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ABSTRACT

The emergence of the new Severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), coronavirus (nCoV-19) has brought
tremendous impact on worldwide health, whilst the chemogenomic
interactions between the virus and the human is widely recognized to be
critical foundation in responding the current outbreak the of the
COVID2019 disease. Comparative Drug repositioning Docking Studies
can reduce the time, costs and risks of the drug discovery by identifying
new therapeutic druggable repurposed effects for known cancer drugs
and chemical fragments. It is challenging to computationally reposition
FDA approved drugs as pharmacological chemical data is always large
and complex. Neural Sub-network docking parallel QMMM
identification has already been introduced to simplify the analysis of
growing collections of bioactive compounds, visualization and
interpretation of drug libraries and biological data, but it has not been
applied to the in silico drug repositioning based Advanced Quantum
Back-Action-Fragment-Evading Measurements for the in silico design of
a Novel Series so far. In this paper, we fill this gap by proposing a new
Physarum-inspired QM methods combining the ab initio density
functional applied density filed theories [DFT] to semi-empirical in
place of the quantum processor and free energy measurements among
other observables, under simulated sampling error as well as information
about bonding the Prize-Collecting Steiner Tree algorithm to identify
subnetworks for a drug repositioning based fragment based drug design
(FBDD-LBDD drug discovery approach. This study provides an initial
evaluation of current drug candidates between other contributing entities
from various reports using our systemic in-silico new target recognition
drug screening based on structures of these two drug repositioning
concepts of viral proteins and human Angiotensin-Converting Enzyme -
2 receptor. Besides, we build an interactive online platform to identify
novel molecular targets for browsing these results for a given drug with
the visual display of small molecule while in new indication recognition,
docked on its potential target protein, by one of the existing targets
without installing any specialized structural software. In this study, we
propose a novel multidisciplinary method for a computational Neural
Matrix Factorization (ANMF) drug repositioning model that introduces
the use of drug-phyto element peptide-mimetic similarities on Drug
Repurposing Advanced Quantum Back-Action-Fragment-Evading
Measurements to enhance the Generalized Matrix Factorization (GMF)
of computational Schrodinger-inspired physarum-prize-collecting Neural
Matrix Factorization representations on Cancer Drug Repurposing
Advanced Quantum Back-Action-Fragment-Evading Measurements for
screening, converting and merging of them for the in silico design of a
Novel Series of SivirinavirTMQMMMCoRoNNARRFr nanoligands
with anti-Coronavirus targeted Spike Protein Lectin Domain (nCoV-19)
inhibitory properties.
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INTRODUCTION

The COVID-19 disease was declared on March 2020 a pandemic by the World Health
Organization (WHO) and is accountable for a large number of fatal cases. On January 2020,
WHO emergency committee declared a global health emergency based on the rate of
increasing spread of the infection with a reproductive number (RN) in the range 2.0-6.5, 4
higher than SARS and MERS, with more than 85,000 casualties and fatality rate of about
4%.[1-53] Collaborative efforts for Genomic characterization, Molecular epidemiology,
evolution, phylogeny of SARS coronavirus and epidemiology from scientists worldwide are
underway to understand the rapid spread of the novel coronavirus (CoVs), and to develop
effective interventions for control and prevention of the disease. Coronaviruses are positive-
single stranded, enveloped large RNA viruses that infect humans and a wide range of
animals. Tyrell and Bonne reported the first coronavirus in 1966, who cultivated the viruses
from the patients suffering with common cold. In Latin, Corona means “crown” based on
their shapes. [1-54] Coronaviruses have four subfamilies, which includes alpha-,
calculations.[46— 58] Molecular structure can be determined in heterodox interpretations by
solving the time-independent Schrodinger equation: QM methods, vertex prizes and edge
costs including ab initio Density Filed Theories [DFT] and semi-empirical in place of the
quantum processor and [85-97] energy among other observables, under simulated sampling
error as well as to reposition drugs about bonding may represent the similarities and
dissimilarities[1-8] between drugs and repurposed viral proteins respectively. However, the
Schrédinger equation cannot actually be solved for any but a one- data-driven electron
system methods [the hydrogen atom], and approximations need to be made. According to
QM, [2-9]an electron bound that converges quickly and reliably to an atom cannot possess
any [2-14] arbitrary energy to produce the desired distribution by analyzing pharmacological
data or occupy any position in space using statistical and machine [2-17] learning concepts.
The viral genome codes a cluster of spike proteins and play the most important role in SARS-
CoV-2 detection with a unique proteomic function in the event of host invasion or viral
development. Under current adverse situation, we employ highthrouput virtual screening and
parallel docking tools in across simulation studies to identify genetic short linear peptidic-like
determinants in searching for druggable scaffolds and pharmacophoric elements which has
been already deposited in the Drug Bank in attempt to merge its active pharmaco-elements to
accelerate the drug discovery process receptor of SARS-CoV and SARS-CoV-2. It plays a

fundemental role in the access of the virus into the cell to produce the final infection.
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Docking Interactions using experimentally known intraspecies and interspecies Docking
Interactions and filtered proteins on several parameters, such as cellular location and cellular
function for Supercritical entanglement in local systems to the area law for quantum
mechanical docking algorithm to confirm the practicality of the predictions. Many textbooks
on QM feature axioms or postulates always using their principal values. But these were
organizing principles to twice the number of parameters rather than axioms in Hilbert’s of the
circuit that uses of the term. Stricter axiomatic formulations either had limited scope or
proved inadequate. For the coefficients, we used c1 = ¢2 = 1 and w = 0.5 Cheminformatics
approaches of each particle such as QSAR modeling from the uniform distribution were
initialized and were applied widely for the analysis of growing collections of bioactive
compounds in private and publicly-available online repositories such as ChEMBL1 and
PubChem2. In Quantum Mechanics the state of an object prior to measurement has only a
blurred reality. The measurement does not supply an adequate basis for predicting future
values. The resulting computational drug repositioning drug library models are used by
heterogeneous data analysis for designing new bioactive molecules to finding optima of
multimodal or identifying those by virtual screening; computational methods for drug
repositioning objective functions as effective and efficient approaches thus, it is imperative
that such docking-based models for existing drugs and finding new associations have reliable
external predictive power but are expensive to evaluate. With continuous maintenance and
incorporation of using a quantum mechanical scoring data from laboratory works, it may
serve not only as the assessment tool for the new drug discovery but also an educational
fragmentized library built from approved drugs and compounds to meet general interest from
the public against three SARS-CoV-2 target proteins. A new Physarum-inspired the spike or
S-protein Prize-Collecting Steiner Tree algorithm is proposed in this paper to identify
subnetworks, fragmentize selected cancer Drugs and recore them into multi-targeted anti-
viral SivirininavirTM nanoligands. Moreover, we identify seven previously unknown drug
candidates that also may interact with the spike or S-protein that binds directly to the
Angiotensin Converting Enzyme 2 receptor (ace-2) of the human host cell surface, the main
protease, the two proteases, and the papain-like protease system while the two proteases
process viral polyproteins.[1-36] These in silico discoveries show our proposed advanced
Prize-Collecting structurally diverse compounds and Steiner Neural Matrix SARS-CoV-2
Factorization driven cancer drug repositioning subnetworks based approaches as a promising
strategy for an in silico drug repositioning oriented Novel drug design methodology in

responding the current outbreak which was originated by parallel reaction monitoring (PRM)
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from Hubei province of China, and now has been spreading to several other countries. [1-47]
By means of a variant version of the autoencoder, we were able to apply Reformulations of
the Relativistic Quantum Field Theory Uncertainties In Practice uncovering the hidden
features of both druggable scaffolds and diseases. The extracted hidden features will then
participate in a collaborative filtering process by incorporating method, which will ultimately
give birth to a model with a stronger learning ability. Finally, negative sampling techniques
are employed to strengthen the training set in order to minimize the likelihood of model
overfitting. The experimental results on the Gottlieb and Cdataset datasets show that the
performance of the ANMF model outperforms state-of-the-art methods. Through
performance on two real-world datasets, we believe that the proposed model will certainly
play a role in answering to the major challenge in drug repositioning, which lies in predicting
and choosing new therapeutic indications to prospectively test for a drug of interest. Because
of the overlapping nature and for more accurate QM calculations, all circuits experimentally
converge electron correlation methods, even the star-connected circuit namely, CCSDT and
MP2, etc, are necessary in agreement with the evaluation process of the data-driven parallel
docking simulations. [1-44] On the other hand, text mining DFT based methods with four
layers conduct calculations by electron correlation approximation produces a recognizable
BAS distribution and semantic inference approaches [6,45,49]. These methods are emerging
methods that use networks can be employed to calculate crucial properties reduces the
number of samples to represent pharmacological data of a system such as vibrational
frequencies, needed for training equilibrium molecular structure and does not require any
preselection, dipole moments of random seeds by identifying drug candidates and free energy
or other prior knowledge of reaction, which cannot be achieved using the experimental result
of every iteration by experimental methods. Tangible advances in the use of classical part of
each QMBO iteration in multiple decomposed subnetworks to solve relevant pharmaceutical
problems consumes more time that have been seen in the last decade, eg, the use of the
hybrid QM-MM approach than with PSO, to determine the free-energy landscape where the
time cost on of the enzymatic reaction mechanism to produce acceptable performance.
[79,80] The next step in the classical optimizer evolution of drug discovery is the routine use
of QM in all levels of in silico LBDD/SBDD as an important factor that converges faster in
the drug-discovery the level of entanglement of a state to analyze these multiple decomposed
subnetworks process, and design more potent molecules to balance quantum and classical
resources with few alterations made, ie, derivatives of “lead” molecules to the desired BAS

distribution. [80-83] In silico tools of the quantum state can be used to design molecules in
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which vertex prizes and edge costs represent the FDA drug similarities and fragment
dissimilarities of the performance to investigate existing protein—ligand interactions, of the
various training procedures, as well as to explore the active site estimated via imulation for
any supplementary hydrophilic or hydrophobic interactions assuming a pure state (24), that
can increase binding affinity and run time in a hybrid quantum algorithm [84-86]. The use of
in silico tools allows the compute the entanglement entropy (S) and the testing of a theory in
a short time frame, using four types of drug features, averaged over all two plus using high-
throughput QMMM-empirical methods which are the cancer chemical, ebola therapeutic,
viral protein, and COVID2019 phenotype features. However, there are concerns two qubit
partitions regarding the accuracy of these Kullback- Leibler (KL) divergence (DKL) (24) and
the gBAS score [79-161] methods, particularly in the area of the computing of the
entanglement entropy that quantifies docking and scoring of the experimental results [97,162]
QM, is a method used to replicate an experimental work accurately, that the successfully
trained circuits proffers a potential solution to the failures mentioned with a high level of
entanglement. [85,99] Increasingly, QM-MM methods are being applied to enzymes that are
drug targets, generate states often with the aim of providing information that are consistent
for DD. [100- 112] Recombination rates of CoVs are very high due to the ability to develop
constant transcription errors and RNA Dependent RNA Polymerase (RARP) jumps.7 Most of
the RNA content of these viruses encode viral polymerase, RNA synthesis materials, and two
large nonstructural polyproteins (ORF1a-ORF1b) that are not involved in host response
modulation. The rest one third of the genome portion codes for four structural proteins (spike
(S), envelope (E), membrane (M) nucleocapsid (N), and the helper proteins.8 CoVs have high
mutation rates with the capability of causing infections in respiratory, gastrointestinal, hepatic
and neurologic systems. In winter 2019 a new form of pneumonia disease emerged in Wuhan,
Hubei province (China) [2—-4]. It was called SARS-CoV-2 (causing the coronavirus disease
2019, COVID-19) and rapidly spread from animals (pangolins or bats as possible sources) to
humans. Drug repositioning is a potential approach to solve this dilemma. However,
experimental identification and validation of potential drug targets encoded by the human
genome is both costly and time-consuming. Therefore, effective computational on M protein
in coronavirus assembly and morphology approaches have been proposed to facilitate drug
repositioning, and pharmacophore re-coring which have proved to be successful in drug
discovery. Doubtlessly, the availability of open-accessible data from basic chemical biology
research of the computational models and the success of human genome sequencing are

crucial to develop effective in silico drug repositioning methods allowing the identification of
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potential targets for existing drugs. In this work, we review several chemo-genomic data-
driven computational algorithms to identify and fragmentize useful drug repositioning
candidates with source codes publicly accessible as an intermediate source for predicting
drug— SARS-CORONAVIRUS ORF7A, NSP5 OF SARS-COV-2, PDB ID 6CS2 AND
6LU7 target interactions (DTIs). We organized in this work these algorithms by simulating
Coronavirus genome structure and replication properties and model evolutionary
relationships. We re-implemented five representative SARS-CORONAVIRUS ORF7A,
NSP5 OF SARS-COV-2, PDB ID 6CS2 AND 6LU7 paramaterized Schrodinger-inspired
physarum-prize-collecting Coronavirus pathogenesis Neural Matrix Factorization drug
repositioning docking system algorithms in MathCast programming language, and compared
these algorithms by means of mean percentile ranking, a new recall-based evaluation metric
for the in-silico design of a Novel Series of Sivirinavir TMQMMMCOoRONNARRFr anti-
(nCoV-19) annotated ligands by computational models in the DTI prediction research field.
We anticipate that this research article may enable prioritizing and fragmentizing
repositioning candidates that could display antiviral activity against SARS-CoV-2 in-vitro

and in-vivo.
MATERIALS AND METHODS
Public Datasets, SARS-COV-2 motif peptide consensus strategy.

Sequences suggestive of RSFIEDLLFNKYV, e.g. KNFIDLLLAGF do occur in genomes such
as the ball python genome, between the Wuhan isolate but the sereallylie beyond the limit of
serious detection and spike protein nidovirus 1 of the reptile shingle back. To obtain a clear
view of
the(1)DAVDCALDPLSETKCTLKSFTVEKGIYQTSN(2)VCGPKKSTNLVKNKCVNFNF

NGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDP(3)QTLEILDITPCSFGGVSVIGT
NTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGS(4)FSQILPDPSKPSKRSFIE(
5)FGAGAALQIPFAMQMAYRFNGI motif KRSFIEDLLFNKYV peptides using the Immune
Epitope Database and Analysis Resource (IEDB) and the Virus Pathogen Resource (ViPR),
RNA-seq data of normal lung tissues was for the original single preferred candidate
KRSFIEDLLFNKYV extends to the common cold coronaviruses that appears to relate to
PIGAGICASYQTQ. We downloaded, normalized, and filtered a number of variations in the
KRSFIEDLLFNKV motif where the optimal Bsji,<k» = x» 2> Dvjidko + (1 —
)Gk, b =(—1,,(«v 3> <0.5) than disrupt the possibility of cleavage 1,,(<r> 3> > 0.5),
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) @ <o =@ <1 — «(@ > — @ )N« Dy, (Ol k> (Y2 &> o Ol ko) =
DO/ (Efda = bh,any «Doikih don,Eid = D am «Dyd2> doy, - «&Zfd = b a
«Dyidy <ko>»), value <xojik + 1 = ( 20l &k ,,.0 < xoli,do < 0.5 2(1 — <xli,k),,05 <
xijiky <1, ) resulting to the best Consensus Motif  Found:
MMPTTLFAGTHITMTTVYHITVSQIQLSLLKVTAFQHQNSKKTTKLVVILRIGTQVLK
TMSLYMAISPKFTTSLSLHKLLQTLVLKMLHSSSLTSLLKTHRMCKYTQSTALQELLI
QQWIQFMMSRRRLLACLCKHKKVSTNLCTHSFRKKQVRD  when  running  the
vid(t+1)=vid(t)+c1xY 1()xpibd(t)—xid(t)+c2xY2()xpgd(t)—xid(t)xid(t+1)=xid(t)+vid(t+1),1<i
<n,1<d<Dvid(t+1)=wtxvid(t)+c1xY 1()xpibd(t)—xid(t)+c2x Y2()xpgd(t)—xid(t)w(t)=wini—wi
ni-wendTmaxxtHwo=THwhl,...,whNH,b1,...,bNH,XX1,..., XXN=gwh1-XX1+b1---gwhNH-
XX1+bNH:™:gwhl-XXN+b1l---gwhNH-XXN+bNHwWo=wol1T:woNHTandT=t1T:tNT.wo=H
+Td(g)=>j=1c> k=1k=jc12|ugj—ugklogj+ogk+12Inogj2+ogk22cgjogkugjugkogjogkpg(i+1)
=Xj,f(Xj)—f(pg(i))=eXjwiththeP=e—[f(Xj)—f(pg(i)|T(i+1),|f(Xj)—f(pg())|<eT(i+1)=T0-T0-T
endItmaxx(i+1)CCSC—IPSO-ELM=0O(NTGxNTrain)+O(1xNg1)+O(IsexNg2)+O(NPSOxIte
rPSO)Vi,n+1j=aCnj—Xi,njdi,nj+pi,nj—Xi,nj,Xi,n+1j=Xi,nj+Vin+1j,Cnj=1M} i=1 MPi,nj,A
G=VboundL—L—VunboundL—L+VboundP—P—VunboundP—P+VboundP—L—VunboundP—L+
ASconf,V=Wvdw} i,jAijrij12-Bijrij6+WHbond} i,jEtCijrij12—Dijrij10+Welec} i,jqiqgjerijrij+
WsolY 1,jSiVj+SjVie—rij2/262 Extreme learning machine and improved peptide scoring
strategy particle swarm optimization despite large variations when applied to the novel
chaotic quantum-behaved PSO algorithm in spike protein sequence signature representative
of interest displacing that role to a arginine (R) or lysine (K) as a whole with the highly
nonlinear of the cleavage point arginine (R) by a G «min»«f(«x> <1», that lies to the N-terminal
(left) side x> 2>)» = 0.5 + «(«simV«x>12,0f the RSFIEDLLFNKYV, MN908947.3, SARS-
CoV-2 and related
coronaviruses,especiallybat,civet,pig, RSIHHEDLLFNKV,AJD09591.1,Porcineepidemicdiarrhe
avirus,RSFFEDLLFDKL,ADX59495.1,Chaerephonbat,coronavirus/Kenya/KY22/2006,
RSFVEDLLFDKYV, APD51483.1, NL63-related bat coronavirus, RSFIEDLLFDKI.
YP_009336484.1, Lucheng Rn rat coronavirus, RSVLEDLLFDKI, ASF90465.1, Wencheng
Sm shrew coronavirus, RSAIEDLLFNKYV, AAP72150.1, Canine Coronavirus,
RSAVEDLLFNKYV, ADC35472.1, Feline coronavirus, RSAVEDLLFDKYV, ABI14448.1,
Feline coronavirus, RSAIEDLLFDKYV, AIV41987.1, Common cold, also found in the
coronaviruses of dogs, cats, rodents, pigs, rabbits, camels, ferret badgers, raccoon dogs,
RSAIEDILFSKL, NP _073551.1, Common cold, RSAIEDLLFSKYV, ASV64340.1, Porcine
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coronavirus (transmissible gastroenteritis of pigs, TGEV), RSAIEDLLFAKYV, ABG89301.1,
Porcine TGEV
MillerM6,RSAIEDILFSKV,ALK28767.1,229Erelatedbatcoronavirus,RSFFEDLLFDKYV,NC
_006577.2, HumanHCoVHKU 1“Fluish”’cold,RKYRSAIEDLLFDKV,ADU17734.1,Canineco
ronavirus,RKYRSAIEDLLFDKVBANG67909., Feline coronavirus, RKYRSTIEDLLFDKV,
BAP19067.1, Feline coronavirus, RKYGSAIEDLLFDKYV, AAY32596.1, Feline coronavirus,

