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Abstract

Human corona viruses appeared in December, 2019 at China and then within a span of 2 years such viruses (COVID-19)
have gone deletions and mutations generating more infectious and death promoting variants like B.1.1.7 (Alpha) and
B.1.617.2 (Delta) which were claimed half million deaths worldwide. The D614G and N501Y point mutations in spike
protein appeared important for higher transmission and P4715L mutation in RARP enzyme of ORF1ab polyprotein was
also significant. However, since end of November 2021, an Omicron variant with 29 mutations on RBD domain of spike
protein appeared in Africa which known as B.1.1.529 lineage which successively generated BA.1 and BA.2 variants.
Omicron virus was highly infectious with immune escape properties but caused mild diseases. BA.2 omicron virus changed
into BA.2.75.2 with more immune-escape and evasion properties. All omicron viruses had important 'ERS deletion on
N-protein and *”SGF deletion on nsp6 domain of ORFlab which likely borrowed from B.1.1.7 by recombination.
However, “HV immune-escape deletion in B.1.1.7 and "'FR deletion in B.1.617.2 were not found in BA.2 variants. Its
journey from BA.2.3, BA.2.9, BA.2.12, BA.2.48 etc and finally BA.2.75 variant was happened within a span of 10 months
and BA.2.75.2 was highly spreading in India and USA recently. Although BA.2.75.2 variant has unique T607I and
DI1119N mutations in spike protein, other common N440K, G446S and L452R mutations were necessary for higher
immune-escape and transmission including D614G and N501Y mutations. A G44R mutation in ORF3a protein also
appeared specific for BA.2.75.2 and a 26 bases deletion in the 3’-UTR (5’-gag gcc acg cgg agt acg atc gag tg-3’) found in
omicron viruses may be responsible for weak viral load and pathogenicity as such deletion was not found in deadly B.1.1.7
and B.1.617.2 variants. The genetic changes in BA.2.75 sub-variants as well as other emerging omicron variants like

BA.4.6, BA.5.2.1, BE.1.1, BQ.1 and BF.7 also have been discussed.
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Introduction

Human corona virus appeared in 2019 in the Wuhan
province of China although related viruses like CoV-
229E, CoV-HKU1, CoV-NL63 and MERS-CoV were
known since 2003 [1]. SARS-CoV-2 has caused huge
infections worldwide within 2 years and 6.4 million
deaths were reported [2]. It caused many point
mutations and deletions creating dominant forms like
alpha, beta, delta and very recently omicron [3].
COVID-19 is a large positive-sense RNA virus with a
compact 29,980 nucleotides-long genome. It had
structural proteins (S, M, N, E) at the 3’-end and 5’ two
(ORF1lab, ORFl1a) very large poly-proteins (2/3 of the

genome; in same reading frames) which were degraded
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into sixteen (nspl-nspl6) non-structural proteins [4]
including RNA topoisomerase (nsp2) [5], two proteases
(nsp3 and nsp5) [6,7], RNA-dependent RNA
polymerase (nspl2) [8], RNA helicase (nsp13) [9],
uridine specific endoribonuclease (nsp15) [10] and
methyl transferases (nsp16) [11] (figure-1). ORFlab
protein was reported as 7096-7092 AA in different
variants due to "'KSF and or **”SGF deletions where
Wuhan corona virus was 7096 AA.

Spike protein of B.0 viruses is 1273 AA and stays as
trimeric class 1 transmembrane glycoprotein. It's RBD
domain (335-515 aa) acts as receptor binding domain
to bind ACE-2 receptor of host lung cells for virus entry
[12]. Spike protein 1-13 AA acts as signal peptide and
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other two domains, S1 (14-685 AAs) and S2 (686 to
1273 AAs) are also important. S-protein also contains
fusion contact peptide (788-806 AA) as well as two
hepta-peptide (HPPHCPC) repeats at 1163 and 1213
positions as well as furine cleavage point [13]. RNA
sequencing clearly established many variants were
generated within 2 years due to point mutations and
deletions. In USA Wuhan-D614G mutant first peak
between March-August, 2020, Alpha (B.1.1.7) 2™ peak
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with “HV deletion immune-escape mutant between
JanuaryJune, 2021 followed by 3™ peak of Delta
(B.1.617.2, AY.X) with "7FR deletion mutant between
June to December, 2021. Since last week of December,
2022 4™ peak of Omicron BA.1 variant (B.1.1.519)
spread was evident followed by BA.2 variant spread
since April, 2022. From June-uly, 2022, omicron
BA.4/BA.5 variants were dominating worldwide.

36755 R
B.1.1.7-0K341353-3.3021 tagtttg———————— aagctaaaagactgtgttatgtatgoatcagotgtagtgttact—11331
B.1_1 T-MEZB21€02-7_2021 tagtttg———————— aagctaaaagjactgtgttatgtatgatcagotgtagtgttact—11201
B.1.1.272-0A550785-5_.2030 tagtttgtctggttttaagotaaaagactgtgttatgtatgoatcagotgtagtgttact—112340
B.1.1.70-0AS54757-5.3030 tagtttgtctggttttaagctaasaagactgtgttatgtatgatcagotgtagtgttact—11340
B.1.1.33-0A5B2535-5.3030 tagtttgtctggttttaagotaaaagactgtgttatgtatgoatcagotgtagtgttacs —11340
B.1.1 1%€-0AS90195%-5_2020 tagtttgtctggttttaagctaasaagattgtgttatgtatgratcagotgtagtgttact—11240
B.1.1-0A5B2534-5.2030 tagtttgtoctggttttaagotaaaagactgtgttatgtatgoatcagotgtagtgttact—112340
B.1.1.1-0AS51400-10.3030 tagtttgtCtggttttaagotasdaagactgtgttatgtatgatcagoctgtagtgttacs—11340
B.0-HC-045512-12.2015 tagtttgtotggttttaagotaaaagactgtgttatgtatgoatcagotgtagtgttact—11240
B.1_1-0P702145-1.2021 tagtttgtctggttttaagctaasaagactgtgttatgtatgratcagotgtagtgttact—11202
B.1.1.525%.2.12.1-CH2BE382—4.2022 tagtttg———————— aagctaaaagactgtgttatgtatgoatcagotgtagtgttact—11201
B.1.1.535.2-H501315-2.3033 tagbttbg———————— aagctaaaagactgbtgttatgtatgoatcagotgtagtgttact—1130€
B.1.1.525%.3.50N30e355-2.2032 tagttbtg———————— aagctaaaagactgtgttatgtatgoatcagotgtagtgttact—11361
B.1.1.525%.2.75-0PESSSEE-5._2022 tagtttg———————- aagctaaaagactgtgttatgtatgoatcagotgtagtgttact—11253
B.1.1.525.2.75.2-0P5€7522-5_2022 tagtttg———————— aagctaaaagactgtgttatgtatgoatcagotgtagtgttact—112681
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Figure 1A

