
 
 

 
 

Exhibit 363 
S2	Subunit	of	SARS-nCoV-2	Interacts	with	
Tumor	Suppressor	Protein	p53	and	BRCA:		

an	In	Silico	Study	
	

Dr. Paul Alexander comment: 
P53 tumor suppressor protein (Guardian of the genome) & BRCA-1&2) suppressor 
protein.  
 
Is this the reason for the surge in 'TURBO' cancers? Surge in metastasis? Relapses 
from cancer remission? post COVID gene injection shot? 
 
Some may argue that the in silico model is not as rigorous as comparative 
effectiveness trial research, even observational designs. Agreed but this is potent 
research and a serious red flag and we take it. 

 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7324311/	
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Novel coronavirus disease 2019 (COVID-19) is the biggest threat to human being globally. Thefirst casewas identified
in a patient with flu symptoms along with severe acute respiratory syndrome in Wuhan, China in December 2019 and
now it has spread in more than 200 countries. COVID-19 is more lethal in the elderly and people with an underlying
condition such as asthma, cancer, diabetes. Here we performed bioinformatic analysis to investigate the interaction of
S2 subunit protein of SARS-nCoV-2 of novel coronavirus with tumor suppressor proteins p53 and BRCA-1/2. In this
short communication we report the interaction between S2 subunit proteins with tumor suppressor proteins for the
first time. This preliminary result will open up a new direction to investigate the effect of a novel coronavirus in
cancer patients.

In December 2019, an outbreak of pneumonia was reported in Wuhan,
China which was caused by a new strain of coronavirus called novel coronavi-
rus (nCoV). The novel coronavirus disease-2019 (COVID-19), which started
spreading globally, was latter announced as a pandemic by WHO. Till April
30, 2020, there are 3,090,445 infections and 217,769 deaths worldwide [1].
Previously known SARS-CoV which caused severe acute respiratory syndrome
(SARS) has 79.5% sequence similarity with SARS-nCoV-2 (nCoV). The perni-
cious nCoV has been causing severe flu-like symptoms along with pneumonia
specially in the elderly andpeoplewithailments likehypertension, asthma, can-
cer, diabetes, etc. [2,3] but detail understanding of infection is still lacking.

Coronaviruses (CoVs) belong to coronaviridae family and are the largest
RNA viruses identified till date. SARS-nCoV-2 contains a spike (S) protein
which consists of two subunits S1 and S2. S1 aids the virus to infect human
cells by binding to human angiotensin-converting enzyme 2 (hACE2) and
S2 mediates the membrane fusion process. S2 subunit is further divided (N-
terminal to C-terminal) into fusion peptide (FP), hepted repeat 1 (HR-1),
hepted repeat 2 (HR-2), transmembrane domain (TM), and cytoplasmic do-
main (CP). After infection to host receptor, the HR-1 and HR-2 domain of
S2 subunit interact with each other to form six-helix bundle (6-HB) fusion
core, bringing viral and cellular membrane into close proximity for fusion
and infection [4]. That is why it is very important to study the interaction
of S2 subunit with other proteins, to gain insight in to its function and inter-
action with other potential proteins which have a central role in human dis-
eases. This would unravel the possible mechanism of COVID-19 infection
and severity in humans who are already suffering from an ailment.

Here, we have investigated the interaction of S2 subunit to tumor sup-
pressor and cell cycle-related proteins. HADDOCK 2.2 software [5,6] was
used to analyze the interaction and found that S2 subunit of SARS-nCov-2
strongly interacts with p53 and BRCA-1/2 proteins (Figure 1). p53 and
BRCA are the well-known tumor suppressor proteins, that regulate down-
stream genes in response to numerous cellular stress and are frequentlymu-
tated in human cancer [5,6]. Interestingly we found p53, BRCA-1 and
BRCA-2 interactwith heptic repeat-2 region of S2 subunit through C- termi-
nal domain. PDB ID of these proteins was extracted fromRCSB Protein Data
Base (PDB) and details of crystal structure IDs and interacted amino acid
residues are mentioned in the figure legend. This short bioinformatic anal-
ysis is afirst time report and significant since COVID-19 ismore fatal in peo-
ple with underlying conditions specially lung diseases, diabetes and cancer.
Therefore, further research is needed to understand COVID-19 effect in can-
cer patients and the detailed role of these interactions.
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Figure 1.Analysis of S2 subunit of SARS-nCoV-2 interaction with tumor suppressor proteins. (A) Interaction between S2 Subunit of nCoV (Green color PDB ID: 6LXT [4] asp
1165, leu 1166, asn 1173) with p53 protein (Cyan color PDB ID: 3EXJ [7] thr 281, arg270, arg 277, his 175) (B) Interaction between S2 Subunit of nCoV (Green color PDB
ID: 6LXT [4] asp 1165, gly 1171, asn 1173) with BRCA-1 protein (Cyan color PDB ID: 4Y18 [8] lys 1648, arg 1649, his 1672) (C) Interaction between S2 Subunit of nCoV
(Green color PDB ID: 6LXT [4] asp 1165, leu 1166, ser 1175) with BRCA-2 protein (Cyan color PDB ID: 3EU7 [9] glu 916, leu 938, arg 1117). HR: hepted repeat. (For
interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)
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