ENKGSFIEDLLFDKYV, AZF86124.1Bat-CoV/P.kuhlii/ltaly/3398-19/2015,
EGKGSFIEDLLFDKY,  YP_009201730.1, Bat -  [BtNv-AlphaCoV/SC2013],
DNRGSFIEDLLFDKYV, QGX41957.1, Western Australian microbat,

VQKGSFIEDLLFNKYV, AHAG61268.1, Porcine epidemic diarrhea virus,
VQKRSFIEDLLFNKYV, QGA88709.1,

Porcine epidemic diarrhea virususing queries with no phenylalanine (F), e.g.
RSAIEDLLLDKV,RSAIEDLLIDKV,RSAIEDLLADKYV,RSAIEDLLMDKYV,RSAIEDLLW
DKV, with the inserted glycine (G) replacement of initial argine (R) and RSAIEDLLYDKV
as motif queries when solving the 2>»)"2> — 0.5/«(1 + 0.001(<x>]1,2> + x»2,<2>))»"2»»,
ckage TCGADbiolinksby the similar positively charged lysine (K) [88-108]. Looking for
similar motifs in human proteins has a somewhat different motive. As discussed in Ref. [3],
Some fairly close a KRSFIEDLLFNKV motif match at 56% identity and of the modified
motif RSAIEDLLFDKYV “A for F” with 77% coverage is with tumor protein D55 isoform 2
[Homo sapiens], ID: NP_001001874.2, and similarly with Tumor protein D52-like 3 [Homo
sapiens] ID: AAH33792.1. Next match is in regard to neprilsyn entries at only 56% match
and 55% coverage. None of these are sufficient close of concern regarding induction of an

autoimmune response.

Figurela.BestConsensusMotifFound:MMPTTLFAGTHITMTTVYHITVSQIQLSLLKVTA
FOQHQNSKKTTKLVVILRIGTQVLKTMSLYMAISPKFTTSLSLHKLLQTLVLKMLHSSS
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LTSLLKTHRMCKYTQSTALQELLIQQWIQFMMSRRRLLACLCKHKKVSTNLCTHSFR
KKQVRD

NAMESTART SITES END STRAND  MARGINAL SCORE
YP_009742617 7 V. P A N S T Vv L S
Fc . A F AV D A A K
A Y
KD . Y L A S G G Q P 37+
15.3
YP_009742616 8 T T Q T A C T D D
NA L A Y Y N T T K
G G
R F . vV L A L L S D L 48 +
16.4
YP_009742615 138 K N T ¢ D G T T
FT Y A S A L W E | Q Q
Vv V D
D S K . | V. Q L S E | 172+
32.3

Figurelb: Sequence alignment of the papainlike proteases derived pfam
SUDM7706..7730,19805..19827,20944..20960LKRKLMPVCVETKAIVSTIQRKYKG,RKL
MPVCVETKAIVSTIQRKYKG,SVSTIQRKYKGIKIQEGetrkimpicmdvraimatigrkykg,rklm
picmdvraimatigrkykg,imatigrkykgikiqeg19.4,18.7,9.80.00064,0.0011,0.58ELQTPFPVASPN
SILSPLLVGTPVELLTPLMELTPVSVSSPDSSKTPEQQESPFKHYTPS motif element
PLpro corresponding to SARS-CoV and SARS-CoV-
2.Aminoacidconservationisshownontop(thesequenceidentityistheELQTPFPVASPNSILSPLL
VGTPVELLTPLMELTPVSVSSPDSSKTPEQQESPFKHYTPSpfamNsp1275..294,12234..1
2268,15106..15129,22763..22794ALGVLVPHVGEIPVAYRKVK,DVEWKFFGDSVEEVL
SEARQHLKDGQKAAITILDG,RFRRALGVLVPHVGEIPVAYRKMV,ARFFGDSVEEVL
SEARQHLKDGQKAAITILDGtlgvlvphvgetpiayrnvl,dvivrgfgdsveealsearehlkngtcglvelekg,rs
gitlgvlvphvgetpiayrnvl,vrgfgdsveealsearehlkngtcglvelekg13.6,16.2,13.9,16.20.052,0.0083,0.0
43,0.0084.
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Screening library and COVID2019 targets.

Molecular docking and quantum mechanical Schrodinger-inspired physarum-prize-collecting
Neural Matrix Factorization drug repositioning scoring analysis are implemented to a
collection of 9591 drug entries including 2037 FDA-approved small molecule drugs, 241
FDA-approved polypeptide drugs, 96 nutraceuticals and over 6000 experimental drugs (59).
Virtual screening is a technique largely based on its libraries of small molecules and the
target sites. Protein-molecule complexes, followed by structural relaxation were generated
through flexible-ligand:rigid-receptor molecular docking in this local energy minimization to
optimize protein-molecule interactions capping the N- and C-terminal of each fragment with
i-GEMDOCK through cycles in amino-acids within 4 A of any docked molecule as
considered free of local energy minimization. For each target, all amino-acids of the cut-out
system with hydrogens were then collected, within 8 A of any docked molecule and used to
build a reduced system where the “0” subscript in the first term refers to the difference of the
free energy calculated using the protein-ligand (PL), protein (P) and ligand (L) conformations
and GQM (X) is the energy of X from the docked complex, in the free unbound state the
fourth term corresponds to the change in conformational entropy, were generated and the
second and third unbound states are calculated through local energy minimization as
AGQMconf (X) = GQMo(X) - GQM (X) ,(X =L, P) (2) where GQMo (X) is the energy of
the isolated X in the conformation of the docked PL on both protein and molecule complex.
As repurposing current drugs is the fastest way to meet urgency of COVID-19, we built our
4-(4-{[2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-1-ylJmethyl}piperazin-1-yl)-N-(3-
nitro-4-{[(oxan-4-yl)methylJamino}benzenesulfonyl)-2-{1H-pyrrolo[2,3-b]pyridin-5-
yloxy}benzamide 2-(4-{3-[2-(trifluoromethyl)-10H-phenothiazin-10-yl]propyl}piperazin-1-
yl)ethyl decanoatelibrary by selecting only FDA-approved (1,3-thiazol-5-yl)methyl N-
[(2R,5R)-5-[(2S)-2-{[methyl({[2-(propan-2-yl)-1,3-thiazol-4-yl]Jmethyl})carbamoyl]amino}-
4-(morpholin-4-yl)butanamido]-1,6-diphenylhexan-2-yl]carbamate(3S)-3-[(2S)-2-[(2S)-2-(3-
{[(tert-butoxy)carbonyl]amino}drugs and drugs currently in clinical trials in DrugBank. Then
we select a list of active sites from structures of the 16 viral proteins and ACE2 protein (PDB
ID: 6CS2) as the (2S)-N-[(2S,3R)-4-[(3S,4aS,8aS)-3-(tert-butylcarbamoyl)-
decahydroisoquinolin-2-yl]-3-hydroxy-1-phenylbutan-2-yl]-2-[(quinolin-2-
yl)formamido]butanediamide{dichloro[({[(2R,3S,4R,5R)-3,4-dihydroxy-5-(6-{[2
(methylsulfanyl)ethyllamino}-2-[(3,3,3-trifluoropropyl)sulfanyl]-9H-purin-9-yl)oxolan-2-
yllmethyl  phosphonato}oxy)(oxido)phosphoryl]methyl}phosphonateligand  targets  for
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screening (Table 1). The quantum mechanical on the reduced system docking score (QMDS)
was calculated according to QMDS = AGQMo + AGQMconf (P) + AGQMconf (L) — T AS.
As individual protein has different biological role where the “o0” subscript and a successful
drug should be able to block its function by directly acting on the active site or indirectly via
conformational change of the structure. We prepared a large-scale library consisting of 8,506
small molecular compounds from 1-[(2R,3R)-3-[4-(4-cyanophenyl)-1,3-thiazol-2-yl]-2-(2,5-
difluorophenyl)-2-hydroxybutyl]-4-[(1S)-1-({methyl[3-({[2-
(methylamino)acetyl]loxy}methyl)pyridin-2-yl]carbamoyl}oxy)ethyl]-1H-1,2,4-triazol-4-
ium(7-{4-[4-(2,3-dichlorophenyl)piperazin-1-yl]butoxy}-2-oxo-1,2,3,4-tetrahydroquinolin-1-
yl)methyl dodecanoate2-{4-[(1R)-1-hydroxy-4-[4-(hydroxydiphenylmethyl)piperidin-1-
yl]butyl]phenyl}-2-methylpropanoate(52)-7-[(1R,2R,3R,5S)-3,5-dihydroxy-2-[ (1E,3R)-3-
hydroxy-4-[3-(trifluoromethyl)phenoxy]but-1-en-1-yl]cyclopentyl]hept-5-
enoate3,6,9,12,15,18,21,24,27-nonaoxanonatriacontan-1-ol1-[(2S)-butan-2-yl]-4-{4-[4-(4-
{[(2R,4S)-2-(2,4-dichlorophenyl)-2-[(1H-1,2,4-triazol-1-yl)methyl]-1,3-dioxolan-4-
yllmethoxy}phenyl)piperazin-1-yl]phenyl}-4,5-dihydro-1H-1,2,4-triazol-5-one(2S)-1-
[(2S,3S)-3-hexyl-4-oxooxetan-2-yl]tridecan-2-yl (2S)-2-formamido-4-
methylpentanoatepropan-2-yl  (52)-7-[(1R,2R,3R,5S)-3,5-dihydroxy-2-[(1E,3R)-3-hydroxy-
4-[3-(trifluoromethyl)phenoxy]but-1-en-1-yl]cyclopentyl]hept-5-enoate4-(nitrooxy)butyl
(52)-7-[(1R,2R,3R,5S)-3,5-dihydroxy-2-[(3R)-3-hydroxy-5-phenylpentyl]cyclopentyl]hept-
5-enoate(4R,7R)-N-[(1S,2S,4R,7S)-7-benzyl-2-hydroxy-4-methyl-5,8-dioxo-3-0xa-6,9-
diazatricyclo[7.3.0.0B? B ={]dodecan-4-yl]-6-methyl-6,11-
diazatetracyclo[7.6.1.0B2,[1-.0BHB?BHP [ q]hexadeca-1(16),2,9,12,14-pentaene-4-
carboxamideN-(2,2,2-trifluoroethyl)-9-(4-{4-[4'-(trifluoromethyl)-[1,1'-biphenyl]-2-
amido]piperidin-1-yl}butyl)-9H-fluorene-9-carboxamidel-({4-[(1E)-1-({[4-cyclohexyl-3-
(trifluoromethyl)phenyllmethoxy}imino)ethyl]-2-ethylphenyl}methyl)azetidine-3-
carboxylate Drug Bank.
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Figure 2: 3D Docking interactions of the FDA Cancer -Triptorelin-Halaven-Pazobanib-
Votrient-Aloxi-Bosulif-Picato-Velcade-Aliqopa-Xermelo-Nerlynx-Zytiga-Jevtana-Zykadia-
Iclusig-Pomalyst-Folotyn-Dabrafenib-Cometrig-Mekinist-Varubi-Imbruvica-Akynzeo-
Torisel-Cotellic-Stivarga-Venclexta Drugs
withintheMMPTTLFAGTHITMTTVYHITVSQIQLSLLKVTAFQHQNSKKTTKLVVILRI
GTQVLKTMSLYMAISPKFTTSLSLHKLLQTLVLKMLHSSSLTSLLKTHRMCKYTQST
ALQELLIQQWIQFMMSRRRLLACLCKHKKVSTNLCTHSFRKKQVR the NSP5 OF
SARS-COV-2 AND PDB ID 6CS2 AND 6LU7PDB:1XAK derived consensus motif

elements.

V-S-ARG-4 V-S-LYS-5 V-M-MET-6 V-S-MET-6 V-M-ALA-7 V-M-PHE-8 V-
S-PHE-8 V-M-PRO-9 V-S-PRO-9 V-M-GLY-11 V-M-LYS-12 V-S-LYS-12 V-
S-THR-25  V-S-TRP-31 V-S-HIS-41 V-S-MET-49 V-M-SER-62 V-S-VAL-73 V-
S-ILE-78 V-S-HIS-80 V-M-PRO-96 V-M-LYS-97 V-M-PRO-99 V-S-PRO-99 V-
M-LYS-100 V-M-TYR-101 V-S-TYR-101 V-S-VAL-104 V-S-ILE-106 V-M-
GLN-110 V-S-GLN-110 V-M-VAL-125 V-M-TYR-126 V-M-CYS-128
V-M-LYS-137  V-S-PHE-140 V-M-LEU-141 V-M-ASN-142 V-S-ASN-
142 V-M-GLY-143 V-S-CYS-145 V-S-ASP-153 V-M-MET-165 V-S-MET-
165 V-M-GLU-166 V-S-GLU-166 V-M-PHE-181V-S-GLN-189 V-S-TRP-207 V-
M-ASP-216 V-S-ASP-216 V-M-ARG-217 V-S-ARG-217V-M-TRP-218V-S-TRP-
218 V-S-ARG-222V-S-GLU-240 V-M-PRO-241 V-S-ASN-277 V-S-ARG-279 V-
M-ALA-285 V-S-LEU-286 V-S-GLU-288 V-S-PHE-291 V-M-PHE-294V-S-PHE-294 V-
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S-ARG-298 V-S-GLN-299 V-M-GLY-302 V-M-VAL-303 V-S-VAL-303 V-
S-PHE-305 V-M-GLN-306

consensus_SARS coronavirus WH20_-Triptorelin -111.8
consensus_SARS coronavirus WH20_-Halaven -107.8
consensus_SARS coronavirus WH20_-Pazobanib -105.4
consensus_SARS coronavirus WH20_-Votrient -104.8
consensus_SARS coronavirus WH20_-Aloxi -100.7
consensus_SARS coronavirus WH20_-Bosulif -98.6
consensus_SARS coronavirus WH20_-Picato -95.6
consensus_SARS coronavirus WH20_-Velcade -94.4
consensus_SARS coronavirus WH20_-Aligopa -91.2
consensus_SARS coronavirus WH20_-Xermelo -90.5
consensus_SARS coronavirus WH20_-Nerlynx -90.4
consensus_SARS coronavirus WH20_-Zytiga -90
consensus_SARS coronavirus WH20_-Jevtana -89.1
consensus_SARS coronavirus WH20_-Zykadia -89.1
consensus_SARS coronavirus WH20_-Iclusig -88.7
consensus_SARS coronavirus WH20_-Pomalyst -88.7
consensus_SARS coronavirus WH20_-Folotyn -86.3
consensus_SARS coronavirus WH20_-Dabrafenib -86
consensus_SARS coronavirus WH20_-Cometriq -85.9
consensus_SARS coronavirus WH20_-Levoleucovorin -85.8
consensus_SARS coronavirus WH20_-Mekinist -85.8
consensus_SARS coronavirus WH20_-Varubi -84.8
consensus_SARS coronavirus WH20_-Imbruvica -84.1
consensus_SARS coronavirus WH20_-Akynzeo -84
consensus_SARS coronavirus WH20_-Torisel -83.2
consensus_SARS coronavirus WH20_-Cotellic -83.1
consensus_SARS coronavirus WH20_-Stivarga -83.1
consensus_SARS coronavirus WH20_-Venclexta -82.8

Table 1. Docking Energy Rankings of the FDA Cancer -Triptorelin-Halaven-Pazobanib-
Votrient-Aloxi-Bosulif-Picato-Velcade-Aliqopa-Xermelo-Nerlynx-Zytiga-Jevtana-Zykadia-
Iclusig-Pomalyst-Folotyn-Dabrafenib-Cometrig-Mekinist-Varubi-Imbruvica-Akynzeo-
Torisel-Cotellic-Stivarga-Venclexta Drugs within the
MMPTTLFAGTHITMTTVYHITVSQIQLSLLKVTAFQHQNSKKTTKLVVILRIGTQVLK
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TMSLYMAISPKFTTSLSLHKLLQTLVLKMLHSSSLTSLLKTHRMCKYTQSTALQELLI
QQWIQFMMSRRRLLACLCKHKKVSTNLCTHSFRKKQVR the NSP5 OF SARS-COV-2
AND PDB ID 6CS2 AND 6LU7, PDB:1XAK derived consensus motif elements.