Variant Accessionno Date E5gYy
B.1.1.7-0K341353-3.2031 cttgttottacctttottttoocaatgttacttggttocatgotato————— toctgggac—217£5
B.1.1.7-ME021€02-7.2031 cttgttcttaccttbotsttocaatgttacttggttocatgotatc————— toctgggac —21735
B.1.1.372-0AS50755-5_30320 cttgttcttacctttoctsttocaatgttacttggttocatgotatacatgbctctgggac —2 1700
B.1.1.70-0RA554757-5_ 3020 CEEgQtECttacCt sttt coaatgttacttggttocoatgrtatacatgcsctgggac—2 1780
B.1.1.33-0A5B82535-5_3020 CEEgQtECttacCt sttt tccaatgttacttggttocoatgrtatacatgcsctgggac—2 1780
B.1.1.15€-0AS50155-5_ 3020 CEEQtECttacCt st ttcoaatgttacttggttocoatgrtatacatgocsctgggac —2 1780
B.1.1-0AS5083534-5.3020 cttgttcttacctttctsttoccaatgttacttggttocatgotatacatgtoctctgggac —2 1780
B.1.1. 1-0AS551400-10_3020 cttgttcttacctttctsttococaatgttacttggttocatgotatacatgtctctgggac —2 1780
E.0-HC-045512-12.201% cttgttocttacctttottttoccaatgttacttggttoccatgotatacatgtctoctgggac—2 1780
B.1.1-0P7023145-1.2021 cttgttocttacctttottttoccaatgttacttggttoccatgotatacatgtctoctgggac—21742
B.1.1.525.2.12.1-CNagEana-4.23022 tttgttocttacctttottttocaatgttacttggttocoatgotatacatgtctoctgggac—21712
B.1.1.525_2-{M9%01219-2_2022 cttgttottacctttottttoccaatgttacttggttocatgctatacatgbctoctgggac—21737
B.1.1.529.2_90H28€395-49._2022 cttgttottacctttottttocaatgttacttggttocatgotatacatgbctoctgggac—21712
B.1.1.529_2_75-0PE999€E-9_2022 cttgttottacctttottttocaatgttacttggttocatgotatacatgbctoctgggac—21723
B.1.1.529.2.75.2-0P5€7923-9.2022 cttgttottacctttottttoccaatgttacttggttocatgotatacatgtctoctgggac—21712
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Figure 1B
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WVariant Accessionno Date

B.1l.1.7-0F341253-3.3021 tcagtgtgttaatcttacaaccagaactoaattaccoocctgratacactaattottroac— 21651
B.l.1.7-MEB21£03-7.3021 tcagtgtgttaatcttacaaccagaactoaattaccoocctgratacactaattotttocac—2 1631
B.1.1.272-CAS50755-5_2020 tcagtgtgttaatcttacaaccagaactoaattaccoocctgoatacactaattotttocac—21EED
B.1.1 70-DASS4ATST-5_ 2020 tcagtgtgttaatcttacaaccagaactoaattaccooctgoatacactaattotttocac—21EED
B_1.1_233-0R59682525-9_ 2020 tcagtgtgttaatcttacaaccagaactocaattaccocctgratacactaattotttoac—216E0D
B.1.1.19€-0AS50155-9. 23030 tcagtgtgttaatocttacaaccagaactoaattaccococtgratacactaattotttoac—21€E0D
B.1.1-0ASB29349-5.2020 tCagtgtgttaatottacaaccajaactcaattaccooctratacactaattotttoac—2 160
B.1.1.1-0ASS1400-10.2020 tCagtgtgttaatottacaaccajaactcaattaccooctratacactaattotttoac—2 160
B._0-RC-045513-12.201%5 tcagtgtgttaatcitacaaccagaactcaattaccoocctgratacactaattottbocac —2 1E€E0
B.1.1-0P703145-1.3031 tcagtgtgttaatcttacaaccagaactoaattaccoocctgratacactaattotttocac—2 1633
B.1.1.53%.2.12.1-CH28€3B3—-4.2022 tcagtgtgttaatcttataaccagaactocaa———————— tcatacactaattotttocac—21552
B_1.1.53%_2-0MS01215-2_2022 tcagtgtgttaatcttataaccagaactocaa—" L ——tcatacactaattotttoac—21617
B.1.1.5235.2.50ON20€2355-4.2032 tcagtgtgttaatocttataaccagaactoaa——— —tatacactaattotttoac—21552
B.1.1.525%.2.75-0PE995€E€-5_2032 tCagtgtgttaatottataaccagaactoaa———————" tatacactaattotetoac—2 1603
B.1.1.525.3.75.2-0P53€7523-5.2023 tcagtgtgttaatcttataaccagaactcaa———————— tatacactaattocttbocac -3 1552
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Figure 1C
Variant Accession no Date Hucleocapsid protein region ([}
B.1.1.7-0FK241252-2.2021 gtttggtggaccoctcagattcaactggoagtaaccagaatggagaacgocagtggggogog —2023 €1
B.1.1.7-MZA21€02-7.2021 gtttggtggaccoctcagattcaactggragtaaccagaatggagaacgocagtggggogog —260331
B.1.1.2372-0AS50755-5_2020 gtttggtggaccoctcagattcaactggoagtaaccagaatggagaacgocagtggggogog —202380
B.1.1.70-0AS54757-5.2020 gtttggtggaccoctcagattcaactggoagtaaccagaatggagaacgocagtggggogog —202380
B.1.1.32-0A5B2535-5.2020 gtttggtggaccoctcagattcaactggoagtaaccagaatggagaacgocagtggggogog —202380
B.1.1.15€—0AS50155-5_2020 gtttggtggaccoctcagattcaactggoagtaaccagaatggagaacgocagtggggogog—268280
B.1.1-0ASR2534-5.2020 gtttggtggaccoctcagattcaactggoagtaaccagaatggagaacgocagtggggogog—268280
B.1.1.1-0a551400-10.2020 gtttggtggaccoctcagattcaactggoagtaaccagaatggagaacgocagtggggogog—268280
B.0-HC-045512-12.201% gtttggtggaccoctcagattcaactggragtaaccagaatggagaacgocagtggggogog —202380
B.1.1-0P702145-1.2021 gtttggtggaccoctcagattcaactggoagtaaccagaatggagaacgocagtggggogog —20334
B.1.1.525%.2.12.1-0Mapeapa—-4.3022 gtttggtggaccoctcagattcaactygoagtaaccagaatgg ———— —tggggogog—2082023
B.1.1.525. 2-M501215-2.2022 gtttggtggacococtcagattcaactggoagtaaccagaatgg — ' 'ERS-—tggggogog—20228
B.1.1.525.2.5CN20€a55—4.2022 gtttggtggaccoctcagattcaactygoagtaaccagaatgg ———— —tggggogog—28202
B.1.1.525.2.75-0PES5SE€E—5_ 2023 gtttggtggaccoctcagattcaactygoagtaaccagaatgg ———— —tggggogog—20214
B.1.1.525.2.75.2-0P5€75223-5.230223 gtttggtggaccoctcagattcaactygoagtaaccagaatgg ———— —tggggogog—28202
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Figure 1D

