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Abstract: Therapies targeting amyloid, such as monoclonal antibodies like Lecanemab, Aducanumab, and 

Donanemab, have garnered FDA approval but remain controversial due to limited clinical benefits and 

significant side effects against Alzheimer. The present theorical work utilized Virtual Screening and 

Docking techniques to explore potential small natural molecules' interactions with the KIBRA 

protein, a promising target for drug development. Kibra protein is considered a biomarker for 

synaptic dysfunction and cognitive decline. Employing Autodock Vina and Pyrx software, on 

several natural compounds and found Hypericin to exhibit the lowest binding energy of 

approximately -9 kcal/mol. Previous studies have highlighted Hypericin's strong affinity for 

Alzheimer's Disease-associated targets like ABAD and BACE1. These findings suggest Hypericin 

could be as a potential therapeutic agent for Alzheimer's Disease. Further research is warranted to 

validate its efficacy and safety for clinical use. 
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1. Introduction 

KIBRA is a multifunctional protein that plays important roles in cellular signaling pathways and 

may have implications for various physiological processes, including brain function and memory 

[1,2] KIBRA (also known as WWC1) is a protein that in humans is encoded by the WWC1 gene. The 

term "KIBRA" originates from the acronym kidney and brain expressed protein. It is primarily 

expressed in the brain and kidneys, but it is also found in other tissues. 

KIBRA has been implicated in various cellular processes, including cell growth, cell polarity, 

and cell migration. It plays a role in regulating the Hippo signaling pathway, which is involved in 

controlling organ size and tissue homeostasis [3-6]. 

Specifically, KIBRA engages with other proteins within the Hippo pathway to modulate the 

function of transcriptional coactivators like YAP (Yes-associated protein) and TAZ (transcriptional 

coactivator with PDZ-binding motif), crucial for governing cell proliferation and organ size [7-10]. 

Recent research by Kauwe et al. has underscored the critical importance of Kibra in synaptic 

plasticity and memory formation. Studies have indicated a correlation between reduced levels of 

Kibra in the brain and the severity of Alzheimer's disease (AD). Moreover, increased levels of Kibra 

in cerebrospinal fluid have been linked to AD progression, suggesting its potential as a biomarker for 

synaptic dysfunction and cognitive decline. Kauwe et al. have suggested that Kibra holds promise as 

a target for AD treatment; however, further research is necessary to fully understand its mechanisms 

of action and to develop effective therapeutic approaches [11]. 

Some monoclonal antibodies such as Lecanemab, Aducanumab, and Donanemab that target 

amyloid have already been approved by the FDA in the United States and are currently in use.  

However, therapies targeting amyloid remain controversial as the biological benefits, such as 

the reduction of beta-amyloid and tau plaques, do not yet translate into clinical benefits with tangible 

effects on patients.  

Additionally, the side effects of these monoclonal antibodies can be significant [12-14]. 
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The present study utilizes Virtual Screening and Docking techniques [15,16] to investigate 

natural compounds' interactions with the KIBRA protein. The Autodock Vina program [15,16], along 

with the Pyrx software, is employed for this purpose. 

These methods aim to identify small molecules that exhibit the highest binding energy with the 

KIBRA protein, potentially uncovering novel compounds for further research and drug development. 

2. Material and Methods 

Structure of Crystal Human Crystal structure of C2 domain of KIBRA protein was taken from 

Protein Data Bank (PDB Code:2Z0U). Docking investigation was performed by Autodock Vina with 

Pyrx program, using : Grid box Coordinates of binding Center X ( 24.1947), Y( 13.3255), Z(35.4581); 

size_x = 49.051660105; size_y = 31.9303591943; size_z = 36.2286488724. 

3. Results and Discussion 

Some monoclonal antibodies, including Lecanemab, Aducanumab, and Donanemab, have 

received approval from the FDA in the United States and are currently in clinical use to target 

amyloid. However, the efficacy of amyloid-targeting therapies remains controversial, as the observed 

biological benefits, such as the reduction of beta-amyloid and tau plaques, have not translated into 

tangible clinical benefits for patients. Furthermore, these monoclonal antibodies can have significant 

side effects [12-14]. 

This study employs Virtual Screening and Docking techniques [15,16] to explore the interactions 

of natural compounds with the KIBRA protein. The Autodock Vina program [15,16], in conjunction 

with Pyrx software, is utilized for this investigation. These methodologies are aimed at identifying 

small molecules with the highest binding energy to the KIBRA protein, potentially unveiling novel 

compounds for further research and drug development. 

Based on the docking results, Hypericin demonstrated the lowest binding energy among the 50 

natural molecules investigated, with a value of approximately -9 kcal/mol. 

Previous studies have consistently highlighted Hypericin's potential to effectively bind with 

ABAD and BACE1 targets involved in Alzheimer's Disease Pathogenesis. 

This suggests that Hypericin may hold promise as a natural therapeutic agent for Alzheimer's 

disease due to its strong binding affinity with relevant protein targets [17,18]. 

 

Figure 1. This figure displays the docking outcomes of Structure of Crystal structure of C2 domain of 

KIBRA protein in conjunction with docked Hypericin -9 kcal mol analyzed by Autodock Vina with 
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pyrx program. On the left side, 2D diagrams illustrate the residue interactions between the protein 

and Hypericin . Meanwhile, the right side exhibits the Ligand Binding Site of the protein, highlighting 

the specific location of Hypericin . 

4. Conclusion 

In conclusion, the study has shed light on the potential of Hypericin as a promising therapeutic 

agent for Alzheimer's Disease. By employing Virtual Screening and Docking techniques, we 

identified Hypericin as having the lowest binding energy with the KIBRA protein, a key biomarker 

for synaptic dysfunction and cognitive decline.Previous research has highlighted Hypericin's strong 

affinity for Alzheimer's Disease-associated targets like ABAD and BACE1, further supporting its 

potential therapeutic utility in Alzheimer's Disease pathogenesis. 

However, it is important to acknowledge that the present study is theoretical, and further 

experimental validation is necessary to confirm the efficacy and safety of Hypericin for clinical use. 

Conflicts of Interest: The authors declare no conflicts of interest. 
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