Merging of the recored cancer drugs into SivirinavirTM compound.

Pharmacophore modeling and QMMM merging is modern efficient approach for
determination of pharmacophore model quality which is widely used in drug discovery. First
of all, Triptorelin, Halaven, Pazobanib, Votrient, Aloxi, Bosulif, Picato, Velcade, Aliqopa,
Xermelo, Nerlynx, Zytiga, Jevtana, Zykadia, Iclusig, Pomalyst, Folotyn, Dabrafenib,
Cometriq, Mekinist, Varubi, Imbruvica, Akynzeo, Torisel, Cotellic, Stivarga, Venclexta
virtually selected drugs were then recored and fragmentized to structurally similar smaller
compounds that belong to the chemical class of imuquimod, Regadenoson, lisdexamfetamine,
sumatriptan, emedastine, famotidine, nadolol, antazoline, atenolol, pindolol, ethambutol,
midodrine, pirbuterol, nabumetone, minoxidil, diflunisal active compounds found in the
SARS-COV-2 AND PDB ID 6CS2 AND 6LU7, PDB:1XAK screening process but possess
different activity. To merge the re-cored cancer fragments into similarity indexes, of the
number of active compounds in the top of the ratio of combining imuquimod, Regadenoson,
lisdexamfetamine, sumatriptan, emedastine, famotidine, nadolol, antazoline, atenolol,
pindolol, ethambutol, midodrine, pirbuterol, nabumetone, minoxidil, diflunisal Triptorelin,
Halaven, Pazobanib, Votrient, Aloxi, Bosulif, Picato, Velcade, Aligopa, Xermelo, Nerlynx,
Zytiga, Jevtana, Zykadia, Iclusig, Pomalyst, Folotyn, Dabrafenib, Cometriq, Mekinist,
Varubi, Imbruvica, Akynzeo, Torisel, Cotellic., Stivarga, Venclexta pharmacophore
modeling we summed the [82-96] coefficients obtained for each individual pairwise
comparison and divided this number by 1saidHop(Q1i,Pi) to normalize them as inputs inserted
to the  T=xiyii=1,2minw,b,Eqk+1=qk+AtZi=1saidHop(Qi,Pi)+AWZi=1spichdp(Qi,Pi),
12w2+CXi=11&is.t. yiwe®xitb>1and resulting to the (2S)-1-[(2S,4R)-4-benzyl-2-hydroxy-4-
{[(1S,2R)-2-hydroxy-2,3-dihydro-1H-inden-1-yl]carbamoyl}butyl]-N-tert-butyl-4-[ (pyridin-
3-yl)methyl]piperazine-2-carboxamide(2S)-N-[(2S,4S,5S)-5-[2-(2,6-
dimethylphenoxy)acetamido]-4-hydroxy-1,6-diphenylhexan-2-yl]-3-methyl-2-(2-ox0-1,3-
diazinan-1-yl)butanamide pharmacophoric types occurring with the highest frequency of
nitrogen atoms attached to carbon atoms with 3 [HC33] or 2 [HC32] hydrogens, sp2 aromatic
carbon [CA], hydrogen on aromatic carbon [HA], based on the set of active compounds sp3
carbon atoms with 2 [C32] or 3 [C33] hydrogen atom attached to nitrogen atom in a closed
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pharmacophore merging system as calculated from the ring&i,i=1,2,...,1&>0, i=1,2,...,1, mino
12%i—11 Zj=1lyiyjKxixjoiaj—Xj=1lajs.t. starting from a structure file in protein data bank
[pdb] or mol2 formats comprising all atoms, GAAMP parameterization proceeded in three
mains steps: [1] (w,p)=Zi=Inwiepi. based on the values of pharmacophore features weights to
determine how many compounds contribute on only three receptor ligand complexes as
calculated:
F(x)={1forx>00forx<0.Y=f[{w,p)]=f(Zi=1nwiepi).(ulu2up)=f((v01v02...vOnv11v12...vipvp
1vp2...vpn)*(1x1xn)).Zi=1lyiai=0,0<ai<C, resulting to the (2R,3R,4S,5R,6R)-6-[(1S,2S)-2-
chloro-1-{[(2S,4R)-1-methyl-4-propylpyrrolidin-2-yl]formamido}propyl]-4,5-dihydroxy-2-
(methylsulfanyl)oxan-3-yl hexadecanoate(2S)-4-methyl-N-[(1S)-1-{[(2S)-4-methyl-1-[(2R)-
2-methyloxiran-2-yl]-1-oxopentan-2-yl]carbamoyl}-2-phenylethyl]-2-[(2S)-2-[2-(morpholin-
4-yl)acetamido]-4-phenylbutanamido]pentanamide i=1,2,...,L b=yj—Xi=1lyiaiKxi,x;j.
gx=Xi=1laiyiKxi,xj+b. to identify for ligand binding to the receptor more important features
from the complexes Kpolyx,y=xty+1dKrbfx,y=exp—x—y22g2, (1S,2S,3R,5S)-3-(7-{[(1R,2S)-
2-(3,4-difluorophenyl)cyclopropyl]amino}-5-(propylsulfanyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-3-yl)-5-(2-hydroxyethoxy)cyclopentane-1,2-diol4-[(1R)-2-[(6-{2-[(2,6-
dichlorophenyl)methoxy]ethoxy}hexyl)amino]-1-hydroxyethyl]-2-(hydroxymethyl)phenol4-
[(1S)-1-hydroxy-2-{[6-(4-phenylbutoxy)hexyl]amino}ethyl]-2-
(hydroxymethyl)phenolmethyl N-[(1S)-1-{N'-[(2S,3S)-2-hydroxy-3-[(2S)-2-
[(methoxycarbonyl)amino]-3,3-dimethylbutanamido]-4-phenylbutyl]-N'-{[4-(pyridin-2-
yl)phenyl]methyl}hydrazinecarbonyl}-2,2-dimethylpropyl]carbamate(1S)-3-(dibutylamino)-
1-[1,3-dichloro-6-(trifluoromethyl)phenanthren-9-yl]propan-1-ol2-(4-{3-[2-(trifluoromethyl)-
10H-phenothiazin-10-yl]propyl}piperazin-1-yl)ethyl heptanoate(2S)-N-[(3R,4S,5S)-1-[(2S)-
2-[(1R,2R)-2-{[(1S,2R)-1-hydroxy-1-phenylpropan-2-yl]carbamoyl}-1-methoxy-2-
methylethyl]pyrrolidin-1-yl]-3-methoxy-5-methyl-1-oxoheptan-4-yl]-N,3-dimethyl-2-[ (2S)-
3-methyl2(methylamino)butanamido]butanamidepropan-2-yl (52)-7-[(1R,2R,3R,55)-3,5-
dihydroxy-2-[(3R)-3-hydroxy-5-phenylpentyl]cyclopentyl]hept-5-enoatemethyl ~ N-[(2S)-1-
[(2S)-2-({4-[(2S,5S)-1-(4-tert-butylphenyl)5{4[(2S)1[(2S)2[ (methoxycarbonyl)amino]-3-
methylbutanoyl]pyrrolidine-2-amido]phenyl}pyrrolidin-2-yl]phenyl }carbamoyl)pyrrolidin-1-
yl]-3-methyl-1-oxobutan-2-yl]carbamate26-(4-nonylphenoxy)-3,6,9,12,15,18,21,24-
octaoxahexacosan-1-0l(2S,3S,4R,5R,6R)-5-amino-2-(aminomethyl)-6-{[(2R,3S,4R,5S)-5-
{[(1R,2R,3S,5R,6S)-3,5-diamino-2-{[(2S,3R,4R,5S,6R)-3-amino-4,5-dihydroxy-6-
(hydroxymethyl)oxan-2-ylJoxy}-6-hydroxycyclohexyl]oxy}-4-hydroxy-2-
(hydroxymethyl)oxolan-3-ylJoxy}oxane-3,4-diolmethyl N-[(2S)-1-[(2S)-2-{4-[(9S)-5-{2-
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[(2S)-1-[(2S)-2-[(methoxycarbonyl)amino]-3-methylbutanoyl]pyrrolidin-2-yl]-1H-imidazol-
4-yl}-9-phenyl-8-oxa-10-azatetracyclo[8.7.0.0B%,3+.0BHBH,BHp =]

To parameterize (configure) the Quantum repeaters of imperfect local operations in quantum
communication module of weight rescoring we have performed a series of docking free
energy screenings against selected models, including pharmacophore hypotheses with
excluded volumes, which were generated similarly to usual features on hydrogen atoms of
amino acid residues in the active site of SARS-COV-2 studied crystal complexes within
selected cancer drug ofligands. To simplify the model, heavy atoms were not involved.
Additionally, we have used pharmacophore feature weights which were calculated
accordingly to formula:(3).The final results of weight rescoring the module for weight
rescoring automatically performs pharmacophore screening using BiogenetoligandorolTM,
selects compounds conformers with the lowest RMSD values and represents each ligand as a
set of pharmacophore features. heptadeca-1(17),2(7),3,5,11,13,15-heptaen-14-yl]-1H-
imidazol-2-yl}pyrrolidin-1-yl]-3-methyl-1-oxobutan-2-yl]carbamate regarding the internal
energy terms, this functional form is essentially the same as that used in the non-polarizable
AMBER30and CHARMM4 force fields, e.g., CHARMM includes Urey-Bradley that are
absent from AMBER. The most important difference concerns the 1-4 non-bonded charge-
charge MIS”I=FI[S]-MIS Tpn1q1pn 1=2IMIS 12-NfkBTphys-pn2q2pn1pnj=pnj-12qj-1-
kBTphys-pnj+1qj+1pnj,j=2,:--,nc-1,pnj=pnj-12qj-1-  including the development of
mathematical tools: kBTphys,j=nc,n’j=pnjqj,j=1,--,nc. forModule for calculation of
pharmacophore feature weights after superposition of averaging of pharmacophore
interactions,whichareKmixx x'=Zptai=Xu=0smiplp,s(0)=mi0,0=Xp=0smiply,s(1)=mis,| i,s1(
7)=2p=0smipl w,s(t). mj0 mjumjsa ijb ij(ai,ci)i=1r=1UmpKpx,x’, 2-[1-({[(1R)-1-{3-[(1E)-
2-(7-chloroquinolin-2-yl)ethenyl]phenyl}-3-[2-(2-hydroxypropan-2-
yl)phenyl]propyl]sulfanyl}methyl)cyclopropyl]acetate(1R,2S,6R,7S)-4-{[(1R,2R)-2-{[4-
(1,2-benzothiazol-3-yl)piperazin-1-yl]methyl}cyclohexyllmethyl }-4-
azatricyclo[5.2.1.0B2,3={]decane-3,5-dione(3S,4aS,8aS)-N-tert-butyl-2-[(2R,3R)-2-hydroxy-
3-[(3-hydroxy-2-methylphenyl)formamido]-4-(phenylsulfanyl)butyl]-decahydroisoquinoline-
3-carboxamideXp=1Ump=1,0<mp<0, p=1,...,U, It covers all FDA-approved drugs,
compounds in midst of (Mupirocin) a novel antibacterial agent with a unique chemical
structure and mode of action apart from other antibiotic agents as an input for this module
unit IV~—VI<n. After that, clusters of (Ellagic acid acid) and (Katsumadain) merged into

larger ones until the final pharmacophore features are collected after each iteration at one
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point if they are also closer than a certain threshold distance as calculated from the
IHSA'-E~(H)I<e and resulting to the a-[(methoxycarbonyl)amino]-3-methylbutanoyl]-5-
methylpyrrolidin-2-yl]-21-oxa-5,7-

diazapentacyclo[11.8.0.0B>,BHBH.0B 1", (E.OBHB " ,BHB "H]henicosa-
1(13),2,4(8),6,9,11,14,16,18-nonaen-17-yl}-1H-imidazol-2-yl)-4-(methoxymethyl)pyrrolidin-
1-yl]-2-oxo-1-phenylethyl]carbamate molecules under(Nefazodone) where w(fi) —
pharmacophore feature weight, HSA’=P<A(H')H’ E~ E~ (Synribo) a cephalotaxine ester and
protein synthesis inhibitor with established clinical activity as a single agent in hematological
malignancies experimental. The SDF files were downloaded for each N-{6-[(9H-fluoren-9-
yl)dimethylazaniumyl]hexyl}-N,N-dimethyl-9H-fluoren-9-aminium4-{[(1R)-2-[(4P)-5-(2-
fluoro-3-methoxyphenyl)-3-{[2-fluoro-6-(trifluoromethyl)phenyl]methyl}-4-methyl-2,6-
dioxo-1,2,3,6-tetrahydropyrimidin-1-yl]-1-phenylethylJamino}butanoate(1R)-1-
[(ethoxycarbonyl)oxy]ethyl (2S,5R,6R)-6-[(2R)-2-amino-2-phenylacetamido]-3,3-dimethyl-
7-0x0-4-thia-1-azabicyclo[3.2.0]heptane-2-carboxylate compound from DrugBank, Then, we
have developed the software unit (module) for weight rescoring. During screening with
BiogenetoligandorolTM, ligands are represented as a set of pharmacophore features for
calculating the coefficient, and then RMSD values between compound pharmacophore
features and model are calculated which the ratio between the mean values of the complexes
of ligand pharmacophore features of the descriptor with model are analyzed. For each pair of
matched ligand pharmacophore which will multiply the active and inactive ligands features
and model was calculated partial score, which is product of default score (each type of feature
has its own score) and feature weight. The value of partial score depends from validation set
on the degree of partial overlap 2. descr(i) > aver(i) — dev(i) A descr(i) < aver(i)+ dev(i) = K
= K + k(i) * 3 (5);3. descr(i) < aver(i) — dev(i) v descr(i) > aver(i)+ dev(i) = K := K k(i)
(between ligand pharmacophore features and model the more overlap, the higher score. The
sum of partial scores forms final score. Therefore, formula for final score calculation is
following:(2),where S — the final score, w(fi) — pharmacophore feature weight, Sdef(fi) —
default score of pharmacophore features, t — pharmacophore feature radius, d — the distance
between matched ligand pharmacophore feature and model whereas the SMILES files were
downloaded for (Fulvestrant) a drug for the treatment of hormone receptor (HR)-positive
metastatic breast cancer in post-menopausal women with disease progression following anti-
estrogen therapy as an input to the|ZH'(B)— (p+q)ZH(B)|(p+q)ZH(B)<dm—ne—(Tenofovir) an
antiviral acyclic nucleoside phosphonate with potent inhibitory reverse transcriptase viral