Spike protein in COVID-19 Alpha is 1270 AA due to
deletions of “HV and 'Y positions but Delta variant
has "'FR deletion only (S=1271 AA). Spike protein of
Omicron BA.1 variant has “HV, '""VYY and "L
deletions as well as *EPE three amino acid insertion
but no **LPP deletion (1270 AA) [14]. Spike protein of
Omicron BA.4 and BA.5 corona viruses are 1268 AA
due to deletions of *LPP and “HYV but no *"*L deletion
or *PEPE insertion. Spike protein of omicron BA.2 has
1270 AA due to **LPP deletion but no “HV and '¥VYY
deletions or *“EPE insertion. “HV deletion found in
B.1.1.7 also acquired in BA.1/4/5 but BA.2. Among
the other structural proteins N-protein (419 AAs) binds
to leader RNA of replicating corona virus and also
regulates host-pathogen interactions. Three AA
deletions (*'ERS) were found in N-protein (416 AAs) in
all omicron corona viruses (BA.1/2/4/5 and
BE.1/BK.1/ XE.1/XBB.1/BQ.1) and was very useful
for diagnostics [14-16]. Three amino acid deletions
(*SGF) were found in ORF1ab protein (nsp6 protein
domain) of Alpha and Omicron BA.2/BA.4/BA.5
(ORF1ab=7093) viruses but at the same region **"*LSG
deletion as well as extra S deletion were found in
omicron BA.1 corona virus (ORF1ab=7092 AA) but no
such deletions in Delta variant (ORF1ab=7096 AA).

Whereas, extra three amino acids (**'KSF) deletions
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were found in omicron BA.4 variant only
(ORF1ab=7090 AAs) and such change was utilized to
identify BA.4 omicron variant. Further, D614G
mutations were detected in all variants and such
mutation increased 80% higher transmission. N501Y
mutation was appeared first in alpha variant but also
located in omicron variants BA.1/BA.4/BA.5 but not
in BA.2 and such mutation increased transmission by
more than 20% with more immune escape properties
[17-20]. We will discuss the generation of BA.2.75.2
from B.0 Wuhan virus illustrating important mutations
and deletions.

Methods

We searched PubMed to get idea on published papers
on BA.2.75 variants and also searched SARS-CoV-2
NCBI database using BLAST-N and BLAST-X search
methods to get related sequences. Multi-alignment of
protein was done by MultAlin software (Corpet, F.,
1988; Katoh & Standley., 2013) and multi-alignment
of DNA by CLUSTAL-Omega software, EMBL-EBI
(Sievers, et al., 2011; Wallace, 2005); Yang, et al.,
2014). Hairpin structure of ~ 120-200nt sequence was
done by OligoAnalyzer 3.1 software (Integrated DNA

Technologies). The protein 3-D structure was
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determined by SWISS-Model software with normal vs.
mutant peptides (Gao, et al., 2022; Waterhouse, et al.,
2018; Bienert, et al., 2017).

Results

We performed multi-alignment of different corona
virus genomes since its isolation in December, 2019 to
December, 2022 to find the genetic changes with time
and to give an idea how BA.2.75.2 omicron corona
virus was formed. Severe Delta corona viruses including
Alpha and Beta variants generated from Wuhan virus
caused havoc deaths between March, 2021-September,
2022 worldwide. However, spike modified omicron
viruses since December 2022, had higher transmission
and immune-escape but no death usually occurred
unless co-morbidity. Figure 1A showed the part of the
multi-alignment where we detected **”SGF deletion in

all BA.2 variant including BA.2.75.2 and such deletion
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was first found in B.1.1.7 lineage which highly spread
worldwide between March, 2021 to August, 2021. On
the other hand, B.1.1.7 had “HV deletion on spike
which was not located in BA.2 omicron variants (figure-
1B). Figure 1C demonstrated a **LPP new deletion on
the spike NH; terminus and such deletion was not
found in B.1.1.7 early lineage or afterwards lineages
(B.1.1.172; B.1.1.372). Such higher lineages neither
had **"SGF deletion indicating SGF three amino acids
deletion in nsp6 protein might have role in higher
transmission due to virus stability. We further showed
the portion of Multi-alignment describing *'ERS N-
protein deletion in BA.2 variant and such deletion was
prominent in BA.1/4/5 omicron variants (figure-1D).
A 3.UTR deletion located in omicron BA.2.75.2 as
well as omicron BA.4 and omicron BA.5 variants but
not in Alpha, Delta and omicron BA.1 variant (figure-

2).

