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DESCRIPTION 

 

To combat the increasing problem of medication resistance in human TB, new anti-tubercular medicines are urgently needed. Some 

structure-assisted approaches to create drugs that target Mycobacterial Membrane Protein Large 3 (MmpL3) were employed. MmpL3 is 

required for the transfer of mycolic acids, a key component of mycobacterial cell walls. In cell culture, chemicals that effectively suppress 

the development of Mycobacterium Tuberculosis (Mtb) and other mycobacteria were created. The structure of mycobacterial MmpL3 in 

association with one of these drugs (ST004) was determined using cryo-EM on lipid nanodiscs with an overall resolution of 3.36. The 

structure elucidates ST004's binding mechanism to MmpL3, with the S4 and S5 subsites of the inhibitor-binding pocket in the proton 

translocation channel playing critical roles. These findings provide a potential foundation for the development of anti-tuberculosis medicines 

that target MmpL3. Nucleocapsid (N) protein has critical roles in the life cycle of Severe Acute Respiratory Syndrome CoronaVirus 2 

(SARS-CoV-2), including the production of Ribo Nucleo Protein (RNP) complex with the viral RNA. 

 

 The crystal structures of the N protein's N-Terminal Domain (NTD) and C-Terminal Domain (CTD), as well as an NTD-RNA complex. 

The findings show that NTD has a specific tetramer architecture and a distinct RNA binding method in the NTD-RNA complex, which may 

contribute to the creation of the RNP complex. The study also looked for small molecule N-NTD and N-CTD inhibitors and observed that 

ceftriaxone sodium, An antibiotic can prevent RNA from binding to NTD and hence prevent the development of the RNP complex.  

 

These findings might pave the way for more study into antiviral medication design that targets the N protein. The process of creating novel 

lead compounds with desirable pharmacological and physiochemical characteristics is known as de novo drug design. Deep Learning (DL) 

has been a hot issue in de novo drug design, and numerous DL-based techniques for molecular generation problems have been created. 

These techniques were created using four frameworks in general: recurrent neural networks, encoder-decoders, reinforcement learning, and 
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generative adversarial networks. The molecular representation and assessment criteria utilised in DL-based de novo drug creation were 

originally introduced in this paper and then summarised the characteristics of each architecture. Moreover, potential incidents and directions 

for DL-based molecular generation were discussed. 

 

The requirement to mix three or more antibiotics is a hurdle in TB treatment regimen creation. By breaking down high-order drug 

combinations into drug pair units, it lead to limit the prohibitively huge search space. Training machine learning models to predict higher-

order combination therapy outcomes in the relapsing BALB/c mouse model using paired in vitro data is done. Classifiers perform effectively 

and accurately forecast many of the >500 potential antibiotic combinations to be improved over bed aquiline+pretomanid+linezolid, a 

treatment-shortening regimen compared to the standard of care in mice. Classifiers are reformulated as simple rulesets to disclose guiding 

principles for developing combination medicines for both preclinical and clinical results. In one example ruleset, a medicine pair that is 

synergistic in a dormancy model is combined with a drug pair that is powerful in a cholesterol-rich growth environment. These rule sets are 

predictive, intuitive, and practical, allowing for the logical design of medication combinations. 

 

According to a recent report, pharmaceutical companies spent $2.6 billion in 2015 on the development of new, FDA-approved medications, 

up from $802 million in 2003. Although clinical trials entail larger direct expenses, because preclinical investment occurs sooner, the 

capitalised costs of the two stages are essentially comparable. Recent advancements in computational sciences and technology have captured 

the requirements and urgencies, resulting in a range of potentially feasible alternatives. Among them, developers can choose the best 

Artificial Intelligence (AI) to address the issue at hand, such as deep generative models, suitable protocols, and factors. They chart a course 

through biology, chemistry, computer science, pharmacology, and illness therapy. 

 

Tuberculosis (TB) is still a major worldwide health problem, with more than 10 million people becoming infected and around 1.4 million 

dying annually. Combination therapy is used to treat tuberculosis because it minimises disease recurrence and the rate of medication 

resistance development when compared to monotherapy. The therapy Standard Of Care (SOC) was devised over 40 years ago and comprises 

of four medications (isoniazid [H], rifampicin [R], pyrazinamide [Z], ethambutol [E] [HRZE]) administered for two months, followed by 

two drugs (H and R; HR) given for another four to seven months. To enhance results, new multidrug medicines are required, which should 

contain pharmaceuticals that minimise treatment time, boost effectiveness, or both. 
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