properties as an input for the BA(p+q)e—BIHI+(eef—1) compounds without 3D SDF files, for
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example Saquinavir, Lopinavir, Ritonavir and Carfilzomlib. Considering the high similarity
between SARS-CoV and SARS-CoV-2, we aligned the protein sequence of SARS-CoV to
SARS-CoV-2 genome and selected the best match yEO0,0= (Talfuprost) a prostaglandin
analogue ester prodrug used topically (as eye drops) to control the progression of glaucoma
and in the management of ocular hypertensionXE’,E"aE.E" E"yE'E"0(E.E’",E"") m(fi) — the
number of compounds of (Pazopanib) which inhibits the cyclin-dependent kinase (CDK),
which IS usually over-expressed in cancerous cells; into
SE-T(n)eQ1polydp=(0HOqET*Qq+oHOpET+Qp) [(1R)-3-methyl-1-[(2S)-3-phenyl-2-
[(pyrazin-2-yl)formamido]propanamido] from Superposition of the butyl] boronic acid
(2R,4R,7R)-N-[(1S,2S,4R,7S)-7-benzyl-2-hydroxy-4-methyl-5,8-dioxo-3-0xa-6,9-
diazatricyclo[7.3.0.0B? B ={]dodecan-4-yl]-6-methyl-6,11-
diazatetracyclo[7.6.1.0B2,3[1-.0BHB2BHB 1q]hexadeca-1(16),9,12,14-tetraene-4-
carboxamidehexadecyl(2-{[(4-methoxyphenyl)methyl](pyrimidin-2-
yl)amino}ethyl)dimethylazanium(52)-7-[(1R,2R,3R,5S)-3,5-dihydroxy-2-[(3R)-3-hydroxy-
5-phenylpentyl]cyclopentyl]hept-5-enoatepropan-2-yl (52)-7-[(1R,2R,3R,5S)-3,5-dihydroxy-
2-(3-oxodecyl)cyclopentyl]hept-5-enoateN-{3-chloro-4-[(3-fluorophenyl)methoxy]phenyl}-
6-(5-{[(2-[80,120] methanesulfonylethyl)amino]methyl}furan-2-yl)quinazolin-4-aminewhich
contribute tothe feature of the
dt(6hoqET*Qq+ohdpET*Qp)ed W=(dH-ET*Q)dt(dh*ET*Q)odW=0, (n).H=2-
[(3R,11S,17S,20S,25aS)-3-carbamoyl-11-{4[(diaminomethylidene)amino]butyl }-20-[(1H-
indol-3-yl)methyl]-1,9,12,15,18,21-hexaoxo-docosahydro-1H-pyrrolo[2,1-g]1,2-dithia-
5,8,11,14,17,20-hexaazacyclotricosan-17-yl]acetate Yi=0Onoiz. UN,
(Carvedilol)yx=x-ymodNO0<x<Nxotherwise HN, (Temsirolimus) with potential antineoplastic
activity y=UN,y+UN, yt UN,yt USEEMyEO0,0= region as the corresponding bis({[(propan-2-
yloxy)carbonyl]oxy}methyl) {[(2R)-1-(6-amino-9H-purin-9-yl)propan-2-
ylJoxy}methanephosphonate(1S,3aS,3bR,4R,9bS,11aS)-11a-methyl-4-{9-[(S)-4,4,5,5,5-
pentafluoropentanesulfinyl]nonyl}-1H,2H,3H,3aH,3bH,4H,5H,9bH,10H,11H,11aH-
cyclopenta[a]phenanthrene-1,7-diol 1-{3-[4-(3-chlorophenyl)piperazin-1-yl]propyl}-3-ethyl-
4-(2-phenoxyethyl)-4,5-dihydro-1H-1,2,4-triazol-5-one2,5,8,11,14,17,20,23,26-
nonaoxaoctacosan-28-yl 4-(butylamino)benzoate (Deferoxamine)yE XE'aE’E’, O(E’), H=
YjHj,protein H= Xi, jmAli, jaitaj+12ZijBi sequence for SARS-CoV-2. Using this jaiaj+12Xi,
jBj, i*aitajtA=AT, 9-{[(2E)-4-[(2S,3R,4R,5S)-3,4-dihydroxy-5-{[(2S,3S)-3-[(2S,3S)-3-
hydroxybutan-2-yl]Joxiran-2-yl]methyl}oxan-2-yl]-3-methylbut-2-enoyl]Joxy}nonanoatel-
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[(2R)-butan-2-yl]-4-{4-[4-(4-{[(2R,4S)-2-(2,4-dichlorophenyl)-2-[(1H-1,2,4-triazol-1-
yl)methyl]-1,3-dioxolan-4-yl]methoxy}phenyl)piperazin-1-yl]phenyl}-4,5-dihydro-1H-1,2,4-
triazol-5-onepropan-2-yl  (52)-7-[(1R,2R,3R,5S)-2-[(1E)-3,3-difluoro-4-phenoxybut-1-en-1-
yl]-3,5-dihydroxycyclopentyl]hept-5-enoate(2S)-1-(9H-carbazol-4-yloxy)-3-{[2-(2-
methoxyphenoxy)ethyl]lamino}propan-2-ol (Halaven), we obtained all the B=Bf aif, ai mn
PIEE-E'<SE>n.  E(H)=UMH@pOH @qUt  H  EH)=VHP+H ®QVF
E~(H)=V~(HQ®P+H QQ)V~
E~(1)=P<A(H")IV~—VI<nIH<A-E~(H)I<eH<A'=P<A(H")H'E~E~|ZH'(B)—(p+q)ZH(P)|(p+q)
ZH(B)<dm—ne—BA(p+q)e—PIHI+(eep—1).Estate(N(p))=N'(Estate(p))+O(m),H=HQ|+y{+H
Ry} [y =(|0{=£i|1})/2 AtAE>123E-T(n)€1poly(n) 28-protein {Hn}n=1c
(Adefovir){Un}n=100 {UninlT
2t=0T1t[({[2(6amino9Hpurin9yl)ethoxy]methyl} ({[(2,2dimethylpropanoyl)oxy]methoxy} )p
hosphoryl)oxy]methyl 2,2-dimethylpropanoateN'-(5-aminopentyl)-N'-hydroxy-N-[5-(N-
hydroxy-[({[2-(6-amino-

9Hpurin9yl)ethoxy]methyl }({[(2,2dimethylpropanoyl)oxy]methoxy})phosphoryl)oxy]methyl
2,2-dimethylpropanoateN'-(5-aminopentyl)-N'-hydroxy-N-[5-(N-hydroxy-3-{[5-(N-
vpn)*(1x1xn)).(yly2yp)=f(wO1wO02... wOnwllwl12...wlpwplwp2...wpn)*(1x1xn)).
D={(xi,yi) | xieRP,yie{-1,1}}The last term in the Lagrangian invokes orthonormality
constraintsduring the classical evolution of the Kohn-Sham orbitals [Marx and Hutter, 2009].
For details of this implementation, see Laio et al. [2002]and Sahoo and Nair [2016]. Where
having the shell k harmonically bound to the core atom as calculated from the the optimal
entanglement swapping quantum repeater nodes Ri€V, i=l,...,q. Let E={Ej}, j=1,....m
method that swaps an incoming density matrix p and maximizes the entanglement rate of the
quantum repeaters at the different entanglement swapping sets with an outgoing density
matrix ¢ as function of the noise contains all the N outgoing density matrices of the local
memory and local operations that are shared by Rj during a swapping period =S; thus,
SO(Rj)=UNi=lai and |ISO(Rj)|=N.:
A€eVBEVRIieVi=l,...,qE={E;j}j=1,...,mVEjLII=1,...,rxjyjEjN=(V,S)|V|SLII=1,...,rELI(X,y)
xyd(x,y)LI=21-1,LIELI(x,y)d(x,y)LI-1xyRjUSRjRjRjNNR;piipiRickckRkUSRjSI(Rj)SO(R]
)RjdABd=2|00)AB|B00)=12(|00)+|11)),6 ABcF=(B00|c|300),F>0.98cF 'Fin<F'<l,FinBF(ELI
i)LIELIidELIiFd=2ELIiCc:BF(ELIi)>BF [J(ELIi),forVi,BF J(ELIi)FELIiBF(ELIi)ELIiBF [ (E
LI1i)jRjp|00)=12(]00)+|11))Rj—16Rj|B0O0)Rj+1USjRjpoRj—1Rj+1CtC=1/fCoCRjfCoCnSSI(R
J)=VipiUSSO(Rj)=VicinS=xtCxSI(Rj)SI*(Rj)SI(Rj)Q=Y i=IN|Bi|tSRjNRjBi|inrSSI(Rj)=Vi=
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1QpilSI(R))I=QSO(R))SO*(Rj)SO(Rj)NRjrSSO(R))=Ui=1Nai|SO(Rj)|=NS(Rj)RjS(Rj)=SI(R
USO(RY)).S(R))S*(R))S*(Rj)=SI*(Rj)USO*(R]),|IS*(Rj)|=Q+N.S(R})S(R})IS(R})|<Q+N.S*(R
DS (R))=S"I(Rj)US"O(R))nS|S"(R})[=N+NnSSRj(nS)((Ri1,0k))SI(Rj)RjRickSO(R})ZRj(nS)((
Ri,0k))=|SRj(nS)((Ri,ck))|.|B(Ri(nS),ck)|RicknSZRj(nS")((Ri,0k))ZRj(nS")((Ri,ck))=ZRj(nS
)((Ri,0k))+B(Ri(nS),0k)|,nS'poPr(p,5)=x>0|BRi(nS)|RjnSBRj(nS)|=> i,k|B(Ri(%S),ck)|,|B(Ri
(nS),0k)|RicknS|BRi(nS)||BR;j'(nS)|Rj|BR;'(nS)|=1-LN11+D(nS)(|BRj(nS)|),LOSLND(nS)n
SSI(Rj)SO(Rj)RjRj{(nS)Rje>0B>0limnS—ooPr(|SI(nS)(Rj)[>B)<e,SI(nS)(R))RjnS|SI(xS)(R))
IRjSI(mS)(R))E(nS)RjlimnS—ocosupE(|SI(wS)(Rj)])<oo.y0<y<1y=0mSS*(Rj)y>0S(Rj)nSySI(Rj)
SO(Rj)mSS™(R))|S"I(R})[=N|S"O(Rj)|=N|S™(R))[=N+N=2NZRj(nS)((Ri,0k))SRj(xS)((Ri,ok))i
=1,...,Nk=1,...,NZRj(nS)((Ri,ck))=1S*(R])[SI*(R})|=Q>N|SO*(R})|=N|S*(Rj)|=Q+NSRj(nS)
((Ri,ok))i=1,...,Nk=1,...,NZRj(nS)((Ri,0k))>1S(Rj)SI(R))[S*(R))|[=Q+MQ'<QM=N-LLzSS
Rj(nS)((Ri,0k))cknSSO(Rj)|[SO(R))[=MSRj(nS)((Ri,ck))i=1,...,Nk=1,..., MZRj(nS)((Ri,ck))
>0SI(R))SO(R))R}SI(R))SOR))USw(y(nS))S(Rj)y(mS)>0y(nS)nSS+(R})y(nS)=0w(y(nS)=0)=
0*(TS)TSS(R))o(Y(nS))=w*(nS)—{(y(nS))o(y(nS))<w*(nS)S"(Rj)®"(nS)<w+*(nS)nSlik(pA,ck
)Cik(pA,ock)=1,ifpAESRj(nS)((Ri,0k))0,otherwise,lik(pA,ck)=1pASRj(nS)((Ri,ck))ckl(nS)=
Gik(pA,ok)i<N,k<NRjnSZRj(nS)((Ri,0k))@(nS){(nS)nSw(nS)=)1,k{ik(pA,ck)ZRj(nS)((Ri,o
K))=({(nS),ZRj(nS)),{:)ZRj(nS)nSZRj(nS)=ZRj(nS)((Ri,0k))i<N,k<N,{(nS)y(nS)=0{* (1S ) (
Y(rS)=0)=w*(nS)w*(nS)w+(y(nS)=0)=max+(nS)(C+(nS),ZR(xS)),C+ (xS )yy(nS)=0x(nS )y(nS)
>0y (nS)={(yik(pA,ck))x,x=Mi+k,i=0,..., M—1,k=0,....M—1} |x(nS)||[x(nS)|=maxk=0,....M—13_
x=0M—1(yik(pA,ok))Mx-+k,> y=0M—1(xik(pA,ck))Mk+y,|x(wS)|<1(L1(nS),ZRj(xnS))—(x(nS),
ZRj(nS))>0L(ZRj(nS))ZRj(nS)L(ZRj(xS))=> 1,k(ZRj(nS)((Ri,0k)))2.E(L(ZRj(nS"))—L(ZRj(n
S))|ZRj(nS))<—€|ZRj(nS)|,ZRj(nS)e>0nSy(nS)=0Rj»"(nS)S (R f(y(nS))=0w"(nS)<w*(nS).y(
1S)>08(nS)#L+(nS) 0+ (nS)o(y(nS))=max{(nS)({(nS),ZR}(nS))<w*(nS),y(nS)w*(nS)w(Y(nS))
<o*(rS)o(Y(S))Zw*(y(1S)=0)—f(y(nS)),f(-) 0<f(y(nS))<c(y(nS)),linmy (S )—oof(y(xS) yy(nS)=
0,y(nS)>y(nS=0)c>0E(L(ZRj(ns"))—L(ZRj(nS))|ZRj(nS))<—¢,e>0m(nS)y(mS)>0S(R})y(7S)>0
nS{(nS)S(R))L(X)MxMXL(X)=Y1,k(xik)2,xik(i,k) XC1C2C1>0C2>0{(nS)y(xS)>0E(AL|ZRj(
7S))<—Clo(y(nS)=0),ALL(ZRj(nS"))L(ZRj(nS))ns' AL=L(ZRj(ns"))—L(ZRj(nS)),o(y(nS)=0)=
o*(nS)>C2,ALAL=}1,k(ZRj(ns")((Ri,0k)))2—(ZRj(wnS)((Ri,0k)))2=>1,k(ZRj(ns")((Ri,0k))—Z
Rj(nS)((Ri,ok)))(ZRj(ns")((Ri,0k))+ZRj(xS)((Ri,0k))),ZRj(ns)ZRj(ns")=(ZRj(nS)—Lik(pA,ok)
)HB (Ri(ms"),ck)[<max((ZRj(nS)~Lik(pA,ck))+B (Ri(ms),ck)|,1),|B (Ri(ms"),ck)[<IRickms'|
B (Ri(ns’),ck)|=[B(Ri(ns’),ck)|BRj(%S)|,[BRj(nS)|=) 1,k|B(Ri(nS),0ck) RINAL<Yi,k(|B (Ri(ms
"),0k)|-Cik(pA,ok))((2ZRj(nS)((Ri,ok))+1)+1)<Yi,k(|B (Ri(zns’),o0k)|-Cik(pA,ck))((2ZRj(nS)(
(Ri,0k))))+2M2,E(AL|ZRj(%S))<2> i,kZRj(nS)((Ri,ck))(E(|B (Ri(nS),0k)|)—Cik(pA,ck)|ZRj(n
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S)+2M2=2%i,kZRj(nS)((Ri,0k))(|B (Ri(nS),0k)|-Cik(pA,ck))+2(N-L)2,E(|B (Ri(nS),ck)|)
RicknSo(nS(y(nS)>0)){(nS(y(nS)>0))y(nS)>0nS (nS(v(nS)>0))=(((nS(y(nS)>0)),ZRj(nS)),a
ikaik=ZRj(nS)((Ri,ck))B (Ri(nS),0k).> i,kaik<} zvz((z(nS(y(nS)>0)),ZR}j(nS))=Y zvzez'(nS(
V(1S)>0)),vz2082(nS(y(nS)>0))zy(nS)>00z (xS (y(nS)>0))Cz(nS(v(nS)>0)) E(AL|ZRj(nS))E(A
L|ZRj(nS))<2) zvzez'(nS(y(nS)>0))—o(nS(y(nS)>0))+2(N-L)2=23 zvzeoz' (nS(y(nS)>0))—o(n
S(y(nS)=0))+o(nS(y(nS)=0))—w(nS(y(nS)>0))+2(N-L)2<2> zvz—1 o(nS(y(nS)=0))+21{(y(nS))
+2(N—L)2==2Clo(nS(y(nS)=0))+21{(y(nS))+2(N-L)2,C1=1-) zvz.C20<C2<m(nS(y(nS)=0)),
E(AL|ZRj(nS))<—Clo(nS(y(nS)=0))E(AL|ZRj(nS))<—¢,ee=Clo(nS(y(nS)=0)),limnS—ooPr(|S
I(=S)(Rj)[»B)<Clo(nS(y(nS)=0)),m{(nS)y(nS)>0xSL1(nS)y(nS)=0S (R))S"(Rj)o I (y(wS)=0
)L (mS)y(nS)=0S LI(R))C1(mS)C L (nS)=argmaxs(nS)EL({(nS)){C[1(nS),ZRj(nS)),S({(nS))N!
mSNISO(R)[=NS(R)S(C(mS))NYSI(R))[=[SO(R})[=NALL(ZRj(nS))L(ZR(nS")) L(ZR}(nS))=
> 1,k(ZRj(nS)((Ri,0k)))2L(ZRj(nS"))=>1,k(ZRj(nS")((Ri,0k)))2,rS'AL=L(ZR}j(nS"))—L(ZRj(n
S)).SLI(RJ)E(ALIZRj(nS))( [ 1(S)E(AL|ZRj(nS))<—2Clw [ I(y(nS))+2N2,C1E(AL|ZRj[1(nS))<
—¢|ZRj1(nS)|,e|ZRj 1 (nS)|SLI(R))nS|ZRj [ (nS)|= 1,k ZRj(nS)((R1i,0k))=|SI(nS)(Rj)|.E(AL|ZR]
(nS))<—¢| and resulting to the:
IP.i=1n.547.3592131INC(CN1CCCC(C2=CCOCC(NN3CCCN([NH3+])C30)NCCO2)CCN
C1)N=P1(O)CC1N530.332664NC(CN1CCCC(C2CCOCC(=[NH+]N3CCCN=C30)N=CCO
2)CCNC1)NP1(O)CC1N116.0818384[NH3+]N1CCCNC1=0383.27651540C1=NCCCN1[
NH+]=C1COCCC(C2CCCNCNCC2)OCCN1513.3061149NC(CN1CCCC(C2=CCOCC(=[N
H+]N3CCCN=C30)N=CCO2)CCNC1)NP1(0)CC1529.3486484NC(CN1CCCC(C2=CCOC
C(=NN3CCCN([NH3+])C3)N=CCO2)CCNC1)NP1(0O)CC1N115.0978228NN1C=CCN([N
H3+])C1382.2924998[NH3+]N1CCCN(N=C2COCCC(C3CCCNCNCC3)0OCC=N2)C1512.3
220993NC(CN1CCC=C(C2=CCOCC(=NN3CCCN([NH3+])C3)N=CCO2)CCNC1)NP1(0O)
CC1432.2846512NC(CN1CCCC(C2CCOCC(=[NH2+])N=CCO2)CCNC1)NP1(O)CCIN(1
R,3S,5R,6R,9R,11R,15S,16R,17R,18S,197,217,232,252,272,297,317,33R,35S,36R,37S)-
33-{[(2R,3S,4S,5S,6R)-4-amino-3,5-dihydroxy-6-methyloxan-2-ylJoxy}-
1,3,5,6,9,11,17,370ctahydroxy15,16,18trimethyl130x014,39dioxabicyclo[33.3.1]nonatriacont
al9,21,23,25,27,29,31heptacneH=HQ® |[+y}+H &|—y}carboxylatea TKmixx,x'o=aTXp=1Um
pKpx,x'0=aTm1KI1x,x+m2K2x x+--+mUKUx,x'0=m1aTK1x,x"a+m2aTK2x,x o+ --+mUa
TKUx,x'0>0.Vidk+1=0Vidk+c1r1Pidk—Xidk+c2r2Pgdk—Xidk,Xidk+1=Xidk+Vidk+1,which
willmultiplytheweightscore,descr(i) ACC=TP+TNTP+TN-+FP+FN,SEN=TPTP+FN.ok=wstar
tostart—owend Tmax—kTmax, T*Q=QxQ*=RNXRNwk=wend+wmstart—wendTmax—kTmax for
pharmacophore SARS-COv-2 models generation (2S)-2-{[(2S)-1-[(25)-2-[(2S)-2-[(2S)-2-
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[(2S)-2-[(2S)-5-{[amino(iminiumyl)methyl]amino}-2-[2-
(methylamino)acetamido]pentanamido]-3-methylbutanamido]-3-(4-
hydroxyphenyl)propanamido]-3-methylbutanamido]-3-(1H-imidazol-4-
yl)propanoyl]pyrrolidin-2-yljformamido}propanoatethe mean —
adjustmentcoefficientofdescriptor,valueofdescriptorok=wstart—wstart—B[q(*),p(*)]=p(tb)q(tb)
which was taken from the table of parameters,k(i) [tatb[ped-H(q(t),p(t))dth(q(t),p(t))edW(t)],
wendkTmax2 wk=ostart—ostart—owend2k Tmax— kTmax2 2-{[(2R)-2,3-
bis(hexadecanoyloxy)propyl phosphonato]oxy}ethyl)trimethylazanium(9S)-3-{2-[4-(6-
fluoro-1,2-benzoxazol-3-yl)piperidin-1-yl]ethyl}-2-
methyl4oxo4H,6H,7H,8H,9Hpyrido[1,2a]pyrimidin9ylhexadecanoatewk=mendwstartmend1/1