Variant Accession no Date 2' TIR regiom
BE.1.1.7-0F341253-3.2021 gggaggacttgaadagagocaccacattttoacogaggocacgoggagtacgatogagtgt—25741
B.1.1. 7-HEB21€02-T7.2021 gogaggacttgadagagrcaccacattttoacogaggoracgoggagtacgatctagtgt—25711
B.1.1.372-0R990759-9_2020 gogaggacttgaaagagrcaccacattttoacogaggocacgoggagtacgatogagtgt —2597 €0
B.1.1.70-0ASS4757-5_2020 goggaggacttgaadagagrcaccacattttoacogaggocacgoggagtacgatogagbgt—257 €0
BE.1.1.33-0ASB3535-5_2020 gggaggacttgaadagagocaccacattttoacogaggocacgoggagtacgatogagtgt—257 €0
B.1.1 156-0RS50155-5_ 3020 gogaggacttgaadagagrcaccacattttoacogaggocacgoggagtacgatogagtgt —257E0
B.1.1-0ASB2524-5.2020 goggaggacttgaaagagrcaccacattttoacogaggocacgoggagtacgatogagbgt —257 €0
BE.1.1.1-0AS51400-10_20230 gggaggacttgaaagagocaccacattttoacogaggocacgoggagtacgatogagtgt —257 €0
B._0- 045512-12.301% gogaggacttgadagagrcaccacattttoaccgaggjocacgoggagtacgatogagtgt —257E0
B.1.1-0P702145-1.2021 gogaggacttgaaagagocaccacattttoaccgaggooacgoggagtacgatogagtgt—25714
B.1.1.525.2.12_1-CHaBE€3aBga—4.2022 gggaggacttgaaagagocaccacattttcacmmonnnnonmmonnnanmmaonnannmmt —2 5 €63
B.1.1.535_3-(M5012315-3.2033 gggaggacttgaaagagocaccacattttoacc—————————————————————— —+—325E82
B.1.1.525.2_ 9 CN3A€355—4.2022 goggaggacttgaaagagocaccacattttcacc—————————————————————— —+—29657
(4] B.1.1.525.2_75-0PESSSE€E—5. 2022 gggaggacttgaaagagocaccacattttcacc————————————————————— —+—25%EE8
BE.1.1.535.2_.75.2-0P5€7523-5.2022 gggaggacttgaaagagocaccacattttoacc—————————————————————— —+—25E€57
BAAAAAARAARANR SRR RN RAN AN a
Figure 2A
3'-UTR region
BA_2_.75.2-0P5€79223 gtaacattagggaggacttgaaagagccaccacattttcacc——————————————— 29E5€6
BA_2-0MS01315 gtaacattagggaggacttgaaagagocaccacatttbcacc———————————————— 25€01
BA_4-0NS07292 gtaacattagggaggacttgaaagagccaccacattttcacc——————————————— 29641
BA_5.2-0P575714 gtaacattagggaggacttgaaagagocaccacattttocacc———————————————— 25E€50
BA_5.1-0P575710 gtaacattagggaggacttgaaagagccaccacattttcacc——————————————— 29E€50
BA_S5-0P575711 gtaacattagggaggacttgaaagagocaccacattttocacc———————————————— 25E€50
Ba.5.2.1-0pE47004 gtaacattaggaggacttgaaagagocaccacattttcacc———————————————~— 293558
BE.7-0P440315 gtaacattagggaggacttgaaagagocaccacattttocacc———————————————— 35E€75
BA_1-CMOO2E€85 gtaacattagggaggacttgaaagagocaccacattttcaccgaggocacgoggagtacg 29719
B.1.1.7-MZB31€03 gtaacattagggaggacttgaaagagoocaccacattttcaccgaggocacgoggagtacg 25702
B_1_€17._2-0OM5421€€ gtaacattagggaggacttgaaagagocaccacattttcaccgaggocactoggagtacg 25704
B-WC 045513 gtaacattagggaggacttgaaagagocaccacattttcaccgaggocacgoggagtacg 25751
B&.2.75.2-0p5€7822 2 2 —————— tacagtgaacaatgotagggagagctgoctatatggaagagooctaatgtgt 25708
Ba_2-OMS0Ol2ls02020o——————- tacagtgaacaatgotagggagagctgoctatatggaagagooctaatgtgt 25733
B& . 4-0WSO7282 4 0000——————- tacagtgaacaatgotagggagagctgoctatatggaagagooctaatgtgt 25€92
BA._5.2-0P575714 2 ——————= tacagtgaacaatgrtagggagagctgoctatatggaagagoocctaatgtgt 25702
BA_5_1-0P579%710 20 ——————- tacagtgaacaatgrtagggagagctgoctatatggaagagooctaatgtgt 25702
BA_5—0P375711 4000 0——————= tacagtgaacaatgrtagggagagctgoctatatggaagagoocctaatgtgt 25702
BA_5_2_1-0pE47004  ——————-— tacagtgaacaatgrtagggagagctgoctatatggaagagooctaatgtgt 25ESD
BF.7-0P44021% 0 —m————= tacagtgaacaatgrtagggagagctgoctatatggaagagoocctaatgtgt 25727
BA_1-0MOO2E85 atcgagtgtacagtgaacaatgotagggagagctgoctatatggaagagooctaatgtgt 25775
B.1.1.7-MZ0831€03 atctagtgtacagtgaacaatgctagggagagctgoctatatggaagagoocctaatgtgt 257€2
(E) B_1_€17._2-0OM5421€€ atcgagtgtacagtgaacaatgctagggagagctgoctatatggaagagoocctaatgtgt 29764
B-WC_045512 atcgagtgtacagtgaacaatgctagggagagctgoctatatggaagagoocctaatgtgt 25811

ARAAABAA AR AR AR AR AR AR AR R AR AR AR R AR AR R AR

Figure 2: 3" UTR deletion located in BA.2.75.2 as well as other BA.2 variant but not in B.1.1.7 and B.1.1.372
(2A) as well as in highly transmissible Delta, Omicron BA.1, BA.4, BA.5, BF.7 and BA.5.2.1 corona viruses (2B).
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In figure-3, multi-alignment (3A) and BlastX analysis
(3B) were performed to locate distinct three spike
mutations (N440K, G446S, L452R) in BA.2.75.2
including other variants. The L452R mutation was also
located in B.1.617.2 Delta variant and might be the

ISSN:2837-4681

mutation also carried on to omicron variants lately
(BA.4 and BA.5). Similarly, G446S mutation also
located in omicron BA.1 variant and N440K mutation
was found in most omicron variants (data not shown).
Thus, none of these mutations were specific for

source of such wvariation in BA.2.75.2 and such BA.2.75.2.

Figure 3(A): Multi-alignment to show the BA.2.75 and BA.2.75.2 distinct mutations in the spike.

B_1.1.7-CE341253-32.2021 tatagcttggaattotaacaatctbgattctaaggttggtggtaattataattacctgta—22902
B_1.1_7T-MEB21€02-7_2021 tatagcttggaattotaacaatotbgattctaaggttggtggtaattataattacctgta—22672
B.1.1.372-0A550755-5_.2030 tatagcttggaattotaacaatoctbgattctaaggttggtggtaattataattacctgta-22520
B.1.1.70-QAS54757-5_32020 tatagcttggaattctaacaatcttgatictaaggttggtggraattataattacctgta—232530
B.1.1.232-0ASB2535-5_ 2020 tatagctitggaattctaacaatcttgattoctaaggttggtggtaattataattacctgta—22520
B_1.1.1%€-0RS9015%-5_2020 tatagcttggaattctaacaatoctbgattctaaggttggtggtaattataattacctgta—225920
B.1.1-OASB2534-5_2020 tatagcttggaattotaacaatoctbgattoctaaggttggtggtaattataattacctgta—32520
B.1.1.1-0AS51400-10_2020 tatagCttggaattctaacaatcttgatictaaggttggsggraattataattaccosgta-22520
B.0-HC-045512-12.201% tatagctitggaattctaacaatcttgattoctaaggttggtggtaattataattacctgta-22520
B_1.1-0P703145-1_2021 tatagcttggaattctaacaatctbgattctaaggttggtggtaattataattacctgta—22662
B.1.1.52%.2.12.1-0ON2B8E€3823—4.2032 tatagocttggaattotaacaagotbtgattoctaaggttggtggtaattataattaccagta—232652
B.1.1.535.3—{H501315-2.3023 tatagctiggaattctaacaagotigatictaaggttggtggraattataattacctgta—220877
B.1.1.535%.3.5CH3B€355—4.2033 tatagcttggaattctaacaagotbgatictaaggttggtggtaattataattacctgta—232052
B.1.1.52%.2_75-0PE999€E—9_2022 tatagcttggaattctaacaagotbtgattctaaggttagtggtaattataattacctgta—226062
B.1.1.52%.2.75.2-0P5€75223-5.2032 tatagocttggaattotaacaagotbtgattctaaggttagtggtaattataattaccggta—22652

BABASARSERSRRERBIRBES FANIARSRBEBARES BAASARARRARBIRBRDES &S

Figure 3(B)

