rejuvenated NP drug discovery world are much preferred compared 

to the other sources. Microbes have vast preference in modern day NP drug 

discovery due to their numbers and novelty of species, easy reproducible growth in 

the laboratory once successfully established, possibility of easy cloning and 

biosynthetic gene cluster mining and genomic and metabolic diversity that has 

evolved over millions of years. Most importantly, microbial NP drug prototypes are 

invulnerable to the problem of resupply of the active compound and in most cases; 

knowledge of the biosynthesis can help analogue preparations. Therefore, microbial 

NPs provide the largest chemical and biological diversity in any drug discovery 

screening program compared to other natural sources.  

In summary, the hit identification, confirmation and validation provide rapidly 

changing raw materials that drive the drug discovery and development process.  

 

Currently, the Sub-Saharan Africa (SSA) region is burdened with a high incidence of 

infections, schistosomiasis, trypanosomiasis, leishmaniasis and cancer. There is 

current rapid widespread development of resistance to the available treatments for 

these diseases. More striking a fact is that; for the parasitic diseases, the available 

number of drugs for treatment is exceptionally low and each of these have been 

under prescription for periods not less than 30 years. In fact, an average of the 

prescription periods from time of discovery to-date for the top 10 antiparasitics 

(Praziquantel or oxamniquine, amphotericine, pentavalent antimonials, 

paromomycin, miltefosine, pentamidine, fluconazole/itraconazole, melarsoprol, 
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eflornithine and nifurtimox) that is likely to be prescribed to a patient in the clinic 

today is 56 years. Notwithstanding this fact, top pharmaceutical firms are reluctant 

to develop drugs for this group of parasitic diseases, since they affect mostly the 

poor communities around the world.  

Therefore, the current project seeks to capitalise on the growing expertise of drug 

research scientists in Ghana (SSA) who have received training from Europe, USA 

and other parts of the world to take advantage of the huge microbial diversity 

available and; -build a library of novel microbes (GNML) that possess great 

biosynthetic prowess to manufacture our future antibiotic, antiparasitic and 

anticancer drugs –build a library of novel compounds (GNCL) to provide a platform 

for the development of new drugs –build a repository of whole genome sequences 

(GWGR) for the most talented Ghanaian microbes to provide genome mining data 

that can lead to the discovery of novel drug scaffolds –discover and characterize 

novel enzymes that will benefit the microbial drug discovery process –build human 

capacity and install the necessary equipment that facilitates the microbial drug 

discovery processes and –produce a list of possible drug candidates that can be 

developed further in collaboration with strong Africa-based Pharmaceutical 

companies.  
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