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Over the past decades, the incidence  of life threateninglife-threatening fungal infections has increased dramatically, in particularparticularly among patients with impairedhampered immune function. Fungal infections worldwide cause approximatelyaround 1.5 million deaths annually, which is more thansuperior to the annual deaths caused by malaria and tuberculosis. Owing toWith respect to high toxicity, narrow spectrum of activity, and drug resistance to current antifungals, there is an urgent need to discover novel leads from molecules of natural origin, especially those derived from plants and microorganisms, for antifungal drug discovery. Among the antifungal drugs introduced atinto the clinics,clinic,, those that affecteffecting  ergosterol biosynthesis are still superior too to the other classes of antifungals because of & the vital role of ergosterol in fungal growth and development. This this review highlights current knowledge ofabout available antifungal agents and further discusses on antifungal drug discovery from natural compounds of natural origin, which affect ergosterol bio-synthesisbiosynthesis. Special attention is givenmade to the fungal sterol C24-methyltransferase (SMT), a crucial enzyme in the ergosterol biosynthesis pathway, as a novel target for rational drug-designdrug design.	Comment by Author: The words 'about' and ‘around’ are commonly used when rough estimations are made. However, in academic/scientific writing, using the word 'approximately' with numerical values is preferred, as it indicates that it is very close to the actual value.	Comment by Author: Please note that “malaria and tuberculosis” suggests the two together. If it is so, please add together to read “…malaria and tuberculosis together.” If it is not so, then use “…malaria or tuberculosis.”
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INRODUCTIONBACKGROUND
 CurrentlyNowadays, the mortality caused by rate of fungal infections worldwidein the world  is more than 1.5 million1,500,000 deathscases annuallyevery year. This figure is higher than the annual mortality due to hiv HIV and malaria infections and equal to the annual mortality due to tuberculosis. The incidence of infections varies from person-to-personperson to person, and depending on theeach individuals immune system of each individual, the level of exposure varies considerably (1, 2). Therapeutic methods for invasive fungal infections that are currently in use are very limited comparedin comparison with those for bacterial in fectionsinfections. Moreover, there are no reliable methods for the treatment of many fungal diseases, includinglike candidiasis, owing due to the resistance of the aetiologicetiologic fungi to available antifungal drugs (2). Owing toWith respect two the high-prevalencehigh prevalence of fungal infections and the treatment problems associated with such infections, further efforts are needed to identify and developdetect new antifungal drugs. There are currently three3 antifungal drug groups used in clinicsclinic, namelyincluding polyenes, azoles, and echinocandins (3). These antifungals target the cell membrane and cell wall components of moulds and yeasts butwhile they have limitations in the treatment of invasive fungal infections, that has forcedforcing researchers to make further studystudies on the production of new drugs (4) (Fig. 1one). For example,. e.g, the famous polyene drug, i.e. amphotericin B, has the least function in the safe form of a liposome;, azoles produce drug resistance and echinocandins, which are prescribed only intravenously, are very very expensive (4). ConsequentlyWith respect to these issues, a series of specific natural compounds have recently been used to produce new antifungal drugs (4). Many of these alternative new natural antifungal drugs are not categorised as antifungal drugs, but alone or synergically, their antifungal effects have been proven (5). The α-bisabololα-Bisabolol, which is a component of  in chamomile, interferes with zymosterol synthesis throughby a novel mode of action byas inhibiting sterol C24-methyl transferase and preventingprevents the formationfoundation of fecosterol from zymosterol in ergosterol biosynthesis (6). Many antifungalanti-fungal drugs have natural origin, such as phenolic acids, flavonodsflavonoids, tannins, stilbenes, curcuminoids, coumarins, lignans, and& quinines, have natural origins. They are produced by the plants during secondary metabolism or injurywhen a plant is injured. MicroorganismsMicro-organisms can also have the ability to synthesisesynthesize various groups of natural antifungal compounds (7). 	Comment by Author: Please note that ‘mortality’ and ‘mortality rate’ cannot be used interchangeably. ‘Mortality’ or death is the number of deaths due to a specific disease or condition. ‘Mortality rate’ or death rate is the number of deaths due to a disease divided by the total population.
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 Challenges and new approaches    ofto antifungalanti-fungal drug developmentDevelopment. 