B.0-WC-045512-12.201% (B.1.1.7 =same] tatagrttggaattctaacaat ot tgattctaaggttogtggtaattataattaccogra—32 530
bBlastd
surface glycoprotein [Severe acute respiratory syndrome coronavirus 2] Sequence ID: QTZ40111. 1Length: 1273,
Score Expect Method Identities Positives
45.8 bits(107) Je-04 Composition-based stats. 19/19(100%) 19/19(100%)
Cuery 2 IEAWHSHHIDSEVGENYHYL 58
TAWN SN LD SEVEEY Y L
Sbkjct 434 TLAWHSMMNIDSEVEEMYMYL 452
B.1.1.52%.2._.132_1-CHWage3g3-4.2022 tatagcttggaattctaacaagocttgattotaagyttggbggtaattataattaccagta—30853
blastxX
surface glycoprotein [Severe acute respiratory syndrome coronavirus 2] Sequence ID: UYDG62730.1Length: 1273,
Score Expect Method Identities Fositives
44.7 bits(104) Be-04 Composition-based stats. 19/19(100%) 19/19{100%)
Cuery 2 TAWHSHELDSEWZENYNYD 528
IAWHSHELDSEVGEYITY O

Sbjct 434 IRAWNSNELDSEVCGNYNYDZ 452

E.1.1.525.2.50N28€255-4.2022 tatagcttggaattcoctaacaagottgattotaaggttggtggtaattataattacctgta—22652
blastX
surface glycoprotein [Severe acute respiratory syndrome coronavirus 2] Sequence ID: UPN11814.1L ength: 1273.
Score Expect Method Identities Positives
45.4 bits(1086) Se-04 Composition-based stats. 19/19(100%) 19/19{100%)
Cuery 2 IAWNSHELDSEVCCHYNYL 58
TAWNSHELDSKVEEHYNY L
Sbjct 434 IAWNSNELDSEVZCNYNYL 452
B.1.1.525.2.75-0PE999€E-5_ 2022 tatagottggaattotaacaagottgattctaagyttagtggtaattataattaccegta-220€3
blastX
surface glycoprotein [Severe acute respiratory syndrome coronavirus 2] Sequence ID: UK 504805 .1Length: 1275,
Score Expect Method Identities Fositives
44.3 bits(103) 0.001 Composition-bazed stats. 19/19(100%) 19/19{100%)
Cuery 2 TAWHNSHEIDSEWVSGHNYNYL 58
TAWNSHELDSEVSGHYY L
Skjct 43€ IAWNSMELDSEVSCGNYNYL 454
B.1.1.53%.23.75.2-0P5€7533-5._3022 tatagcttggaattoctaacaagottgattotaaggttagtggtaattataattaccggta—326053
blastX
surface glycoprotein [Severe acute respiratory syndrome coronavirus 2] Sequence ID: ULES8956.1Length: 1270.
Score Expect Method Identities Fositives
44.3 bits(103) 0.001 Composition-bazed stats. 19/19(100%) 19/19{100%)
Cusery 2 IAWNEMELDSEVSCNYNYR 52

TAWNSMELDSEVS CIY YR
Sbjct 431 IRWNSNELDSEVSGNYNYER 445

: BlastX search to get mutant AAs. All three spike mutations (N440K, G446S, 1L452R) was found in
BA.2.75.2 and such changes might be responsible for high transmission and immune-escape which were not

located in B.0 as well as high transmissible B.1.1.7. variant.
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However, figure-4 (A, B and C) demonstrated unique  All those above mutations in the spike were responsible

BA.2.75.2 wvariant specific mutations T6071 (4A), for greater immune escape but role of ORF3a G44R
DI1199N (4B) in spike protein and G44R (4C) in mutation was not clear. However, ORF3a may be
OREF3a protein. No other variant has such mutation till  involved in RNA binding and Arginine (R) may
now (Alpha, Delta, BA.1, BA.2, BA.4, BA.5 and BF.7). increase RNA binding efficiency.

[(A}Multi-alignment—l
B_1.1.7-0F2341253-3.2021 tggtgtcagtgttataacaccaggaacaaatacttctaaccaggttgotgttotttatca—22262
B.1.1.7-MZB21€02-7.2021 tggtgtcagtgttataacaccaggaacaaatacttctaaccaggttgotgttotttatca—23352
B_1_1._2372-0AS50755%-5_2020 tggtgtcagtgttataaraccaggaacaaatacttctaaccaggttgotgttotttatoa—22400
B.1.1.70-0ASS4757-5. 2020 tggtgtcagtgttataacaccaggaacaaatacttctaaccaggttgotgttotttatoca-23400
B.1.1.33-0CASB3535-5.3030 tggtgtcagtgttataacaccaggaacaaatacttctaaccaggtbtgotgttotttatca—23400
B.1.1.15€-QASS0155-5 2020 tggtgtcagtgttataacaccaggaacaaatacttctaaccaggttgotgttotttatca—223400
B.1.1-0ASB2534-5.2020 tggtgtcagtgttataacaccaggaacaaatacttctaaccaggttgotgttotttatoca-23400
B.1.1.1-0A551400-10.2020 tggtgtcagtgttataacaccaggaacaaatacttctaaccaggttgotgttotttatca—223400
B.0-RC-045512-12.2015 tggtgtcagtgttataacaccaggaacaaatacttctaaccaggttgotgttotttatca—223400
B_1_1-0P702145-1_2021 tggtgtcagtgttataaraccaggaacaaatacttctaaccaggttgotgttotttatoa —233E62
B.1.1.525.2.13.1-0NaBEapa—-4.2022 tggtgtcagtgttataacaccaggaacaaatacttctaaccaggttgotgttotttatca-33332
B.1.1.535. 2-MH5012315-3.23033 tggtgtcagtgttataacaccaggaacaaatacttctaaccaggttgotgttotttatca—23357
B.1.1.525.2.50N28€255-4.2022 tggtgtcagtgttataacaccaggaacaaatactictaaccaggttgotgttotttatca-3232332
B.1.1.535.2.75-0PE9S5€E—5_ 3032 tggtgtcagtgttataacaccaggaacaaatacttctaaccaggttgotgrtctttatca—232343
B.1.1.525.2.75.2-0P5€75223-5._2022 tggtgtcagtgttataacaccaggaacaaatattictaaccaggttgotgttoctttatca—23332
BiMulti-alisnment-2
BA.2_.75.2-0P5£75923 ttottttggtggtgtocagtgttataacaccaggaacaaatatttotaaccaggttgotgt 23323
Bh. 2-{M50121%5 ttocttttggtggtgtcagtgttataacaccaggaacaaatacttotaaccaggotgotgt 23348
BR . 4-CW507353 ttcttttggtggtgtcagtgttataacaccaggaacaaatacttotaaccaggetgotgt 23308
BL 5 _2-0P573714 ttocttttggtggtgtcagtgttataacaccaggaacaaatacttotaaccaggttgotgt 23317
B4 5.1-0P575710 ttcttttggtggtgtcagtgttataacaccaggaacaaatacttotaaccaggetgotgt 23317
BL.5-0P579711 ttottttggtggtgtcagtgttataacaccaggaacaaatacttotaaccaggoogotgt 23317
BA.5.2.1-0ped47004 ttocttttggtggtgtcagtgttataacaccaggaacaaatacttotaaccaggttgoctgt 232€5
BE.T-0P440315 ttocttttggtggtgtcagtgttataacaccaggaacaaatacttotaaccaggetgotgt 23342
BL.1-CMO03E85 ttocttttggtggtgtcagtgttataacaccaggaacaaatacttoctaaccaggttgotgt 233€8
B.1.1.7-MZ221c02 ttocttttggtggtgtcagtgttataacaccaggaacaaatacttotaaccaggotgotgt 23343
B.1.g17.2-0M5421¢cs ttcttttggtggtgtcagtgttataacaccaggaacaaatacttotaaccaggetgotgt 23351
B-NC_045512 ttocttttggtggtgtcagtgttataacaccaggaacaaatacttotaaccaggttgotgt 23351
L R i o