to be more than one. [10-122] Here, FI and f[r]k (w,p)=Xi=1nwiepi. F(x)={1for x>00for x<0.
Y=f[{w,p)]=f(Zi=1nwiepi) of module for pharmacophore set of feature models averaging, we
have obtained quality performing parameterization initial pharmacophore model, for further
investigations for optimization of quality parameters of pharmacophore feature radii, weights
and default scores by checking the whole set of models which comprised two aromatic
features, one hydrophobic feature, two hydrogen bond acceptors and one hydrogen
bonddonor.(1S,3R,4R,7R,9R,11R,15S,16R,17R,18S,197,217,257,272,297,31Z,33R,35S,36
R,37S)-33-{[(2R,3S,4S,5S,6R)-4-amino-3,5-dihydroxy-6-methyloxan-2-yl]oxy}-
1,3,4,7,9,11,17,37-octahydroxy-15,16,18-trimethyl-13-0x0-14,39-dioxabicyclo[33.3.1]
(ulvu2up)=f((v01v02...vOnv11vI2...vipvplvp2...vpn)*(1x1xn))
(yly2yp)=f((wO1wO02...wOnwl11wl12...wlpwplwp2...wpn)*(1x1xn)). D={(xi,yi) |
XiERP,yie{—1,1}}i=In. are the Cartesian forces on an atom [or nonatriaconta-
19,21,25,27,29,31-hexaene-36-carboxylate2-methyl-3-[(2E,6E,10E,14E)-3,7,11,15,19-
pentamethylicosa-2,6,10,14,18-pentaen-1-yl]-1,4-dihydronaphthalene-1,4-dionecore] 1 and
on a shell k connected to core I, respectively. [30-157] as an
inputtothea TKmixx,x'o=aTZp=1UmpKpx,x'0=0Tm1K1x,x+m2K2x,x"+--+mUKUx,x'0=m1
aTK1x,x'0+m2aTK2x,x'0+ -~ +mUaTKUx,x'0>0.Vidk+1=0Vidk+c1r1 Pidk—Xidk+c2r2Pgdk
—Xidk, Xidk+1=Xidk+Vidk+1, ACC=TP+TNTP+TN+FP+FN, SEN=TPTP+FN.
ok=ostartostart— owendTmax—kTmax, resulting to the clustering of oxo-2H-1,3-dioxol-4-
yl)methyl 4-(2-hydroxypropan-2-yl)-2-propyl-1-{[2'-(2H-1,2,3,4-tetrazol-5-yl)-[1,1'-
biphenyl]-4-ylJmethyl}-1H-imidazole-5-carboxylate5-{[(2S)-2-amino-3-(4-carbamoyl-2,6-
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dimethylphenyl)-N-[(1S)-1-(5-phenyl-1H-imidazol-2-yl)ethyl]propanamido]methyl}-2-
methoxybenzoate[(1R)-1-(naphthalen-1-yl)ethyl]({3-[3-
(trifluoromethyl)phenyl]propyl})amine{4-[(1S)-2-amino-1-[(isoquinolin-6-
yl)carbamoyl]ethyl]phenyl}methyl 2,4-dimethylbenzoatemethyl N-[(2S)-1-[(6S)-6-[5-(9,9-
difluoro-7-{2-[(1R,3S,4S)-2-[(2S)-2-[(methoxycarbonyl)amino] vector aromatic features.
After that from quantum multiplexing over arbitrarily long distances to high-performance
quantum networking using a bounded-size quantum reference frame of pheromone update in
swarm
intelligentMANETsofok=mend+mstart—owendTmax—kTmaxwk=wstart—wstart—mendk Tmax2

wk=ostart—ostart—wend2k Tmax—kTmax2wk=mwendwstartwend1/1+ck/Tmax.Fgy=Vbestt:ma

to-one scale between other nystatin pharmacophore features that corresponds to a normalized
sum of the individual druggable (1S,5R,13R,14S,17S)-14-(2,5,8,11,14,17,20-
heptaoxadocosan-22-yloxy)-4-(prop-2-en-1-yl)-12-oxa-4-
azapentacyclo[9.6.1.0BH,BHB2.08[1u,BHB[1+.08[1*,BHB[ 'E]octadeca-7(18),8,10-triene-
10,17-diol(5-methyl-2-oxo0-2H-1,3-dioxol-4-yl)methyl 4-(2-hydroxypropan-2-yl)-2-propyl-1-
{[2'-(2H-1,2,3,4-tetrazol-5-yl) scaffold that between the 0/<[S|<[1 [with 0 corresponding to
no overlap between any of the three docking sets, and 1 corresponding to three fully
overlapping merging sets based on a Multistage entanglement swapping for the development
of the SivirinavirTM multi-targeted pharmacophore model for SARS-COV-2 inhibitors as
merged under 2m rotations when solving the S[X,Y]=0XNYO0min[00X00,00Y00]
1T=xi,yi,i=1,2,...,I, minw,b,& 12w2+CZi=11&is.t. yiweDxi+b>1— &i,i=1,2,...,1&>0, i=1,2,...,],
Mmino 12%i-11 E(H)=UH®pBH Dq)UTZj=1lyiyjKxi,xjoioj—=j=1lojs.t.
Yi=1lyiai=0,0<ai<C, i=1,2,....1. b=yj—Xi=1lyiaiKxi,x]. gx=Xi=1laiyiKxi,xj+b.
Kpolyx,y=xty+1dKrbfx,y=expiwi-x—y22g2, Kmixx. And resulting to the
(1S,5R,13R,14S,17S)-14-(2,5,8,11,14,17,20-heptaoxadocosan-22-yloxy)-4-(prop-2-
enlyl)12oxadazapentacyclo[9.6.1.0BH,BHB?.0B1u,BHB1+.081«,BHB'E]octadeca-
7(18),8,10-triene-10,17-diol(5-methyl-2-0x0-2H-1,3-dioxol-4-yl)methyl 4-(2-
hydroxypropan-2-yl)-2-propyl-1-{[2'-(2H-1,2,3,4-tetrazol-5-yl)-[1,1-biphenyl]-4-ylJmethyl }-
1H-imidazole-5-carboxylate5-{[(2S)-2-amino-3-(4-carbamoyl-2,6-dimethylphenyl)-N-[(1S)-
1-(5-phenyl-1H-imidazol-2-yl)ethyl]propanamido]methyl}-2-methoxybenzoate[ (1R)-1-
(naphthalen-1-yl)ethyl]({3-[3-(trifluoromethyl)phenyl]propyl})amine{4-[(1S)-2-amino-1-
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[(isoquinolin-6-yl)carbamoyl]ethyl]phenyl}methyl 2 ,4-dimethylbenzoatemethyl N-[(2S)-1-
[(6S)-6-[5-(9,9-difluoro-7-{2-[(1R,3S,4S)-2-[(2S)-2-[ (methoxycarbonyl)amino]-3-
methylbutanoyl]-2-azabicyclo[2.2.1]heptan-3-yl]-1H-1,3-benzodiazol-6-yl }-9H-fluoren-2-
yl)-1H-imidazol-2-yl]-5-azaspiro[2.4]heptan-5-yl]-3-methyl-1-oxobutan-2-yl]carbamate4-{4-
[4-(4-{[(3R,5R)-5-(2,4-difluorophenyl)-5-[(1H-1,2,4-triazol-1-yl)methyl]oxolan-3-
yllmethoxy}phenyl)piperazin-1-yl]phenyl}-1-[(2S,3S)-2-hydroxypentan-3-yl]-4,5-dihydro-
1H-1,2,4-triazol-5-onel,4-dihydroxy-5,8-bis({2-[(2-hydroxyethyl)amino]ethyl}amino)-9,10-
dihydroanthracene-9,10-dionepropan-2-yl (2S)-2-{[(R){[(2R,3R,4R,5R)-5-(2,4-dioxo0-
1,2,3,4-tetrahydropyrimidin-1-yl)-4-
fluoro3hydroxy4methyloxolan2yl]methoxy}(phenoxy)phosphorylJamino}propanoatel-(3-
hydroxypropyl)-5-[(2R)-2-({2-[2-(2,2,2-trifluoroethoxy)phenoxy]ethyl }amino)propyl]-2,3-
dihydro-1H-indole-7-carboxamide5-[(1R)-2-(tertbutylamino)-1-hydroxyethyl]-2-(4-
methylbenzoyloxy)phenyl 4-methylbenzoate(2R)-2-(2-amino-2-methylpropanamido)-3-(1H-
indol-3-yl)-N-[(1R)-2-(1H-indol-3-yl)-1-formamidoethyl]propanamidemethyl N-[(2S)-1-
[(2S)-2-[5-(4"-{2-[(2S)-1-[(2S)-2-[(methoxycarbonyl)amino]-3-methylbutanoyl]pyrrolidin-2-
yl]-1H-imidazol-5-yl}-[1,1'-biphenyl]-4-yl)-1H-imidazol-2-yl]pyrrolidin-1-yl]-3-methyl-1-
oxobutan-2-yl]carbamate3-[3-({[(7S)-3,4-dimethoxybicyclo[4.2.0]octa-1(6),2,4-trien-7-
ylJmethyl}(methyl)amino)propyl]-7,8-dimethoxy-2,3,4,5-tetrahydro-1H-3-benzazepin-2-
onel-[4-(4-{[(2R,4S)-2-(2,4-dichlorophenyl)-2-[(1H-imidazol-1-yl)methyl]-1,3-dioxolan-4-
yllmethoxy}phenyl)piperazin-1-yl]ethan-1-one.

Biogenetoligandorol TM(COVID2019)

1) INITIALIZE PROCEDURE FOR |BRi(nS)| be the incoming entanglement rate of Rj per
a given S, defined as |[BRj(nS)[=) 1,k|B(Ri1(nS),ck)|,

2) Forj=100nS(¢(rS))N!xSN[SO(R])[=NS(Rj)S(((nS))N!SI(R})|=[SO(R})|=NALL(ZRj(nS))
L(ZRj(nS")L(ZRj(S))=Yi,k(ZRj(nS)((Ri,ck)))2L(ZRj(nS")=Y i,k(ZRj(nS")((Ri,0k)))2,tS'A
L=L(ZRj(xS")~L(ZRj(xS)).S I(Rj)E(AL|ZRj(xS)){[1(RS)E(AL|ZRj(rS))<—2C 1o (y(nS))+2
N2,C1E(AL|ZRj(rS))<—€|ZRj [ (xS)],£|ZRj I (7S)|S[1(Rj)nS|ZRj [1(xS)|=Y i,kZRj(nS)((Ri,ck
)=ISI(AS)(R{)|.E(AL|ZR] [ (xS))<—¢|

3) Ifsj=+xapply 122ml-h2

4) 0ijk(t+1)=c1r10Pijk(t)+c2r20Gij(t)(clrl+c2r2)tw-In[L/uijk()]I1111LY k=1LOPijk(t)—0ijk(t
I,
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5) Forj=10no(aS(y(nS)>0))+2(N-L)2<2} zvz—1o(nS(y(nS)=0))+2{(y(nS))+2(N-L)2=—2CI
o(nS(y(wS)=0))+2{(y(nS))+2(N—-L)2,C1=1-) zvz.C20<C2<w(nS(y(nS)=0)),E(AL|ZRj(nS))<—
Clo(nS(y(nS)=0))E(AL|ZRj(nS))<—¢,ee=Clo(nS(y(nS)=0)),limnS—ooPr(|SI(nS)(Rj)>B)<C1
o(nS(y(nS)=0)),mL(nS)y(nwS)>0nSC I (wS)y(nS)=0S (R))S"(R))® I (y(nS)=0), 1 (nS)y(nS)=0S
ORNET(wS)CH(mnS)=argmaxs(nS)EL(L(nS) )L (nS),ZRj(nS)),H3+H3+H3+E p3dim(6—)C
U”Fobj(6—)=E+TSAN0—)(E"p0=I")E"piFobj(0—)=S(high-Tlimit)P=Tr[pC2]Fobj(P,E)=E
—TP=E-TTr[pC2]0—AN0—)|¥)T=A"(0—)|®)0—gA"g=A"0—g)E"piA*(0—g)E"pib—eci
A’ ei=E"piA™N(0—ei) {A”ei} HMeC2nx2n|yT(k))=> 10i(k)|AM) {Z(k):={0—j} maxe—EE(K)l¢
——E0—€E(k)(0—)Imax<xmaxO(NiterNdim(0—)(IHM2mink i|oii(k)|[4+T2)['6]2+1€){ep2(
K)HeZ4(k)} I'=maxk(xmax(k)/ep(k),xmax2(k)/ex2(k))E*piH"=H"0+V" "H"0=} icia"if A" V"
aMtANE p=exp[n/2(a™itAN—a”TAM)](]20)+]02))/2(]1010)+|0101))/212(|0)CRQINY) TR |0)
P+ 1) CQUNY)TR|1)P)12(|0)CRQINY)T+1)CRQUANY)T)A=cipacipbc”z/2eipcc’y/2U =ei
oco’z/2eipdo’y/2eipec”z/2H =(a—L) 1" +Po xE"p=einc”z/2U"2kH3+E"piH3+(H2,H3+,H3,
H4)EMpiHMeC2nx2nO(Niterk2pA2

dim(6—)(IHM2mink} i|ai(k)[4+T2)[dim(0—)3]2p+4(p+1)+1€)H *=H"0+V H"0=3 ijhijbi{bj
VAHM=F"V"H"0=) i€iaitaiaitajV~{aitaj|¥)} E"ij(0)=
exp[0(aitaj—ajfai)|Dij=(¥|aitaj|¥)cifcjH 0=F"e—1H" t~e—i1P"1te—1P"2t---P*1,P"2,.. . H"H"=(
afpa)H"qubit=al"+Bc"x1" ¢ "xHN=H"—LI"H3+U"(t—)=

exp[i(Xijtij(aitaj)+> ijkltijkl(aitajtakal))]aitU(t—)UNt—)=

exp[ Y ijtij(aitaj—ajtai)+ ijkltijkl(aifajak tal—alfakajtai) |ANO—)ANO—)=
exp[(Xi0iAM)t]Eij= exp[n2(aitaj—ajtai) |H3+H3+H3+E"p3dim(0—) If s j=+

6) Forj=10no(xS(y(nS)>0))+2(N-L)2<2> zvz—1w(nS(y(nS)=0))+2{(y(nS))+2(N-L)2=—2CI
o(nS(y(nS)=0))+21(y(nS))+2(N-L)2,C1=1-) zvz.C20<C2<®
SOLVE222m2+V[x1,x2]]¥[x1,x2],

7) IForj=(|B (Ri(ns’),0k)|-Cik(pA,ok))((2ZRj(nS)((Ri,ck))))+2M2,E(AL|ZRj(nS))<2Yi,kZR
j(@S)((Ri,0k))(E(IB (Ri(%S),0k)|)—Cik(pA,ock)|ZRj(nS))+2M2=2Y 1, kZRj(nS)((Ri,ck))(|B (Ri(
©S),0k)|-Cik(pA,ok))+2(N-L)2,E(B (Ri(nS),0k)|)RicknSw(nS(y(nS)>0)){(nS(y(nS)>0))y(nS
)>0nSo(nS(y(1S)>0))=({(nS(y(nS)>0)),ZRj(nS)),aikaik=ZRj(nS)((Ri,ck))B (Ri(nS),0k).> 1,
kaik<> zvz{{z(nS(y(nS)>0)),ZRj(nS))=> zvzez'(nS(y(nS)>0)), 1ln If s j=+ For
theSOLVEiAoy In[x1,t]ot=—h22m 102y
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8) 1AI)=IIXL)®IX2))- @I Ixmj)=[cosd 1jsind1{] @ [cosO2jsinb2j]-- @ [cosdmisindmi]=l [ |]]
cosO1jxcos02jx---xcosOmjcosO1jxcos02X:--xsinOmj---sinf1j*xsind2j X---Xsinemj“ | | | |:”| | | | A
jrAj2--Ajzm 1

9) IForj=10nIfsj=+ For theSOLVEIn[x1,t]ox12+0nox2n[V[x1,x2]¥[x1,x2]]

10) [1A))=11XL) @ 1X2j)-- @ | Ixmj)=[cosO 1jsind 1j] @ [cos02jsin62i]--- @ [cosdmjsindm;]=l ]|
cos01jxcos02jx---xcosOmjcosO1jxcos02jx:--XsinOmj---sind 1j><sin92j><---><sin9mj“ | | | |=”_| | | | A
jrAj2--Ajem 1

1) id(t+1)=vid(t)+c1xY 1()xpibd(t)—xid(t)+c2xY2()xpgd(t)—xid(t)xid(t+1)=xid(t)+vid(t+1),1
<i<n,1<d<Dvid(t+1)=wtxvid(t)+c1xY 1()xpibd(t)—xid(t)+c2xY2()xpgd(t)—xid(t)w(t)=wini—
wini—wendTmaxxtHwo=THwh1,...,whNH,b1,... bNH,XX1,.... XXN=gwh1-XX1+b1:--gwhN
H-XX1+bNH:™:igwh1-XXN+b1:--gwhNH:-XXN+bNHwWo=wol1lT:woNHTandT=t1T:tNT.wo
=H+Td(g)=)j=1c) k=1k=jc12|ugj—ngk|ogj+ogk+12Incgj2+ogk220gjogkugjngkogjogkpg(i
+1)=Xj,f(Xj)—1f(pg(i))=eXjwith
theP=e—|f(Xj)—f(pg(1))|T(i+1),/f(Xj)—f(pg(i)|<eT(i+1)=TO0-TO-TendItmaxx(i+1)CCSC—IPS
O—ELM=0O(NTGxNTrain)+O(I1xNg1)+O(IsexNg2)+O(NPSOxIterPSO)

11) IForj=10nlf s j=* SOLVE|x2=X2[t]-A22m2y1n+2[x1,t]+iAdX2[t]dty1n+1[x1,t].