CurrentlyNowadays, the development of new antifungal drugs has beenover growing increasing. compared withto the developmentadvances ofin new antibiotics that are used to treat bacterial infections., However, the fundamental advances in fungal treatments are challenging because ofdue to the eukaryotic nature of fungifungus (2). One of theseThe challenges isinclude the toxic effectseffect of antifungal drugs and in addition to the pathogenicpathogen fungifungus on the hostshost  . Thus, the three3 main classes of antifungal drugs are designed to be unique to the fungi, and the biggest challenge ininto the development of new drugs is the complexity of knowing the clinical effects of these drugs (8). Other factors delayingslowing the development of new drugs are lack of sufficient scientific documentation, economics economic challenges, and rigorous monitoring of centrescenters and government agencies (9).; Consequently, new creative solutions are needed to over comeovercome these factors. 	Comment by Author: I am not sure why this is italicized. Please undo the italics if it is not a requirement.	Comment by Author: Please clarify which centres you are referring to. E.g., Research centres.
 It has been shown that Newnew antifungal drugs can be producing produced by targeting ergosterol biosynthesis inat the cell membrane as well as targeting the cell well components of the pathogenic fungi (10). In-fact, Thethe mechanism of action of these drugs are is to destroy or disable the enzymes or compounds in the cell membrane or cell wall of the fungi that are necessary for theirthe survival of the fungii that are present in there cell membrane or cell-wall. One of the new classes of antifungal drugs is enfumafungin, that which is a natural suppressant of GS1 31,3-β- glucan synthasesynthesis), produced by an endophytic Hormonema species (11)..	Comment by Author: Please avoid the extensive use of “It has been shown that...” “Our results showed that....” etc. These expressions can be generally omitted from the sentence without a loss of meaning. Besides, they increase the word count unnecessarily.	Comment by Author: I have revised this sentence for clarity and flow. Please check whether the revision conveys your intended meaning.
Studies are ongoing to findFor the development of new antifungal drugs finding specific natural compounds, from natural origin throughby high- throughput screening, is in progress for the development of new antifungal drugs (Fig. 2). One approach tois screening of chemical compounds, in which they are used to create mutations in pathogenic fungi and the resistance to infection in a mutated fungus, wasis evaluated using the wild type of the desired fungus. Use of assessingAssessing the lack of growth by increasing the sensitivity or specificity of the combination is another important approach toof antifungal drug discovery from natural sources (12, 13).	Comment by Author: I have edited this section for clarity and flow based on my understanding of the text. Please check if your intended meaning has been appropriately conveyed. If not, please consider rewording or clarifying your intent so that I could suggest an alternative edit. 
Natural product- based antifungal drug discovery. 

Since the discovery of penicillin, the pharmaceutical industry has strivedbegun tremendous efforts to use natural compounds to producemake antibiotic and antifungal drugs, especially in the production of antifungal drugs. Natural compounds that inhibit cell wall synthesis are an important class of antifungal drugs (4). As shown in Fig. 3,. antifungal drugs with the natural-origin combinationscombination origin, belong to two 2 groups: a group that has a completely natural origin–– directly extracted from plants or microorganisms through cultivation (5, 14, 15) and another group discovered by using metagenomicmetagenomics approaches.	Comment by Author: This sentence is confusing because antibiotics are different from antifungals. Please cross check and clarify it if my revision does not convey your intended meaning.
The methodsMethods used for investigatingto investigate the genomical genomic structure of natural compounds is are also used to determine the best performance of drugs, and the best fungi for genomic testing of drugs include: Saccharomyces cerevisiae, C.Candida albicans, and aspergillus Aspergillus fumigatus (16). Despite the large number of antifungal compoundscompound introduced in recent years, there is very limited report on the mode of action of thesesuch antifungalsanti-fungals. Fig. 4. showsShow’s the chemical structure of natural antifungal compounds with known mechanisms of action of which echinocandins are selected examples of the recentlycurrently developed antifungals used in clinics . The other compounds are candidatescandidate for developmentto develop as novel drugs antifungal drugs.	Comment by Author: Typically, the genus and species name of an organism are written out in full and italicized (e.g., Homo sapiens), both in the title of a manuscript and at the first mention in a paper. After first mention, the first letter of the genus name followed by the full species name should be used (e.g., H. sapiens).	Comment by Author: In bacteria nomenclature, please italicize family, genus, species, and variety or subspecies, and begin family and genus with a capital letter. Kingdom, phylum, class, order, and suborder begin with a capital letter but are not italicized. If a generic plural for an organism exists, it is neither capitalized nor italicized.
Echinocandins. Echinocandins, including caspofungin (Fig. 4-1), micafungin, and anidulafungin, are a new class of antifungal drugs that inhibit the glucan synthesis in the fungal cell wall of pathogenic fungimain pathogens, such asi.e Aspergillus and Candida, byvia inhibiting the enzyme 1, 31,3-β- glucan synthase. As a consequence of β-glucan destruction, resistance to osmotic forces is impaired, which leadsleading to fungal cell lysis. It has been shown that echinocandins improve host immune responses byvia exposing antigenic β-glucan epitopes that trigger host cellular recognition and& inflammatory responses.; 	Comment by Author: I am uncertain whether you are referring to one figure or four figures. Please use ‘Figs. 1–4’ if referring to four figures.

CONCLUDING REMARKS AND FUTURE PROSPECTSFUTUR Prospects
 The development and production of antifungal drugs has have progressed markedly since the 1950s, with the spread of cryptococcosis disease in the worldworldwide;, at that time, penicillin was the only known drug that used for all infections. When amphotericin B was discovered and developed, fungal treatments improved significantly. CurrentlyAt presently, the growth trend of novel antifungal drugs is very slowed slow compared to the rise in fungal infections. The reason for this is low demand of in the market, low profits, and the opinion of drug manufacturing companies that the use of these new drugs is more expensive than the oldcurrent drugs. Therefore, it is quite logical to research about new antifungal drugdrugs compounds that originate from based on natural compounds and are and originated from nature at reasonable pricesreasonably priced. This review further indicates that broad spectrumbroad-spectrum bioactivebio-active molecules withby natural originsorigin, such as α-bisabolol, which target specific sites in the ergosterol biosynthesis pathway and have low toxicity in mammalian hosts, such as α-bisabolol are potential candidates for drug development against a wide array of fungi with least toxicity for the mammalian host. FurtherFurther studies onfor drug discovery usingbased on omics approaches are quite necessary to reduce the upcoming challenges in producingmaking new drugs.	Comment by Author: Please confirm the correctness of this revision.	Comment by Author: The meaning of this section seemed unclear, as written. I have revised this section for clarity and flow based on my understanding of the text. Please check if your intended meaning has been appropriately conveyed. If not, please consider rewording or clarifying your intent so that I could suggest an alternative edit. 
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