[T} BLAST search to check A& change in BA.2.75.2 wariant
B.1.1.52%.2_75.2-0P5€7923-9_2022 tggtgtcagtgttataacaccaggaacaaatatttctaaccaggttgotgttctttatca—22232
blastX
surface glycoprotein [Severe acute respiratory syndrome coronavirus 2] Sequence ID: UDV10546.1Length: 1273,
Score Ewpect Met hod Identities Positives
39.7 bits(91) 0.048 Compositional matnx adjust. 19/19(100%) 19/19(100%:)
Query 2 GISVITPEINISHOVRAVLY 52

ErSVITPETNISHOVAVLY
Sbjct 5%4 GUSVITPGINISNOVAVLY €12
B.O0-HC-045512-12.2015 tggtgtcagtgttataacaccaggaacaaatacttictaaccaggttgotgttotttatca—223400
blastX
surface glycoprotein [Severe acute respiratory syndrome coronavirus 2] Sequence ID: UMP59393.1Length: 1276.
Score Ewpect Met hod Identities Positives
39.7 bit=(91) 0.044 Compositional matnx adjust. 19/19(100%:) 19/19(100%)
Query 2 GISVITPEINTSHOVAVLY 52

FTSVITPETNT SHOVAVLY

Sbjct 557 CUSVITDCINTSNOVAVLY €15
S50, there is an AA change Threonine (T) into Isoleucine (I) in BA.Z2.75.2.
Figure 4A: Demonstration of another BA.2.75.2 specific genetic mutation (T607I) in spike (4a). Such mutation
was not found in Alpha, Delta and omicron BA.1, BA.2, BA.4, BA.5, BA.5.2, BA.5.2.1, BE.7 as well as BA.2.75.
(4b). BlastX search to find AA change was shown in figure-4C.
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Journal of BioMed Research and Reports ISSN:2837-4681

(A)Ffulti-alignment to locate specific genetic changes in spike of omicron BA.Z2.75.2 wariant
B.1_1 7-0F341353-3_2021 aaatgaatctoctocatogatctocaagaactbtggaaagtatgagcagtatataaaatggooc 251682
B.1.1.7-HMZB821e03-7.2021 aaatgaatctoctcatcgatotocaagaacttggaaagtatgagragtatataaaatggood5l5a
B.1.1.272-0RA9507959—95_2020 aaatgaatctoctcatcatotocaagaacttggasagtatgagoagtatataaaatggoo 25200
B.1.1.70-0AS94757-5_2020 aaatgaatctctcatcatotocaagaacttggaaagtatgagoagtatataaaatggoc 25200
B.1.1 33-0ASB2535-5_2020 aaatgaatctoctocatogatctocaagaactbtggaaagtatgagcagtatataaaatggoo 25200
B.1_ 1 15%&-0AS50155-5_3020 aaatgaatctoctocatogatctocaagaactbtggaaagtatgagcagtatataaaatggoo 25200
B.1.1-0ASB3534-5.23020 aaatgaatctoctcatcgatotocaagaacttggaaagtatgagragtatataaaatggoo 25300
B.1.1.1-0A551400-10.2020 aaatgaatctoctcatcatotocaagaacttggasagtatgagoagtatataaaatggoo 25200
B.0-WC-045512-12_201% aaatgaatctoctocatogatctocaagaactbtggaaagtatgagcagtatataaaatggoo 25200
BE.1.1-0P703145-1.2021 aaatgaatctoctcatcgatotocaagaacttggaaagtatgagragtatataaaatggocd5lea
B.1.1.525%.23.12.1-0NaBEapa—4.20a2 AaatgaatctCtCatCatCtCCaafaacttjaaagtatgagragratataaaatggoca5ilad
B.1.1.529.2-{M901219-2.2022 aaatgaatctctcatcatotocaagaacttggasagtatgagagtatataaaatggoo 25157
B.1.1 525_3_5ON3B€355-4_2022 aaatgaatcboctocatogatctocaagaactbtggaaagtatgagcagtatataaaatggoc 25132
B.1.1.525.3.75-0PESS5€E-5. 2032 aaatgaatctoctcatocgatotocaagaacttggaaagtatgagragtatataaaatggood5l42
B.1.1.529.2.75.2-0P5€7923-9.2022 aaatgaatctctcatCcaatotocaagaacttggaaagtatgagragtatataaaatggoc2slaz

D A A T
(B} Blasty search to find specific AA change in BA.2.75.2 wvarisnt.

B.1.1.529.2.75.2-0P5€7923-9.2022 aaatgaatctctcatCaatotocaagaacttggaaagtatgagcagtatataaaatggoc—25132
blast¥ (BA.2.75.3}

surface glycoprotein [Severe acute respiratory syndrome coronavirus 2]Sequence ID: UYN35199 . 1Length: 1273.

Score Expect Method Identities Fositives
45.8 bit=(107) 3e-04 Composition-based stats. 19/19(100%) 19/19(100%)
Cuery 2 NESLINIQELGEYEQYTIFW 58

NESLINLOELGEYEQYTEW

Sbjct 1154 NESLINIQELGFEYEQYTIEW 1212

B.0-NC-045512-12 _.201% aaatgaatctoctoatcgatotocaagaactiggaaagtatgagragtatataaaatggeo—25200
blast¥ (B.0, B.1.1.7 and B&.2.75)

surface glycoprotein [Severe acute respiratory syndrome coronavirus 2]Sequence ID: UKG34739.1Length: 1276,

Score Expect Method Identities Positives
45.8 bit=(107) 3e-04 Composition-based stats. 19/19(100%) 19/19(100%)
Cuery 2 NESLIDIQELGFYEQYIFW 58

NESLIDIQELGEYEQYIENW

Sbjct 1157 MNESLIDLOELCEYEQYTEW 1215
FAI=D and AAT=N. So, DL155N AR change was occurred in BA.2.75.3, not present in B.O, B.1.1.7 and BA.2.75.

Figure 4B: Multi-alignment and BlastX search to demonstrate D1199N genetic change in spike protein of
BA.2.75.2 variant.