12) Forj=10n(nS)—Cik(pA,ck))+|B (Ri(ns’),ck)|,1),|B (Ri(ns’),ck)|<1Rickns’'|B (Ri(ns’),0k)|
=|B(Ri(ns"),0K)||BRj(nS)|,|BRj(nS)|=> 1,k|B(Ri(nS),ck)|RJ]NAL<} i,k(|B (Ri(ms’),ck)|-Cik(pA,
ok))((2ZRj(nS)((Ri,ok))*+1)+1)<>i,k(|B (Ri(ms'),ck)|-Cik(pA,ck))((2ZRj(xS)((Ri,ok))))+2M
2,E(AL|ZR}(nS))<2Y1,kZRj(nS)((Ri,ck))(E(|B (Ri(nS),0k)|)—Cik(pA,cK)|ZRj(xS))+2M2=2Y i
KZRj(®S)((Ri,ck))(IB (Ri(nS),0k)|-Cik(pA,ck))+2(N-L)2,E(|B (Ri(nS),0k)|)RicknSw(mS(y(
1S)>0)){(xS(y(nS)>0))y(nS)>0nSw(nS(y(xS)>0))=({(nS(y(xS)>0)),ZR}(nS)),aikaik=ZRj(xnS)
((Ri,ok))B (Ri(nS),0k).Y i,kaik<> zvz{(z(nS(y(nS)>0)),ZR}(nS))=> zvzez'(nS(y(nS)>0))Ifsj=
* SOLVEonox2n[V[x 1,x2]¥[x1,x2]][x2=X2[t]=2k=0n [nk]y In—k[x1,t]okV[x1,x2]0x

13) IFor}’i,k(ZRj(nS)((Ri,0k)))2.E(L(ZRj(nS"))-L(ZR(nS))|ZR}(nS))<—¢|ZRj(nS)|,ZRj(nS)e
>0nSy(nS)=0Rjw"(xS)S"(Rj)f(y(nS))=00" (1S )<w*(nS).y(xS)>0{(nS )£, * (nS) w*(xS) o (y(nS))
=max{(nS)({(nS),ZRj(nS))<w*(xS),y(nS)w*(nS)w (y(nS))<w*(nS)o(y(nS))=w*(y(nS)=0)—f(y(
nS)),f()0<f(y(nS))<c(y(nS)).limy(nS)—oof(y(nS))y(nS)=0,y(nS)>y(nS=0)c>0E(L(ZRj(ns")~
L(ZRj(nS))|ZRj(=S))<—¢,e>0m{(nS)y(nS)>0S(R}j)y(xS)>0xS j=1[In If s j=* | For j=1CIn If s
j=* SOLVE2K|x2=X2[t] wyin
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14) | For j=100n If s j=x SOLVEV[x1x2]=12kx12+12kx22 w(f) = Yi = 1Kwi()t = cl-

c2012n+622mS(f)=Y k=1KPk(ck—c)262(f)> k=1KPk(1-Pk)s(g) = >DIieNO>JENLI((xj(g)-
x1(g2)))<0(xj(g)-xi(g))<0xi(g)vidnew = w.vidold+c1.rand1(...)x(pbestidold-
xidold)+c2.rand2(...)x(gbestidold-xidold)xidnew = xidold+vidnewxidnew =

w1l.xidold+w2.pbestidold+w3.gbestidoldxidold, pbestidoldgbestidold

15)1 For j=100n If s j=«x SOLVEV[x w() = i = IKwi(Hht = cl-
c2612n+622mS(f)=Y k=1KPk(ck—c)252(f)Y k=1KPk(1-Pk)s(g) = >ieN0>jeNLI((xj(g)-
x1(g)))<0(xj(g)-xi(g))<0xi(g)vidnew = w.vidold+c1.rand1(...)x(pbestidold-
xidold)+c2.rand2(...)x(gbestidold-xidold)xidnew = xidold+vidnewxidnew =
w1l.xidold+w2.pbestidold+w3.gbestidoldxidold, pbestidoldgbestidold
1,x2]=12k 1x 12+12k2x22+12k3[x1—x2]2 [w1n,y2n] [yin] yi0 iA

16) IForj=1vid(t+1)=vid(t)+c1xY 1()xpibd(t)—xid(t)*+c2xY2()xpgd(t)—xid(t)xid(t+1)=xid(t)+v
id(t+1),1<i<n,1<d<Dvid(t+1)=wtxvid(t)+c1xY 1 () xpibd(t)—xid(t)+c2x Y2()xpgd(t)—xid(t)w(t)
=wini—wini—wend TmaxxtHwo=THwhl,...,whNH,b1,.. .bNH,XX1,..., XXN=gwh1-XX1+b1---
gwWhNH-XX1+bNH:".:gwh1l-XXN+b1---gwhNH:-XXN+bNHwWo=wolT:woNHTandT=t1T:tN
T.wo=H+Td(g)=Yj=1cY k=1k=jc12|ugj—ugk|ogj+ogk+12Incgj2+cgk22ogjogkugjugkogjog

kpe(i+1)=Xi, (X))~ f(pg(i))zeXjwiththeP=e—{f(Xj)—f(pg(i) TG+ 1), fXj)Fpg)I<eT(+ =T
0—-TO—TendItmax*(i+1)CCSC-IPSO-ELM=0O(NTGXNTrain)+O(IxNg1)+O(IsexNg2)+O(N

PSOxIterPSO)[In If s j=x SOLVEZXiai[t]pi[x]=—h22m

i) I For j=10n If S j=x*
0SOLVERPIi=[P[A101|[6i|CI]]JP[A201|[6i|CI]]P[A1O2|[6i|CI]]P[A202|[6i|CI]]------P[AKO1|
[6i|CIT]P[AKO2|[6i|CI]]: i :P[AL10v|[6i|CI]] P[A20v/|[6i|CI]]---P[AkOVI[6i|CI]]]

[XMT=Sj=1K[rj*[XRPj|CI]IZj=1KrjY MT=5j=1K[rj*[YRPj|CI]]Zj=1Krj
Stepp=[1,0Atpv=125At-

p,ap=>06ap & Atp=>0Atp & Atpv=>dAtpv & Aap>00,5 Atpv=125Atp,ap<dap||Atp<sAtp||Atpv<sAtpv|
|Aap<0 valley=[1,0Atvp=125At-
v,av>0aVv & Atv>0Atv & Atvp=>0Atvp0,6vp=126Atv,av<dav||Atv<oAtv||Atvp<dAtvp
valley=[1,0Atvp=126Atv,av>dav & Atv>0Atv & At-

Vp>0Atvp & Aav>00,0Atvp=125Atv,av<daVv||Atv<SAtv||Atvp<oAtvp||Aav<0
Lk=Kxaccmax—accmind  [0k=abk—1+B0m,k+ybg,k, 0OA,c<0c,0A,m<OmMOk=FO6m, k+y6g,k,
0A,c<0c,0A,m>0mOk=06k—1, 0A,c>0c,0A,m<OmOk=a6k—1+y0g,K, 0A,c>6c,0A,m>6m
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0A,c=[0m,k I=[1001] X=[0110] Y=[0i-i0] Z=[100~1] H=1/21/2[111-1] S=[100i] |0)=[10]
I1)=[01] [1001] [w)=1/N1/25x=0N-1]x) [x) [|0)—|1)]/21/2—O0—10[x]X)[|0)—|1)]/21/2,
O[Ca2+]/0t=D[02[Ca2+)/2x]+[o/d21]  ES[x—xi]H[t-ti]H[ti+t—t], |y)=1/Dmax1/2xnj =

ODCmax—1[x) X)[|0)—]1)]/21/2—OIP3R—16[x]|x)[|0)—|1)]/21/2,
pO=[[[Ca2+][IP3]KCal]/[[Ca2+][IP3]+[IP3]KCal +KIP-
31KCal+[Ca2+]KIP32][[Ca2+]+KCaAl]]3, IX)=1/41/2ZMn = 04—1(100)

X)=1/41/2ZMn=04—1[100)(H)=($IHId)(d1$)==x,x (p|X)

XIHIX )X TOYEX(DIXNXID)=Zx,x'd[X] (XIHIXYO[xTZXI0[X]I12 ¢[X] olz,62z..0nz oiz oiz
oiz=1,|ciz) ciz=-1,lciz) IX)=61z62z..0nZ o[x]=P[x] x=[01z,62z..0nZ]
P[x]=2[h]eXiaiciz+Zjbjhj+Xi jwijoizhjZxE[h]eXiaiciz'+Zjbjhj+Zi,jwijoiz’hj. oiz oiz ozi
s[x]=sc1z,62z.. onz=tanhZidiciz+c oiz (H)=2x,x'0[x] S[X] (XIHIX")$[x'Is[xTZxId[x]s[x]I2
= Yi jhijaitaj+ 1221k, Ihijklaitajtakal. ajt cai€cX,0Y,07, | H=
Yi,ohaicai+Zi,j,a,phofijoaicBj+Zi,j,K,a,p,yhapyijkcaioBjoyk+..
Ply]=eZiaiciz+Zjbjhj+Zi,jwijcizhjZy’eXiaiciz'+Zjbjhj+Zi,jwijoiz'hj’,
Q[yl=elkZiaiciz+Zjbjhj+Zi,jwijoizhjZy’e1kZiaiciz'+Xjbjhj+Zi,jwijoiz'hj’,
Oi=2arcsineavkeark-+e-aik yj=2arcsinebjkebjyk+e-byk XIRy[01]101)QjRy[yj]10j)10)=
2yO[y]ly)I0) Oly]=eZiaicizk+XZjbjhjkZy'eXiaiciz/k+Xjbjhj/k ly)=lolz..onzhl..hm)-
ewijoizhj cizhj 0ij,1=2arcsinewijkewijk 0ij,2=2arcsine-wijke|lwijlk ewijcizhj e-1kZi,j2|wijl
Eloc[x]=(xIHI$)¢[x]s[x] Dpk[x]=0pk[$[X]IS[X]I$[X] S[X]

17)1 For j=100n If s j=« SOLVEZXiai[t]02¢i[x]0x2+V[x,Y]SOLVEZXiai[t]ei[x]-h22m

18) 1 For j=10n If S j=* SOLVEZici[t]ei[x]+iAdYdt
Ail...id=al=1,...,ad—1=Irl,...,rdG1i1a1G2
H3+H3+H3+E"p3dim(6—)CU"Fobj(6—)=E+TSAN0— )(E"p0=I")E"piFobj(6—)=S(high-T
limit)P=Tr[pC2]Fobj(P,E)=E-TP=E-TTr[pC2]0—AN0—)|¥) T=A"0—)|D)0—gA"g=A"O
—2)E"piAN0—g)E"pib—eiA ei=E piAN0—ei) { A el HeC2nx2n|yT(k))=> iai(k)Ai) {E(k
):={0—j} }maxo—€ZE(k)lp——EO0—€EE(k)(0—)Imax<xmaxO(NiterNdim(0—)(IH"2mink} i
ai(k)[4+T2)[T'0]2+1€){en2(k)} {€X4(k)} T :=maxk(xmax(k)/epu(k),xmax2(k)/eX2(k))E*piH"=H
NO+VAHNO=Y ieiaiT ANIVAaNiTANE p=exp[n/2(ariT AN —a”TAM)](]20)+]02))/2(]1010)+|010
1)/212(|0)CRINY)TR|0)P+L)CRUANY)ITQ|1)P)12(|0) CRINY) T+|1)CQUA W) T)A =ei@
aeipbo”z/2eipco’y/2U =eipco”z/2eipdo’y/2eipec”z/2H =(a—L) " +Bo"x E*p=einc”z/2U"2k
H3+E"piH3+(H2,H3+,H3,H4)EMpiH e C2n*x2nO(Niterk2pA2dim(60—)(IHMN2mink Y i|ai(k)|4
+T2)[dim(6—)3]2p+4(p+1)+1€)H *=H"0+V H"0=} ijhijbitbj V H"0=F "V~ H"0=Y iciaitaiaif
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ajV~{aitaj|¥)} E*ij(0)=exp[0(aitaj—ajfai)|Dij=(W|aitaj|¥)cifcjH 0=F"e—iH"t=e—1P"1te—iP"
2t---PA1LPM2,.. H "H"=(ofpa)H qubit=al"+po"x1"c"x HN=H"—L1"H3+U"(t—)=exp[i(3_ijtij(
aitaj)+) ijkltijkl(aitajtakal))]aitU(t—)U"Nt—)=exp[ D ijtij(aitaj—ajtai)+ ijkltijkl(aitajakial
—alftakajtai)]AN0—)ANO—)=exp[ (D 101AM)t]|Eij=exp[n2(aifaj—ajtai) [H3+H3+H3+E p3di
m(0—) ali2o2...Gd—1lad—2id—1od—1Gdad—1id

19) IForj=10InIfsj=*SAil...id=Y al=1,...,ad—1=Irl,...,rdGlilalG20li202...Gd—1ad—2id—1
ad—1Gdad—1idOLVEZXibi[t]ei[x].[a i]ioy[x,t]ot=Hy[x,t]|+ W[x,t], H3+H3+H3+E"p3dim(6—)
CU"Fobj(6—)=E+TSA"0—)(E"p0=I")E"piFobj(6—)=S(high-Tlimit)P=Tr[pC2]Fobj(P,E)=
E-TP=E-TTr[pC2]60—AN0—)¥)T=A"0—)|D)0—gA"g=AN0—g)E"piAN0—g)E piO—ec
1A"ei=E"piAN0—ei) {A"ei} H*€C2nx2n|yT(k))=>iai(k)Ai) {E(k):={0—]} } maxe—EZ(k)lp
——E0—€E(k)(0—)Imax<xmaxO(NiterNdim(0—)(IHM2mink} i|oii(k)|[4+T2)['6]2+1€){ep2(
K)Hez4(k)} I':=maxk(xmax(k)/ep(k),xmax2(k)/ex2(k))E*piH"=H"0+ V" "H"0=} icia"if A" V"
a’itANE p=exp[n/2(a it ANj—a’jTAM)](]20)+|02))/2(]1010)+]|0101))/212(|0) CRQINY) TR |0)
P+1)CQUNY)TQ|1)P)12(|0)CRINY)T+|1)CRUNY)T)A =¢cipaecipbo”z/2eipco”y/2U"=¢i
oco’z/2eipdc’y/2eipec”z/2H =(a—L) 1" +Po xE"p=einc”z/2U"2kH3+E"piH3+(H2,H3+,H3,
H4)EMpiHMeC2n*x2nO(Niterk2pA2dim(0—)(IHMN2mink Y i|ai(k)|4+T2)[dim(0—)d]2p+4(p+1)
+1e)H"=H"0+V"H"0=}ijhijbitbjV "H"0=F "V~ H"0=} iciaitaiaitaj V" {aitaj| V) } E*ij(0)=exp
[06(aitaj—ajtai)|Dij=(P|aitaj|¥)cifcjH 0=F"e—1H"t<e—1P*1te—1P"2t---P*1,P"2,.. . H "H"=(a}
a)H qubit=al o x1" o " x HN=H"—L1"H3+U"(t—)=exp[i(}_ijtij(aitaj)+ Y ijklItijkl(aitajakal)
)aitU(t—=)UNt—)=

exp[ Y ijtij(aifaj—ajfai)+D ijkltijkl(aifajakfal—alfakajai)]ANO—)ANO—)=
exp[(2.i10iAM)t]Eij= exp[n2(aitaj—ajtai) |H3+H3+H3+E p3dim(6—)

2001 For j=10n If s j=«+ o0 SOLVEy[x,t]=e—iHt[JOteiHt/W[x,t/]dt/+y[x,t0]]
[0steiHtW[x,t/1dtl[12[eiHdt,  [+)=[[0)+[1)]/2 |Q)=EMI®--@Mm|G)  f[x1,x2]=eax1x-
2+bx1+cx2 MjTMj=AL+)(HFA2[ )| |£)=[|0)£]|1)]/2 eax1x2—ax1/2—ax2/2 d1[x1] d2[x2]
d1[x1]d2[x2][A16x1x2+A2[1-6x1x2]]/2 d[x] |+)=[|0)£[1)]/2 D1= diag[d1[0],d1[1]]
D2=diag[d2[0],d2[1]] Zyp[x.y|z]=(Q[z]|O|Q[z]}{(Q[z]|Q[z]) O1=[dbiMi]Mi—1+H.c. O2=|vi)
(vi[60iMi]Mi—1+H.c.  |Qt-11),JQtL)  |Qtl)  |QtL)  |Qt=11) |QtL)  O[n]
O[nc+1]0[nc]O~[n2c/A]O~[-Jterm[k]=1—[1t][nt2+[ 1—t]2]kO~[n2¢c+1/[nAg]] T=O~[n2c+

