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Effectiveness of Natural vs. synthetic antifungal treatments against Saccharomyces cerevisiae
Introduction
Due to the kept pace by the current antifungal drugs with the upcoming fungal infections medical demands, there is an increased need for new and effective medications. However, the discovery of antifungal medications is subjected to hindrances by the fungal and mammalian cells of evolutionary similarity. This case leads to non-selectivity and human homologs in fungal drug targets. In this case, our objective was to develop a natural method for antifungal treatment through the use of Saccharomyces cerevisiae distributed in six-well plates with the growth and treatment of the fungus halted since the antifungal substances active components impede crucial cellular procedures hence killing or limiting the development of the fungi.
Potential antifungal drugs' primary source still remains to be the natural products owing to the fact that both echinocandins and polyenes were obtained from natural microbial products. However, one of the significant challenges in discovering such drugs is identifying and purifying a compound challenge from a natural product complex extract. Our central hypothesis in the experiment was to identify critical life-history traits such as distribution, reproduction, tolerance, range, and diet. In our attempts to identify new natural products that were biologically active and produced in underexplored and unexplored ecological niches by actinomycetes, in this experiment, we assessed the feasibility of a bioassay that was throughput high for microbial extracts screening for natural antifungal products. In this case, we utilized the Saccharomyces cerevisiae yeast reporter strain, which heterologously produces HHk for microbial extracts screening for antifungal activity (Biological Sciences Department. 2019).
Background Information
Group III HHKs regulate virulence factors, sporulation, and morphogenesis in many fungal pathogens in humans such as C. Albicans as well as Blastomyces dermatitidis. HHKs' conversation and their mammals' absence throughout the kingdom of fungi enhance an attractive drug target. Hydrochloric Acid, 10Bleach, Tea Tree Oil, and Oregano Oil are antifungal substances whose ability for yeast reproduction rate inhibition is measured and tested through the yeast colonies' average numbers under each circumstance (Falleh et al. 2020). Saccharomyces cerevisiae yeast, on the other hand, reproduces at high rates and in short periods of time, and as well they are a perfect model organism. Additionally, the fungus serves as a model for other pathogenic fungi that are potentially harmful that has the capacity to affect plants or crops. Additionally, yeast is commonly found in dead organic materials and fruits and are heterotrophic, although some are also parasitic.
Methods and materials
In the experiment, we used Oregano oil, 4% bleach from the bottle, Tea Tree Oil, Hydrochloric acid, Saccharomyces cerevisiae yeast cell structure about 10^9 cells/ml supplemented plates for the fifteen Agar plates, 1000uL and 100uL micropipette, sterile Buffer solution. Vortex mixer, Microfuge tubes 2ml by eight sizes, microfuge tube stand, spinning stands for plating, and fifteen sterile tools applied to spread yeast (Broach, 2012).
The first procedure involves the original cell culture serial dilution applying a micropipette. With a sterile buffer solution, cells are diluted 10^-6, which will be carried out through the 100ul of 10^9 Saccharomyces cerevisiae culture addition to more buffer solution 900ul and overtaxing again leading to original culture dilution. For achieving the final 10^6 diluted solution 2ml, the dilution should be performed twice. For each treatment, each plate is labeled and given 100ul of its specific treatment except the control. Three plates should have 100ul of 4% bleach, another three with 100ul of 5% HCL, three containing 100ul TTO,  three with 100ul oregano oil, and three control plates with no treatment up to fifteen plates in total.
100ul diluted cells might be applied after the treatment is applied to the plates and spread out using a spreader. For contamination avoidance, a new spreader should be applied to each plate. Finally, these samples are left for a week in a temperature-controlled environment lab where the colonies are counted and recorded after a one week period.
Results
 In a throughout high manner, microbial extracts were screened against the antifungal expressing a strain of S. cerevisiae. Hydrochloric acid acted as a positive control since its action mode is known to require the HHKs group III expression (Artiga et al., 2017). Generally, our experiment's hypothesis was supported by the data. In this case, there was no growth of yeast on the oregano plates, bleach plates, or the tea tree plants. Growth was only evidenced in the HCL plates and the control plates. The reason for this was because hydrochloric acid was diluted until it was no longer toxic to the yeast. Additionally, there was no much growth on the control plates. This, therefore, implies that the used sample had an issue (Xiong et al.2020).
The Saccharomyces cerevisiae was seeded in 15 well plates having natural product extracts.  After a week of incubation thirty degrees celsius, extracts that inhibited growth more tremendous than 50% were considered hit (Pagano et al.2019). The hits were assayed against S. cerevisiae strains to determine if they had a dependent activity for a secondary activity.
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/ Cell membrane distruption

Ergosterols play an essential role
in preserving the integrity and
function of the fungal cell
membrane. If such sterols are
bound by antifungal drugs, or
their biosynthesis is inhibited by
specific inhibitors, the cell
membrane integrity will be
distrupted.

Dysfunction of the fungal
mitochondria

Antifungal agents can inhibit the
function of mitochondrial
electron transport chain; this will
give rise to a reduction in
mitochondrial membrane
potential. The inhibition can also
occur through the inhibition of
the proton pumps in the
respiratory chain, leading to a
reduction in ATP production and
the subsequent cell death
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Inhibition of efflux pumps
Efflux pumps. present in all
living cells, remove toxic
substances out of the cell. The
transport often includes
transport of accumulated drug
out of the fungal cell. Thus, the
overexpression of these efflux
pumps can lead to drug
resistance. On the contrary, their
inhibition can reduce drug
resistance