(A) Multi-aligoment to demonstrate specific genetic change in BA.2.75.2 wvariant.
EBE.1.1.7-0F341253-3.32021 atacaagcotoactoooctttoggatggottattgttggogttgoacttotbgotgbeets—25542
B.l1.1.7-MEB21e02-7.2021 atacaagcotoactoooctttoggatggottattgttggogttgoacttotbgotgbetet—25512
B.1.1.372-0AS50795-5%_.20230 atacaagcotoactoooctttoggatggottattgttggogttgracttotbgotgbetest—255€0
B.1.1.70-QAS5S4757-5_2020 atacaagcotocactooctttoggatggottattgttggogttgoacttocttgotgtetet —255€0
B.1.1. 32-0ASB2535-5. 2020 atacaagcotoactoooctttoggatggottattgttggogttgracttotbgotgbetest—255€0
B.l.1. 1%€-0AS501595-5%.20230 atacaagcotoactoooctttoggatggottattgttggogttgoacttotbgotgbsets—255€0
B_1.1-0A9B2524-9.2020 atacaagcotocactooctttoggatggottattgttggogttgoacttottgotgtetet—255€0
B.1.1.1-0A551400-10.2020 atacaagoctoactoocctttoggatggottattgttggogttgoacttottgotgt ettt —255€0
B_O0-WC-0455123-12.2015 atacaagoctoactoocctttoggatggottattgttggogttgoacttottgotgt ettt —255€0
B_1_1-C0PF703145-1_2021 atacaagrotCactooCttEoggatggottatyttgyogtigoacttottgotgt ettt —255232
B_1.1.525%.32_12_ 1-0ONMaB€aga-4_2022 atacaagootCactooCttEOggatggottattgttggogtigracttottgrtgt ottt —2 54582
B_1.1 535 3-MS01215-2_2032 atacaagootCactooCttEoggatggottattgttggogtigracttottgotgteees —25517
B_1.1 525 32 _50ON3BE355-4_2022 atacaagoctcactoocttboggatggottattgtbggogtbgracttotbgobgb ettt —254582
B.1.1.525.2.75-0PE555€E—5. 20232 atacaagoctcactoocttbtoggatggottattgtbtggogttgract o tbgotgb ettt —25502
B.1.1.525%.2.75.2-0P5€7523-5.2022 atacaagoctcactoocttbtcagatggottattgttggogtgract o tbgotgb ettt — 25452

AAABEARREA AR AR SRR RS AASRAARAA SR AR R AR R RN AR A R R B
(B} Elasty to find specific AR change in BA.2.75.2 wariant.

B.1.1.535.2.75.2-0P5€75233-5.23022 atacaagoctoactococtttcagatggottattgttggogttgoacttottgotgbttet—35453
blast¥(BA 2 _T75_2)

ORF 3a protein [Severe acute respiratory syndrome coronavirus 2]

Sequence ID: QVOG64816.1 Length: 275.

Score Expect Method Identities Positives
44.3 bits(103) 0.001 Composition-based stats. 20/20(100%) 20/20(100%:)
Query 1 IQASLOFRWLIVEVALLAVE €0

ICRSLEPFRWLIVGVALLAVE

Skjct 37 IQRASLPFRWLIVGVALLAVE 56

B_0-WC-045512-12.201% atacaagootcactoootttoggatggottattgttggogttgracttottgotgtetss—255€0
blastX{(B.0, B.1.1.7 and BA.2_75)
ORF 3a protein, partial [Severe acute respiratory syndrome coronavirus 2] Sequence |D: UDW28032.1Length: 67.

Score Ewpect Method Identities Positives
41.6 bite(986) 0.002 Compositional matnx adjust. 20/20{100%) 20/20(100%)
Cusry 1 ICASLEFGWLIVEVALLAVE <0

IR SLEFGHLIVE/ALLAVE

Skjct 37 IQRSLPFGWLIVEVALLAVE 56
CGA=C, AGAR=R. 5o, (44F 0OFRF3a protein genetic change was occcurred im BA 2 .75.2 wariant.

Figure 4C: Multi-alignment and BlastX search to demonstrate G44R genetic change in ORF3a protein of
BA.2.75.2 variant.
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The figure-5 demonstrated the time course of

generation of BA.2.75 which in our assay found July,
2022 but other report showed May, 2022. It also

ISSN:2837-4681

showed how **LPP deletion in spike was important for
BA.2.75 sub-ineages but not “HV, neither '*VYY, nor
157FR.

OP5SBLlES4-B.1.1.7-2-4-3021
RC_045512.2-B.0-12-201%
OMO03ER5-B.1.1.535-37-11-2031
OP543055-XBE.1-17-11-30232
OFSETS22-BA.2.75.2-13-5%-2023
OPSET5223-BA.2.75.23-13=5-2023
OP7408553-BA.2.75-31-5-2023
OPS43256-BN.1.2-15—-11-2022
OPA2A120-BA.2.75-3-11-2023
OP4301086-BA.2.75.2-38-8-2023
OP7548E€2-BA_2.75-22-10-20232
OPBl3522-BA_2.75-28-10-20232
OPESSSEE-BA.2.75-30-5-2023
OPSETETE-BA.2.75.3-123-5-2023
OPSERTS2-BA.2.75.23-15-5-2023
OPB25515-BA.2.75-1-10-2023
OP5ST1T47-BA.2.75-18-5-2023
OP5TS410-BA_2.75.1-16-5-2023
OP5SB2071-BA.2.75.1-14-5-2023
OP3373€3-BA.2.75-31-8—-2023
ONS55338-BA.2.75-3-7-3022
OPB2A315-BA.2.75—49-11-2023
OP4387T71-BA.2.75-31-8—2023
ONEZ4ETO-BA_2.13_1-13-5—2023
OPS411€7-Bo_1-18-11-2022
OP543€€0—CE.1-21-11-23023
OP753852-BA.4.6-13-10—-2023
OP543856-CH.1-17-11-2023
OPFAl323234-BF.7-26-10-2023
OP7538368-BA.5.2.1-11-10—-2023

OP5SBLlES4-B.1.1.7-2-4-3021
RC_045512.2-B.0-12-201%
OMO03ER5-B.1.1.535-37-11-2031
OP543055-XBE.1-17-11-30232
OPSET5223-BA.2.75.23-13-5-2023
OPSET5223-BA.2.75.23-13=5-2023
OP7408553-BA.2.75-21-5-2023
OP543256-BN.1.23-15-11-2023
OPA2A120-BA.2.75-3-11-2023
OP426816A-BA_2_75_2-28-8-2022
OP7548E€2-BA_2.75-22-10-20232
OPBl3522-BA_2.75-28-10-20232
OPESSSEE-BA.2.75-30-5-2023
OPSETETE-BA.2.75.3-123-5-2023
OPSERTSE-BA.2.75.23-15-5-2023
OPB25515-BA.2.75-1-10-2023
OP5T1747-BA.2.75-18-5-2023
OP5TS410-BA_2.75.1-16-5-2023
OP5SB2071-BA.2.75.1-14-5-2023
OP3373€3-BA.2.75-31-8—-2023
ONS55338-BA.2.75-3-7-3022
OPB2A315-BA.2.75-4-11-2023
OP4387T71-BA.2.75-31-8—2023
OHE24€T70-BA.2.13.1-13-5—-2023
OP5411€7-BQ.1-16-11-2023
OP543€€0—CE.1-21-11-23023
OP7523852-BA_4_€-12-10-2022
OP543856-CH.1-17-11-2023
OPFAl323234-BF.7-26-10-2023
OP7538368-BA.5.2.1-11-10—-2023