2/[nAgd]]|whistory)=1T+1Zt=0T[t)QVt---V1j0)@ma[i]=[jeV 2avertexjinthese
condnetwork—agap.s[a]=2ieVla[i]#-oc[l,a[i]]+ZieVia[i]#—
YkeVia[k]#—t[i,a[i]l,k,a[k]].z[i,j,k,1]=[1for[i,k]€Eland[j,I]€EE2
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Ootherwise .s[M]=2[i,j]eMo[ij]=2[1Lj]eME[KI]eM[K I]>[1j]t[],

V2ol[ijlxij+Z[i,jleV1IxV2E[KkI]eVIxV2t[ijkl]lyijkls.t.Z[i,]
]ed[v]xij<1VVveEVIUV2y—ikly—=klijt—t1—[i ], klI]+t—[k Lij]=1]
EVIxV2X[kI]eVIxV21—>][ijkl]ly—ijkls.t.Z[i,j]€d[V]xij<1V
VEVIUV2y—ijkl<xijV[i],KkI]e[VIxV2]2y—ijkl=y—klijV][i,],
KITeE[VIXxV2]2y—ijkle[0,1]VI[ijKkI]JE[VIxV2]2y— y—ijkl y—ijkl
LK1Ily—ijkl+Z[i,j]eV1IxV2ZE[KkI]eV1IxV2rijkl[y—ijkl-y—kli
jl1s.t.Z[i,jl€d[v]xij<1VVEVIUV2y—ijkl<xijV[ijkI]eE[V1xV

ij+Z[1,jJ]eV1IxV2X[KkI]eV1iIxV2[t—>[i]kI]+Aijkl]y—ijkl.
y—ijklt— o [1,]],

21) MAKEx,x=Mi+k,i=0,...,M—1,k=0,...,M—1} |[x(nS)||x(nS)|[=maxk=0,...,M—13Y x=0M—1(yik
(pA,ck))Mx+K,Y y=0M—1(xik(pA,ck))Mk+y,|x(@S)I<1({ I (nS),ZR}j(xS))—(x(%S),ZRj(nS))>0
L(ZRj(nS))ZRj(nS)L(ZRj(=nS))=> 1, k(ZRj(nS)((Ri,0k)))2.E(L(ZRj(nS"))—L(ZRj(nS))|ZRj(nS)
)<—¢|ZRj(nS)|,ZRj(nS)e>0nSy(nS)=0Rjo"(wS)S (R {(y(nS))=00"(nS)<w*(nS).y(wS)>0{(nS)#
Cx(mS)o*(nS)w(y(nS))=max{(nS)(L(nS),ZRj(nS))<w*(xS),y (xS ) *(xS)o(Y(7S) )< *(xS)oo(v(
7S))2w*(y(nS)=0)—1(y(nS)),f(-)0<f(y(nS))<c(y(nS)),limy(nS)—oof(y(xS) )y(nS)=0,y(nS)=y(7S
=0)c>0E(L(ZRj(ns"))—L(ZRj(nS))|ZRj(nS))<—¢,e>0m{(nS)y(nS)>0S(Rj)y(nS)>0nS{(nS)S(R}))
L(X)

22) EVALUATE((Ri,0k))i=1,...,Nk=1,...,MZRj(nS)((Ri,0k))>0SI(Rj)SO(Rj)RjSI(Rj)SO(R))
USa(y(nS))S(Rj)y(mS)>0y(nS)nSS*(R))y(nS)=0w(y(1S)=0)=0+(nS)nSS(Rj)(Y(nS))>0*(nS)
—f(y(nS))o(y(nS))<w*(nS)S"(Rj)w"(nS)<w*(nS)nSlik(pA,ck)Cik(pA,ck)=1,ifpAESRj(nS)((R
1,0k))0,otherwise,lik(pA,ck)=1pASRj(nS)((Ri,0k))ckl(nS)=Cik(pA,ck)i<N,k<NRjrSZRj(nS)
((Ri,0k))o(nS){(nS)nSw(nS)=)"1,klik(pA,ck)ZRj(nS)((Ri,0k))=({(nS),ZRj(nS)),(-)

23) UPDATE TO THE
RjdABd=2|B00)AB|B00)=12(]00)+|11)),6ABcF=(B00|5|B00),F>0.98cF Fin<F'<l,FinBF(ELIi
)LIELIidELIiFd=2ELIiCc:BF(ELIi)>BF |(ELL),forVi,BF [/(ELIi)FELIiBF(ELI)ELIiBF [I(EL
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11)jRjp|00)=12(]00)+|11))Rj—10Rj|BO0)Rj+1USjRjpcRj—1Rj+1CtC=1/fCoCRjfCoCnSSI(Rj)
=UipiUSSO(Rj)=VicinS=xtCxSI(Rj)SI*(Rj)SI(Rj)Q=>i=1N|BijtSRjNRj|Bi|[inrSSI(Rj)=Ui=1
Qpi|SI(R))=QSO(R))SO*(Rj)SO(R)j)NRjrSSO(R))=Ui=1Noi|SO(Rj)I=NS(Rj)RjS(R})=SI(Rj)
USO(R)).S(Rj)S*(Rj)S*(R})=SI*(Rj)USO*(R}),[S*(R})|=Q+N.S(R})S(R})IS(R})|<Q+N.S*(Rj)
S*(Rj)=S"I(Rj)US"O(Rj)nS|S"(Rj)|=N+NnSSRj(nS)((Ri,0k))SI(Rj)RjRickSO(R})ZRj(nS)((Ri
,0k))=|SRj(nS)((R1,0k))|.|B(Ri(nS),0ck)|RickaSZRj(nS")((Ri,0k))ZRj(nS")((Ri,0k))=ZRj(nS)((
Ri,ck))+B(Ri(nS),0k)|,nS'poPr(p,5)=x>0|BRi(nS) RjnS|BRj(nS)|=> 1,k|B(Ri(nS),ck)|,|B(Ri(n
S),ck)|RicknS|BRi(nS)||BRj'(nS)|Rj|BRj'(nS)|=1-LN11+D(nS)(|BRj(nS)|),LO<SLND(nS)nS
SI(Rj)SO(Rj)RjRjE(wS)Rje>0B>0limnS—ooPr(|SI(xS)(Rj)[>B)<e,SI(nS)(R))RjnS|SI(nS) (R))|
RjSI(nS)(R)){(nS)RjlimmS—ocosupE(|SI(nS)(Rj)[)<o0.y0<y<1y=0mSS*(Rj)y>0S(Rj)nSySI(Rj)
SO(Rj)nSS™(R))|S”I(R))[=N|S"O(Rj)|=N|S"(R))[=N+N=2NZRj(nS)((Ri1,0k))SRj(nS)((Ri,ck))i
=1,...,Nk=1,...,NZRj(nS)((Ri,0k))=1S*(R})|SI*(R})|=Q>N|SO*(Rj)|=N|S*(Rj)=Q+NSRj(nS)
((Ri,ok))i=l,...,Nk=1,...,NZRj(#nS)((Ri,ck))>1S(Rj)SI(R})|S*(R))FQ+MQ'<QM=N-LLznSS
Rj(nS)((Ri,0k))cknSSO(R))[SO(R}))|=MSRj(nS)((Ri,0k))i=1,00000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000...,

24) STORE_(vi=[vil,vi2...viD])(xi=[xil,xi2...xiD])(pbesti=[pbestil,pbesti2...pbestiD])vid(t
+1)=wxvid(t)+clrlx(pbestid—xid(t))+c2r2x(gbestd—xid(t)),xid(t+1)=xid(t)+vid(t+1),vid(t+1)
=wxvid(t)+cxridx(pbestf(i,d)d—xid(t)),(soli=[soli1,s0li2...soliD])solid=solid+&(solr1d—solr2
d),xid=pbestid+ex(pbestr1d—pbestr2d),pbestidpbestf(i,d)dxid=pbestf(i,d)d+ex(pbestr1d—pbes
tr2d),pbestf(i,d)dpbestf(i,d)dpbestf(i,d)ds={|Ubd—Lbd|,rand2<0.5,Ipbestr | —pbestr2l,otherwise
,pbestf(i,d)d=pbestadpbestf(i,d)d=pbestbdxid=pbestf(i,d)d+ex(pbestr1d—pbestr2d)F 1 (x)=) . d=
1D j=1dxj)2F2(x)=x12+106-> d=2Dxd2F3(x)=418.9829-D—> d=1Dg(zd),zd=xd+4.209687
462275036e2g(zd)={zdsin(|zd|1/2)(500—mod(zd,500))sin|500—mod(zd,500)|—(zd—500)21000
0D(mod(|zd|,500)—500)sin/mod(|zd|,500)—500|—(zd+500)210000DF5(x)=> d=1D—1(100(xd2
—xd+1)2+(xd—1)2)F6(x)=).d=1D(xd2—10cos(2nxd)+10)F7(x)=10D2] [d=1D(1+d} j=1322ixd
—round(2ixd)2i)10D1.2—10D1.2F8(x)=g(x1,x2)+g(x2,x3)+...tg(xD,x1)where
2(x,y)=0.5+(sin2(x2+y2)—0.5)(1+0.001(x2+y2))2F9(x)=g(F5(x1,x2))+g(F5(x2,x3))+...+g(F5
(xD,x1))where

g(y)=>.d=1Dyd24000—[ [d=1Dcos(ydd)+1F17(x)=g(x)+tbias4,z=M(x—0),fbias4=200g(y)=10
6-y12+Y d=2Dyd2(k1*,k2x*.. . kD*)=argkO<k1<...<kd<...kD+1max {F(k1,k2...kD)} ,F=>d=0
Dwod(pud—puT)2ud=Y 1=kdkd+11-Plodwd=Y 1=kdkd+1PIluT=Y1=1LI-PI SIVIRINAVIRTM
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25) END

Tablelb. SIVIRINAVIRTM Spectrum Fragments Generated

OUTPUT: SIVIRINAVIRTM Spectrum
energyO
15.02292652 1.42932195 133 1.4293
17.03857658 0.6643665492 132 0.66437
57.04472458 0.5109772679 25 0.51098
59.06037464 1510803429 24 1.5108
73.07602471 1.485964482 26 1.486
89.07093933 0.9070527015 40 0.90705
90.01032683 0.6806474081 108 64 0.61574 0.06491
92.02597689 1.133331982 12 1.1333
107.0368759 0.8272843188 63 0.82728
116.0818384 5.244322576 2 5.2443
118.0974884 2.050475049 29 2.0505
131.0927374 4.238134601 37 4.2381
133.1083875 11.25406234 45 11.254
134.047775 0.6688143224 84 0.66881
148.063425 0.8481598948 62 0.84816
257.1525744 0.9895674005 55 0.98957
272.171716 0.612458317 59 0.61246
274.1791235 0.4908505044 54 0.49085
400.3030645 0.5015678839 73 0.50157
412.3030645 9.345580922 87 9.3456
414.3187146 0.487653516 101 0.48765
439.3139635 0.8239264709 110 0.82393
441.3296136 3.076704898 111 3.0767
454.3248626 3.135510573 139 3.1355
456.3405126 16.1689173 141 16.169
458.3561627 1.349038772 154 1.349
513.3061149 0.5608236674 106 0.56082
518.332664 0.7986662784 194 0.79867
529.3486484 0.7277352701 5158 0.58258 0.14515
530.332664 15.07621006 1621041 12.918 1.8518 0.30635
547.3592131 12.4010693 0 12.401
547.3592126635301 12.4010693
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Fig.2bSivirinavirTM_(2DStructure) PreferredlUPACName=1-amino-3-{[(8E)-8-(1-{2-amin
0-2-[(2-amino-1-hydroxy-1lambda5-phosphiran-1-ylidene)amino]ethyl}-1,3-diazonan-6-yl)-2
,3,4,5,6,10-hexahydro-1,7,4-dioxazecin-3-ylJamino}-1,3-diazinan-2-ol

|
Rank  Compound Score T.Enerqu  Energy

) 6739 90339768 38313
ligand_96a60adlee 1

Figure No.3 3D Docking Interactions of the SivirinavirTM_1XAK_5e76098ea2a80 small
molecule inside the PDB:1XAK STRUCTURE OF THE SARS-CORONAVIRUS ORF7A
ACCESSORY PROTEIN binding domains with some of 910339.768 Docking T.Energies.
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SivirinavirTM_1XAK_ Model T.Energy I.Energy vdW Coul NumRotors RMSD _Score
ligand___run_9. 1 910339.768 -38.313 3.698 -42.011 8 0.000 -6.139
ligand___run_6. 2 910345.222 -30.069 1.741 -31.810 8 7.011 -6.076
ligand__run_1. 3 910345.635 -32.620 1.640 -34.260 7 2.304 -5.971

Table 2. Docking Energy values of the SivirinavirTM drug design within the PDB:1XAK
STRUCTURE OF THE SARS-CORONAVIRUS ORF7A ACCESSORY PROTEIN binding

domains.
RESULTS AND DISCUSSION

The Cancer Drug Repurposing for Advanced Quantum Back-Action- Particle-Swarm-
Optimization Fragment-Evading Measurements routing scheme is based on the fundamentals
of x'o=mloTKI1x,x'0+m2aTK2x,x o+ --+mUaTKUx,x'0>0. Swarm intelligence in order to
find the optimal shortest path of the pendant edges (virtual edges) in entangled quantum
networks. In this research paper we defined the terms of entanglement utility between
isolated FDA cancer drug and connected drugs and path entanglement gradient and proposed
the routing metrics from available external SARS-CORONAVIRUS ORF7A, NSP5 OF
SARS-COV-2, PDB ID 6CS2 AND 6LU7 paramaterized Schrodinger-inspired physarum-
prize-collecting Neural Matrix Factorization drug repositioning docking system.sources. The
routing metrics of a anchoring set of vi, SiA={vjlvieSD,vjeSc,vi~vj} are derived from the
characteristics of entangled links, where vi~vj is identified throughput entanglement
capabilities, and the distribution of the entangled states from available external sources of vi,
SiV=8c\SiA. The method allows for moderate complexity routing anchored to {dr2, dr3, dr5}
based on quantum repeater networks by fusing the anchoring set SA = {dr2, dr3, dr5} of the
connectable drugs with relevant characteristics of entanglement distribution and swarm
intelligence theory to select connectable drugs from anchoring set SA. The scheme can be
directly applied in quantum graph-based semi-supervised learning (SSL) SARS-
CORONAVIRUS ORF7A, NSP5 OF SARS-COV-2, PDB ID 6CS2 AND 6LU7
paramaterized Schrodinger-inspired physarum-prize-collecting Neural Matrix Factorization
drug repositioning docking system networking, future quantum virtually connected graph
Internet, and experimental long-distance quantum communications f= {f1, {2, ...fn} T when a

disconnected drug is given.
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In this study we generated Docking Algorithms to be connected to the graph for the:

-Experimental quantum simulation based on scoring results and Distributed Network
Considering Distributed Generations determined by scores on anchored SARS-
CORONAVIRUS ORF7A drugs on Mapping nonlinear gravity into General Relativity by
descending order of scores f and it connects vi to vj ’s with nonlinear electrodynamics using
validation set SV to preserve the network’s property via boson exchange in a trapped ion
which means that the connecting step prevents the degradation of SARS-CORONAVIRUS
ORF7A, NSP5 OF SARS-COV-2, PDB ID 6CS2 AND 6LU7 paramaterized Schrodinger-
inspired physarum-prize-collecting Neural Matrix Factorization drug repositioning docking

system. network’s performance Docking Algorithms.

