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 Abstract: In order to deal correctly with difficulties, modern technology like computer tools and experimental 

techniques must be used quickly and efficiently. Ligand-binding sites are frequently the beginning point for protein 

annotation and drug design structures. In recent decades, several computer approaches have been developed for 

the prediction of binding sites.  Knowledge of the 3D structures of protein has been known for long, but new 

advancements have altered the possibilities drastically in genome sequencing, robotics and bioinformatics. These 

high-performance structural determination methods can offer strong screening approaches in recent days. 
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Introduction 

Genetic and chemical methods are the two 

primary techniques for mosquito control. In 

genetics studies, many approaches are developed 

to change the genetic pathways of mosquitoes, 

such that illnesses can not be transmitted, but 

blood meals may still be used (Chesnut et al., 

2019). Uncertainties concerning the release of 

genetically modified organisms into the 

environment are the difficulty with this method. 

There are therefore more practicable fine-tuned 

chemical strategy; just one substance that acts for 

a short time and aims for a single insect is selected 

(Gopal and Kannabiran, 2003).  These compounds 

should only be insecticides to kill low residue 

mosquitoes and should not proceed along the 

same route as DDT (Reegan et al., 2016). A 

promising strategy should be taken towards the 

blockage of target proteins in the physiology of 

insect mosquitoes and the creation and discovery 

of possible inhibitions (Ghaffar et al., 2020). 
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 Homology modelling is used mostly for protein 

structure prediction and develops an atomic 

resolution model for a series of queries of amino 

acid proteins (Singh et al., 2017). The quality of 

the homology model depends on the sequence and 

template structure. Molecular docking and 

molecular screening investigations are now 

fundamental to many current drug development 

efforts based on structure. Therefore, knowledge 

of protein and ligand interactions with a particular 

medication can offer a meaningful understanding 

of the drug's binding interaction and relativity 

(Ahmad et al., 2015). 

 In giving an insight into their molecular 

activities the three-dimensional (3-D) structure of 

proteins is of great concern. Further 3D structural 

research will assist identify binding sites and may 

lead to the development of novel drugs (Singh et 

al., 2017). Homology modelling is only a feasible 

approach, since it creates models that can be 

utilised for further study and it also helps forecast 

the 3D macromolecule structure with an unknown 

structure (target) (Youn et al., 2014). 

 Virtual scanning takes into account the data 

set's docking and scoring of each compound and is 

based on the prediction of binding modes and 

binding affinities by connecting to an X-ray-

crystallographic structure of each compound in 

the dataset. In a recent research, some aspects 

such as the quantity and variety of the ligand data 

have been examined, and a broad range of targets 

and assessments have been undertaken 

(Balachandran et al., 2021). In light of the fact that 

numerous ligands are docked in various directions 

and may frequently miss co-operations that are 

known to be significant for the objective receptor, 

this turns out to be more troublesome as the size 

of the dataset increments along these lines. 

Another methodology is to kill inauspicious 

mixtures prior to docking by limiting the dataset 

to medicate like mixtures by sifting the dataset 

dependent on suitable property and sub-

underlying highlights and by performing variety 

examination (Talukdar et al., 2017).  

 Protein-protein docking is a highly 

computational approach. The quality of the 

docking techniques shows that we have 

unlimitedly input domain III of dengue virus 

serotype I and 4E11, known as heterodimeric 

crystal structures (Devillers, 2018), in the 

prediction of Den-Envelope-DC- SIGN and Den- 

Envelop-2G12 interaction of Z dock, for testing.  

Sterol carrier protein:  

SCP homology, including insects, is observed 

across the animal kingdom. A number of essential 

intracultural enzymes are missing in insects, 

which is why cholesterol food synthesis sources 

for their steroid derivatives are completely 

dependent on external sources (Jeneta et al., 

2019). Thus SCP-2 requires that insects have 

cholesterol systems that are necessary throughout 

their life cycle for absorption, transport, and 

storage. Two key biological requirements must be 

met by intracellular transport of cholesterol in 

insects (Liu, 2015). 

 Two major biological demands must be met 

for intracellular cholesterol trafficking in insects: 

first, the need to absorb free cholesterol in cell 

membrane structure and, later, cholesterol as a 

precursor for steroid production. These two 

routes most likely metabolise cholesterol with the 

same intracellular transportation protein(s). As 

part of this job, SCP-2 seems to be a good 

candidate (Taktak et al., 2019). 

 Sterol Carrier Protein or the quasi 

transmission protein were initially identified 

because it is a minor protein with a molecular 

weight of 14 kDa, among cholesterol transporters 

engaged in cholesterol and lipid in vertebrates 

intracellular transportation. SCP-2 belongs to the 

sterol-binding domain and stomatin protein family 

(Hussein et al., 2018). HSD17B4 has a close 

localising sequence at the C-terminus, which 

targets these proteins to the peroxiosome, 

according to SCP-2 SCP-X vertebrates (Scotti et al., 

2018). 

 An independent gene identical to SCP-2 has 

been discovered in the yellow fever mosquito 
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Aedes aegypti. In the midgut of the larvae, and 

large cholesterol-reliefs (Komala et al., 2014). This 

protein also exhibits a high expression. A distinct 

non-peroxisomal, low molecular weight protein 

seen in SCP-2 genes seems to be the mosquito 

SCP-2 (AeSCP-2). Similar to SCP-2, AeSCP-2 binds 

similarly to cholesterol and fatty acids, both SCP-2 

vertebrate and AeSCP-2 enhance the intake of 

cholesterol over expressing cells (Dhivya and 

Manimegalai, 2013). 