mfvflvllplvssgcvnlttrtglppaytnsfergrinpdikvfrasvlhatgdl Flpffs €0
mivElvllplwssgovnltsrtglppavensfergryypdkvirssvlhstgdl flpffs €0
mivElvllplvssgovnlttrtglppavensfergryypdkvirssvlhstgdl flpffs €0
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mifvElvllplvssgovnlisrsg———sytaosfsogryypdikvErssvlhstgdl flpfis 37
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mifvElvllplvssgocvnlitrtg———sytnsftrgryypdkvErasvlhstgdl flpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mifvElvllplvasgovnlitrtg———sytnsftrgryypdkvErasvlhatgdl flpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mfvflvllplvssgcvnlitrtg———sytnsfergrinpdikvfrasvlhastgdl fFlpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mivElvllplvssgovnlitrtg———sytosftogrvyypdikvErssvlhstgdlflpffs a7
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mfvflevllplvssgomnlitrtg———sytnsfergryypdkvfrasvlhatgdl F1pffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
mivElvllplevssgovnlitrtg-——sytnsftrgryypdkvirssvlhstgdl flpffs 57
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nvtwifhai-—sgtongtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 118
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 120
nvtwifhvi-—sgtongtkrfdnpvlpfndgryfasieksniirgwifgttldskegslliv 118
nvtwfhaihvsgtngtkrfdnpalpfndgryfasteksniirgwifgttldskegslliv 117
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 117
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 117
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 117
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 117
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 117
nrvtwfhaihvasgtngtkrfdnprlpfndgryfasteksniirgwifgttldsktgallis 117
nvtwfhaihvagtnvtkrfdnpvlpfndgryfasteksniirgwifgttldskegslliv 117
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 117
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 117
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 117
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 117
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 117
nvtwfhaihvagtngtkrfdnprlpfndgryfasteksniirgwifgttldsktgalliv 117
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 117
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 117
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 117
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 117
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 117
nvtwfhaihvsgtngtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 117
nvtwifhaibhvsgtongthrfdnpvlpfindgvyfasteksniicgwifgttldsktgslliv 117
nvtwifhai-—sgtongtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 115
nvtwifhai-—sgtongtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 115
nvtwfhai-——sgtongtkrfdnprlpfndgryfasteksniirgwifgttldsktgalliv 115
nvtwifhai-—sgtongtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 115
nvtwifhai-—sgtongtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 115
nvtwifhai-—sgtongtkrfdnpvlpfndgryfasteksniirgwifgttldsktgslliv 115

ERREAE & ARAS ABASEAS SSASAASASES AARASSARAEAASRARRARASEEEE

Figure 5: Multi-alignment of spike proteins of BA.2.75 variants and time course of BA.2.75 generation with **LPP
deletion but no “HV deletion. The Date of Generation of BA.2.75 was estimated here as July, 2022 based on
NCBI SARS-CoV-2 Database. Parts of the alignment were shown.

The figure-6 showed the important passage of

BA.2.75.2 from BA.2 which was initiated from B.0

© 2023 Asit Kumar Chakraborty.

Wuhan corona virus after so many mutations since

December, 2019.
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Figure 6: Flow chart of generation of different highly infectious corona virus variant of concern with time.

Discussion

Corona virus transmission was huge and cell to cell
transmission was reported whereas saliva may be a route
of such transmission [19,20]. Alpha and Delta corona
viruses caused million deaths whereas Omicron spread
also havoc but it caused mild disease and no oxygen
requirement or hospitalization was necessary unless co-
morbidity. Many mutations and deletions
reported in most genes of SARS-CoV-2. However,
D614G spike mutation was very necessary for deadly
disease. Analysis found that ORFlab protein had less
mutations compared to spike protein. The Nsp2 RNA

were

topoisomerase [120F mutants were significant in
Australia [16]. COVID-19 Nspl5 protein H235Y
mutation was a marker for Delta clade C and K260R
mutation was a marker for Delta clade E. Among the
many mutations reported, N74N, D79D, L214L,
L217L and N278N were synonymous and one (D220Y)
was non-synonymous found in more than 10,000
isolates worldwide [21]. Ziegler et al (2021)
demonstrated that interferon production of nasal
epithelial cells was highly impaired in severe corona
virus infection with weak antibody production. Huang
et al (2022) showed that SARS-CoV-2 viral entry factors
as ACE2 and TMPRSS members highly
enriched in epithelial cells of oral cavity and saliva may
be a potential route of virus transmission. Multiple
variants were generated by RNA recombination and
thus single human might carry multiple species due to
multiple infections at different time [22]. We found
that D614G and N501Y mutation were carried into
omicron viruses including BA.2.75, BA.2.75.1 and
BA.2.75.2 variants. HIV RNA virus is only 9.8kb which
infects CD4+ lymphocytes through gp120 spike protein
causing immune-deficiency (AIDS) so that other
pathogens can grow in host. It contains reverse
transcriptase enzyme that coverts RNA into double-
stranded DNA which then integrates into host

such were

© 2023 Asit Kumar Chakraborty.

chromosome [24.25]. Such process was not reported for
COVID-19. The RdRp enzyme of COVID-19 had
P4715L mutation and such enzyme was a target for
many drugs like remdesivir and favipiravir. However, so
far, few vaccines were approved against COVID-19 and
very effective to generate antibodies against corona
[26,27]. Serum generated in COVID-19
infected host is very good drug to treat other SARS-
CoV-2 infected person but in case of omicron virus
infections old serum seems not effective [28]. Thus,
BA.2.75 variant’s therapy was not successful yet using
human serum of previously infected person
[29,30]. The BA.2.75 variant hCoV-19/Japan/TY41-
716/2022 (TY41-716) had nine amino acid changes
(K147E, W152R, F157L, 1210V, G257S, D339H,
G446S, N460K, and Q493 [reversion]) in its S protein
as compared with a BA.2 isolate (hCoV-19/Japan/UT-
NCD1288-2N/2022) and completely resistant to
Imdevimab [31]. The BA.2.75.2 and BA.4.6 variants
both showed complete escape from Cilgavimab and a
combination of Cilgavimab and Tixagevimab but was
sensitive to  Bebtelovimab  [32,33]. However,
accumulation of so many distinct mutations and
deletions in the spike and ORFlab proteins from
earlier deadly B.1.1.7 and B.1.617.2 variants signals
that BA.2.75.2 variant may gain more dominant
marker to stay as important omicron corona viruses

(34,35].

viruses
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