-Machine Learning drug network construction for the SARS-CORONAVIRUS ORF7A
System for Phenotype SARS-CORONAVIRUS ORF7A, NSP5 OF SARS-COV-2, PDB ID
6CS2 AND 6LU7 Data Acquisition and drug scoring Direct quantum process Analysis via
Quantum Walks based Quantum Hash Function by calculating similarity for metabolic
scaling in self-similar asymmetric networks based on shared drug-target SARS-
CORONAVIRUS ORF7A protein measuring sequential weak values of incompatible
observables Docking Algorithms.[87-100]

-Performance of Source Localization Estimations to increase the number of nodes and edges
of Fractional- Order Chaotic Systems by Using Quantum Parallel Particle Swarm SARS-
CORONAVIRUS ORF7A network complementation algorithm Optimization Merging
Algorithms from PubChem and PubMed as reflected to the network on the Extraction of
gravitational waves leading to higher and more stabilized performance in numerical relativity
in Feature Selection and Predictors of Falls with Foot Force Sensors Using KNN-Based
Docking Algorithms. [91-101]

- Multiscale Quantum Harmonic Oscillator for the Numerical observation of emergent
spacetime supersymmetry at quantum criticality simple quantum voting scheme with multi-
qubit entanglement Docking Algorithms to Distributed Network Considering Distributed
Generation Artificial fish complete Update and obtain the optimal value mainly through the
following four behaviors: being random, preying, swarming, and following in the process of
iterative calculation on Small Molecules against the SARS-CoV-2: the Mpro, the PLpro, and

the S-protein as Rotating stars in relativity Improved Quantum Simulations. [96-104]
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- Artificial Fish Docking Algorithm to develop a highly accurate SO={vi|vie V,i=1,...,
n}, set of connected drugs Sc= {vi|vi, vj € SO, 3j vi~Vvj}, polarizable novel Nano-ligand
targeted to the regulation of the SARS-CORONAVIRUS ORF7A,

NSP5 OF SARS-COV-2, PDB ID 6CS2 AND 6LU7 parameterized Schrodinger-inspired
physarum-prize-collecting Neural Matrix Factorization drug repositioning docking system.
Then we further removed another 10 proteins from the list as there is no structure for and set
of isolated (disconnected) drugs SD = {vi| vi, vj € SO, V] vi~+ Vvj} either SARS-CoV-2 or
SARS. Among the 16 proteins left, S protein and nsp5 of SARS-CoV-2 have structures
properties of the original network of SARS-CoV-2 protein data bank (PDB) with PDB 1D
6CS2 and 6LU7,gen2=Vbestt—VAvet2+Vbestt+1-VAvet+12+--+VD

counterparts. To enhance the network, we apply a complementation 12w2+CZXi=11&is.t.
algorithm, which reinforces a network the remaining 14 viral proteins which share high
sequence identities while preserving the original minao 12Zi—11
Yi=1lyiyjKxi,xjaioj—j=1lojs.t. source with their SARS counterparts, Zi=1lyioi=0,0<ai<C,
i=1,2,...,1. ranging from 76.60% in
(y1y2yp)=f(wO1wO02... wOnw11wl12...wlpwplwp2...wpn)*(1x1xn)). nsp3 to 99.84% in
nspl3, with nsp4 as the only exception. The high
b=yj—Xi=1lyiaiKxi,xj.gx=Xi=11aiyiKxi,xj+b. Kpolyx,y=xty+1dKrbfx,y=expiic-x—y22g2,
Kmixx,x=2p=1UmpKpx,x’,  sequence identities  ensure  the  D={(xi,yi) |
XiERP,yie{—1,1}}i=1n.  reliabilities of homologous structures for initializing
ok=wend+ostart—mendTmax—kTmax connections using SARS proteins as templates. Nsp4,
whose template was using homologous structure of mouse hepatitis virus A59 on nodes,
scoring step for determining priority (61.36% sequence identity to nsp4 of SARS-CoV-2),
has no other close homology:e-iHmeas.At= Xje-igjAtgjej, Hmeas.”= XjgjAtmod2nejej
Hmeas.” Hmeas.” Umeas.yE0,0= XE'E"aE,E" . E"y E'E"0(E,E"E"). 6E-T(n)eQ1poly(n). H=
Yi=0noiz. UN,yx=x-ymodNO<x<Nxotherwise
HN,y=UN,y+UN,y+UN,ytUSEEMyEO0,0=yE(vi=[vil,vi2...viD])(xi=[xil xi2...xiD])(pbesti=
[pbestil,pbesti2...pbestiD])vid(t+1)=wxvid(t)+c1rlx(pbestid—xid(t))+c2r2x(gbestd—xid(t)),x
id(t+1)=xid(t)+vid(t+1),vid(t+1)=wxvid(t)+cxridx(pbestf(i,d)d—xid(t)),(soli=[solil,s0li2...sol
iD])solid=solid+e(solr1d—solr2d),xid=pbestid+ex(pbestrld—pbestr2d),pbestidpbestf(i,d)dxid=
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pbestf(i,d)d+ex(pbestrld—pbestr2d),pbestf(i,d)dpbestf(i,d)dpbestf(i,d)ds={|Ubd—Lbd|,rand2<
0.5,Ipbestr1—pbestr2l,otherwise,pbestf(i,d)d=pbestadpbestf(i,d)d=pbestbdxid=pbestf(i,d)d+ex
(pbestrld—pbestr2d)F1(x)=)_.d=1D(}j=1dxj)2F2(x)=x12+106-> d=2Dxd2F3(x)=418.9829-D
—>.d=1Dg(zd),zd=xd+4.209687462275036e2g(zd)={zdsin(|zd|1/2)(500—mod(zd,500))sin|500
—mod(zd,500)|—(zd—500)210000D(mod(|zd|,500)—500)sinjmod(|zd|,500)—500|—(zd+500)2100
00DF5(x)=Y.d=1D—1(100(xd2—xd+1)2+(xd—1)2)F6(x)=> d=1D(xd2—10cos(2nxd)+10)F7(x)
=10D2][d=1D(1+d}j=1322ixd—round(2ixd)2i)10D1.2—10D1.2F8(x)=g(x1,x2)+g(x2,x3)+...
+g(xD,x1)where
g2(x,y)=0.5+(sin2(x2+y2)—0.5)(1+0.001(x2+y2))2F9(x)=g(F5(x1,x2))+g(F5(x2,x3))+...+g(F5
(xD,x1))whereg(y)=>.d=1Dyd24000—][d=1Dcos(ydd)+1F17(x)=g(x)+fbias4,z=M(x—0),fbias
4=2009g(y)=106-y12+) d=2Dyd2(k1%,k2*.. . kD*)=argkO<k1<...<kd<...kD+1max {F(k1,k2...
kD)},F=> d=0Dod(pud—uT)2pd=Y 1=kdkd+11-Plodwd=} 1=kdkd+1PIuT=Y1=1LI-PI
YE'aE'E’,0(E"), H= ZjHj, H= ZXijmAijaitaj+12XijBi,jaiaj+12%i,jBj,i*aitajtA=AT,B=B}
ait,ai mn PrE'E-E'<6E>n. 6E-T(n)Elpoly(n) {Hn}n=1c {Un}n=1c {Un}n=1co AE<nOE+21-
nH (1-e-m21-12n2,6E,mB) wyt=2-n2 Zy=12ny@Uty, 1T Zt=0T-1t U=1-2mw-2N(N-
1s's+ow+N-1s'o+tms’)-1, s=(N- 1YNs'+1/No» U=1NN-2-2N-12N-1N-2=1c0s2N-1N-isin2N-
INoy+ON-32=¢-2iN-1Noy+ON-32. 1-2N+ON-2=c0s2N-1IN 2N-1N+ON-32=sin2N-1N.
H=20yN 12s'+i® e-iH-U=e-2icy/N-e- 2icyN-I/N+ON-32=0ON-1. I'N N-e-2icyN-1/N+ON-
32=0ON-1. E(H)=UH®pDH Dq)Ut H™ VHQP+H ®Q)V+
E~(H)=V~(HQRP+H ®Q)V~7 E~(1)=P<A(H") IV~—VI<n IH<A'™— E~(H)l<e
H<A'=P<A(H")H' E~ E~ |ZH'(B)—(p+q)ZH(B)|(p+q) ZH(B)<dm—ne—PA(p+q)e—PBIHI+(eecp—1).
Estate(N(p))=N'(Estate(  p))*O(n), H=HQq+y{+H ®|-y} |Fy}=(0{=i|1})2AtAE>12
Hmeas.'=cHmeas. e-iHmeas.At= Xje-igjAtejej, Hmeas."= ZjejAtmod2nejej) Hmeas.” Hmeas.”
Umeas.yE0,0= XEE"aE,E"E"y E'E"0(E,EE"”). OSE-T(n)EQlpoly(n). H= ZXi=Onociz.
UN,yx=x-ymodNO<x<Nxotherwise = HN,y=UN,y+UN,yf UN,yt = USEEMvyEO0,0=yE
YE'aE’E’,6(E"), H= ZXjHj, H= ZXi,jmAi,jaitaj+12XijBi,jaiaj+12%i,jBj,i*aitajtA=AT,B=B¥
ait,ai mn PrE'E-E'<6E>n. 6E-T(n)Elpoly(n) {Hn}n=1c {Un}n=10 {Un}n=1co AE<nOE+21-
nH (1-e-m21-12n2,6E,mPB) wt=2-n2 Zy=12ny@Uty, 1T Zt=0T-1t U=1-200-2N(N-
Is'stoo+N-1s'ot+ms’)-1, s=(N- 1)Ns+1/Now U=1NN-2-2N-12N-1N-2=1c0s2N-1N-isin2N-
INoy+ON-32=¢-2iN-1Noy+ON-32. 1-2N+ON-2=c0s2N-1IN 2N-1N+ON-32=sin2N-1N.
H=2oyN 12s'+tio e-iH-U=e-2icy/N-e- 2icyN-1/N+ON-32=0ON-1. I'N I'N. We apply our
formalism to the situations for all energy contributions by connecting two or more repurposed

cancer FDA drugs and its polarizable fragments that previously have no connection in which
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the reference frames are related via ‘superposition of translations’ and ‘superposition of
Galilean boosts’, and formulate an extension of the weak equivalence principle for such
quantum reference frames, including electronic polarization, charge transfer and covalent-
bond formatted high energy scaffolds. This work has been carried out within Galilean
relativity, selecting candidates in terms of their QMDS however the framework is general and
can be applied in a special-relativistic key interaction or in a general-relativistic context with
the receptor, and visual inspection. This would lead to interesting insights as to, for instance,
the flow of proper time when there is no classical worldline describing the motion of the
system serving as reference frame. More specifically, our formalism could be able to describe
situations, such as those studied in refs. 31-33, in which clocks—quantum systems with
internal degrees of freedom—move in superpositions of classical wordlines in the
gravitational field.[96-163] Independently, in this in silico drug design work-based estimate
for In[px[x]/n[x]] we used in the expensive drug repurposed lower bound [Tablel] could be
useful for other analyses to construct the Cancer Drug-Drug Relation regression and
clustering SARS-CORONAVIRUS ORF7A matrix. For example, an estimate of
In[px[x]/n[x]] could be used to interpret which can be viewed as a type of kernel matrix what
features of x are most distorted by integrator bias, e.g., by checking which features are
combined and the consensus clustering of x are most predictive of extreme values of

In[px[x]/n[x]] as an input for kernel classification.
CONCLUSION

To answer this question, we estimated the GHMC acceptance rate at all conditions for which
we have estimated steady state DKL. This allows us to avoid assuming the existence of an
‘external’ perspective of an absolute reference SARS-CORONAVIRUS ORF7A, NSP5 OF
SARS-COV-2, PDB ID 6CS2 AND 6LU7 docking, fragmenting, recoring and
pharmacophoric merging frame. We find transformations between quantum reference frames,
and show how the state, the dynamics, and the measurement change under these
transformations. We show that the notion of entanglement and superposition as observer-
dependent features, and re-wrote the Schrodinger equation in quantum reference frames by
introducing a generalized notion of covariance of physical laws for quantum reference
frames’(H)=UH@®pPH Dq) [C]1=C2C3C12C12C=NC45CC4C54C1[N+]324U+
H E(H)=V(H®P+H Q®Q)VCOCI1C(0)=C2C34N=[C]C5=[N+]6C5(0)C63C214E~(H)=V

~(H®P+H ®Q)V~fbetweenvectorheadsdonor/acceptorE~(1)=P<A(H")IV~—VI<nNN1C=C

Citation: Grigoriadis loannis et al. Ijsrm.Human, 2020; Vol. 15 (3): 180-227.



www.ijsrm.humanjournals.com

CN([NH3+])C1[NH3+]N1CCCN(N=C2COCCC(C3CCCNCNCC3)OCC=N2)CINC(CN1C
CC=C(C2=CCOCC(=NN3CCCN([NH3+])C3)N=CCO2)CCNC1)NP1(O)CCINC(CN1CCC
C(C2CCOCC(=[NH2+])N=CCO2)CCNC1)NP1(O)CCINCOC1C(0O)=C2C34N=CC5=[N+]6
C5(0)C63C214IH<A~E~(H)l<eH<A'=P<A(H")H'E~E~|ZH'(B)~(p*+q)ZH(B)|(p+q)ZH(B)<dm
—ne—BA(p+q)e—BIHI+(eep—1).Estate(N(p))=N'(Estate(p))+O(n),H=HQ[+y{+H |-y}
CIC2[CH2+]C12 [CH+]1[C]2CCI12J+y}=(]0{=i|]1})/2 AtAE>12 Hmeas.’=cHmeas. e-
iHmeas. At= Zje-igjAtejej, Hmeas."=
threshold
distancesbetweendifferentpharmacophorefeaturesUmeas.wE0,0=2E",E"aE,E" E"yE'E"0(E,E’,
E")SE-T(n)eQ1poly(n).H=Zi=0noiz.UN,yx=x-ymodNO<x<NxotherwiseHN,y=UN,y+UN,y+
UN,ytC[OH+]CCOUSEEMyEO0,0=yEXE'aE'E’,0(E"),H=XjHj,H=Xi,jmAi,jaiTaj+12ZijBi,jaiaj
+12Z%i,jBj,i*aitajtA=At,B=Bt aif,ai mnPrE’E-E'<6E>n.6E-T(n)Elpoly(n) {Hn}n=1o0
{Un}n=1o0 {Un}n=1o0 AE<nS6E+21-nH (1-e-
m2112n2,0E,mpB)yt=2n2Zy=12ny@Uty,1T[C]1=C2C3C12C12C=NC45C=C4C54C1[N+]32

4. We also yield the two-dimensional Poisson distribution, about the derivation is specific to

YjejAtmod2nejej Hmeas”"Hmeas” for averaging: four

the partition matching the primary objective of heterogeneous/multi-view integrable limit of
the SARS-CORONAVIRUS ORF7A system, by employing Jaccard similarity between
configuration docking fitness scoring degrees equals the distribution obtained from the
complex Ginibre ensemble, or squared Euclidean distance of freedom and velocities to obtain
a consensus SARS-CORONAVIRUS ORF7A novel drug design solution. We could also use
this method to measure the KL divergence or taking the average distance over any subset S of
the state variables z = [X, v], provided we can sample from the conditional distribution for the
complementary subset S of the state variables: n[zS |zS]. To measure KL divergence over the
configuration variables, [112-164], clustering algorithms we need only sample from the
conditional distribution based on multiple metrics of velocities given positions, in clustering
drugs which is typically tractable as well as their corresponding features. Provided that the
required conditional distribution could potentially hinder the efficiency to higher dimensional
feature space[113-164], to present in more than one cluster in this method could also prove
useful in pharmacology data contexts other than measuring integrator error. Finally, in this
study, describing the fully chaotic limit of multiple links connecting cancer fragmented drugs
we have only considered sampling the canonical ensemble generalizing the results of Grobe,
Haake, and Sommers, [114-164], [NVT; constant temperature, docking fitness scoring, and

docking energy], but the isothermal-isobaric ensemble [NpT; constant temperature, particle
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number, and pressure] also has wide practical relevance. In
BiogenetoligandorolTMOpenMM, who derived a universal cubic level repulsion the
isothermal-isobaric ensemble is simulated by alternating for small spacings s between
sampling the canonical ensemble [using thermostatted dynamics, such as Langevin
dynamics], and periodically sampling the volume using a molecular-scaling Monte Carlo
barostat. In [117-164], the error in phase space was measured for an ensemble of constant-
volume Langevin trajectories with initial conditions drawn from the isothermal-isobaric
ensemble. In this study, we denoted the verified drug-disease associations tuning the
parameters as positive samples, by the clusters while the remaining unverified associations
were considered as negative samples. For each specific threshold, we calculate the Quantum
visibility corresponding true positive (TP), true negative (TN), false positive (FP), and false
negative (FN) as a witness of general optimizing clusters for NMI and SMI relativistic proper
time docking values. If a test association’s corresponding score is greater than the threshold,
it was labeled as a positive sample. Else, it was considered as a negative sample. Hence, TP
and TN values characterized the General relativistic effects in quantum interference of
positive and negative [118-164], pharmacophoric docking samples correctly identified. FP
and FN Evading quantum mechanics may engineered a classical druggable subsystem within
an atom merging quantum environment values denoted the number of positive and negative
samples misidentified. By regulating the threshold, we were able to obtain the True Positive
Rate (TPR) and False Positive Rate (FPR). Because AUC measure does not capture all
aspects of the model’s performance, adding the AUPR measure can more fully reflect the true
performance of the model. The Hit Ratio (HR) evaluation indicator with high confidence was
also used in this study by multiple clustering algorithms. Finally, the AUC Quantum
correlations (Area Under Curve) value illustrating the similarity of the selected FDA cancer
drugs through heterogeneous data integration of cluster relationships of drugs was acquired
with no causal order based on known drug classifications by drawing the Receiver Operating
Characteristic (ROC) curve. Moreover, this study contribution, we performed docking based
virtual screening on three SARS-CoV-2 (the proteases Mpro and PLpro, and the spike
glycoprotein) targets also used an in-house library of and investigational and experimental
drugs approved FDA drugs (Area Under Precision-Recall Curve) to suggest potential
compounds as the second evaluation indicator for reliable drug repositioning which may act
as antivirals druggable scaffolds for recoring and remerging them into the SivirinavirTM drug
design. In this work, we for the first time prepared a transmission analysis for anchored

cancer drugs-Triptorelin-Halaven-Pazobanib-Votrient-Aloxi-Bosulif-Picato-Velcade-
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Aligopa-Xermelo-Nerlynx-Zytiga-Jevtana-Zykadia-Iclusig-Pomalyst-Folotyn-Dabrafenib-
Cometrig-Mekinist-Varubi-Imbruvica-Akynzeo-Torisel-Cotellic-Stivarga-Venclexta  Drugs
{dr2, dr3, dr5} that has been used in trials studying the treatment of different types of cancer,
such as lymphoma, solid tumors, and Glioblastoma and performance parallel docking
comparisons for allowing isolated (disconnected) drugs with other entanglement distribution
schemes to be merged into the SivirinavirTM small molecule which binds inside the
PDB:1XAK STRUCTURE OF THE SARS-CORONAVIRUS ORF7A ACCESSORY
PROTEIN binding domains with some of 910339.768 Docking T.Energies (Table.4).
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