 The insects are not cholesterol-synthesizing; 

they may become part of the cholesterol shotter 

and dietary steroids of the lysosomes that are 

transferred into the endoplasmic reticulum and 

mitochondria from external sterols into the cell 

(Adejoro et al., 2016). In an endoplasmic 

reticulum, SCP-2 may also take part in the 

conversion of cholesterol to mitochondria for 

steroid biosynthesis, after conversion of dietary 

sterols to cholesterol or cholesterol to 7-

dehydrocholesterol. The absence of peroxisomal 

sequence located in the AeSCP-2 C-terminus 

implies that the cholesterol can be absorbed or 

trafficked by AeSCP-2 (Adejoro et al., 2016). 

D-7 Salivary gland protein: 

Blood-sucking arthropod saliva includes a 

complex and varied combination of anti-

hemostatic, anti-inflammatory, and immunomo-

dulation (Vincent et al., 2020). D7 salivary protein 

family is widely expressed in blood-feeding 

diptera and is distantly associated with the 

superfamily odorant binding protein. The long and 

short proteins D7 occur in mosquitoes (Srinivasan 

et al., 2015; Loza-Mejía et al., 2018). Specimen 

lipocalins developed as ticks and kissing bugs 

acting as effective breastplates of biogenic amines, 

and the D7 proteins had a similar role. We thus 

produced a D7 long form from Aedes aegypti 

(Jankowska et al., 2018) and five members of the 

African Malaria Vector family Anopheles gambiae. 

 The D7 family has been found as particularly 

expressed among several distinct protein families 

of adult Diptera (Nag and Chowdhury, 2020), 

which is unique to hematophagous arthropods. 

These proteins are distant families of the 

superfamily odorant-bound protein, a separate 

branch of which they are. Two D7 subfamilies 

occur in mosquitoes, the short family of 15 to 20 

kDa and the large one of 27 to 30 kDa (Thireou et 

al., 2018). 

 The most common African vector of malaria, 

Anopheles gambiae, contains three long and five 

short D7 proteins, organised in a reverse tandem 

with a 3R chromosomal arm (Kumar et al., 2012). 

One short D7 protein, called hamadarin, is 

produced and has been found to have anticlotting 

action in closely related Anopheles stephensi 

mosquito. For other members of the proteins that 

have 40% amino acid similarity, no further 

function has been described (Nongonierma and 

Fitz Gerald, 2017).  D7 proteins may act as 

scavenger of biogenic amines or other 

haemostasis agonists, such as ticks and kissing 

bugs with salivary lipocalines (Sharma and 

Awasthi, 2021). 

 The lack of an anti-clotting effect of parallel D7 

and Hamadarin-related proteins shows that the 

inhibition of the intrinsic blood coagulation 

pathway has developed primarily inside the D7r1 

hamadarin branch. This branch's terminal location 

in the evolutionary tree implies that this 

antimonopoly activity developed exclusively 

within the anopheline lineage (Sanni et al., 2018). 

In the blood-sucking insect Rhodnius prolixus the 

distinctive feature of the hamadarin homolog is 

the only anti-pelling protein in other short D7 

proteins. The widespread presence of D7 long and 

short proteins in both culicines and anophelines 

implies that they played an important role in the 

early development of mosquito blood feeding 

(Maia and Amador, 2018). 

 Histamine associating with D7 molecules may 

have developed concomitantly or later than the 

adjusting role of serotonin, since host vertebrates 

have been 'studied' in the detection of blood 

sugars with immune mast cell degradation and the 

release of histamin irritation within 1 min of 

biting. Although certain mammalian platelets 

contain as much histamine as serotonin in non-
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mammalian thrombocytes, the quantities of 

histamine are unknown (Thillainayagam et al., 

2020). 

 The development of D7 protein NE binding 

may also be linked to the vascular heats exchange 

regulation in homeothermal animals (Devillers et 

al., 2014). For example, human epidermis has 10 

times as much blood arteries as necessary for 

metabolism in an organ. Most of these arteries are 

under normal conditions, closed due to active 

sympathetic noradrenergic vasoconstriction, but 

in hyperthermia a decrease in the noradrenergic 

tonus might cause environmental heat loss 

(Pervaiz et al., 2018). Accordingly, additional 

adaptation to hematophagia may take place, even 

if the skin of a cold animal is vasoconstricted, by 

sequestering NE, when the bloodsucker develops a 

method to provide the meal. Accordingly, despite 

aiding mosquitos in feeding blood for more than 

120 million years, D7 proteins remain to be 

functional (Eswaramoorthy et al., 2021). Herbal 

extract phytochemicals might serve as an 

alternative technique for identifying potential 

inhibitor compounds that will block carrier 

proteins and may cause new and more efficient 

mosquito control agents to be discovered                  

(Prakash et al., 2010). 

Conclusion 

The mechanism of chemical action of new biocidal 

agents has shown significant attention in recent 

study. A novel approach to rational design may 

lead to the development of new compounds with 

potential biocidal activity and to yet, a new 

insecticide has not been produced that operates 

directly with regard to inhibition of proteins of 

mosquito physiology.  Initial molecular docking 

studies enabled us to only identify compounds 

competing with the protein active region. The 

results achieved in this context have been 

regarded satisfactory as they allow the selection of 

structures with strong pharmacological and 

toxicological characteristics which are crucial to 

choose more effective mosquito borne illness 

compounds. 
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