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Abstract

The infec fbus 2019-nCoV virus, which caused the current novel coronavirus pneumonia
epidemic outbreak, possesses a unique 4-Amino Acid insert at the boundary of the two
subdomains (S1 and ) of Sike protein based on mul fle protein sequence alignment with
the large SARSand SARSrelated virus family. Using Bat GoV_RaTG13 Spike protein as reference
(sharing 97%aa iden! #y) the 4-amino acid insert can be iden! fbed as PRRA (AA posi'fbn 681-
684). The elfect of the 4-AAinserlibh is the presence of a furin signature sequence mol &
(PRRARYV) at the boundary of S1 and 2 domains of spike protein. This sequence mol#
oconsists the required Arg residue for P1 and P4 posilfbn of Furin site. In addi'fh, it contains
Arg at P3 site as well as Ser at P1’ site of furin mol&#. This sequence molff matches Aerolysin
furin site in FurinDB and was predicted to be moderately strong (score 0.62) by ProP, a protease
cleavage site predic!fbn program. This 5nding suggests that the infec fbus 2019-nCoV virus,
unlike SARSviruses, may be processed via cellular furin recognilioh and cleavage of the spike
protein before host cell membrane fusion and entry. This puta e furin site in spike protein of
2019-nCoV virus, if proven to be funclibnal, suggests the potenl &l of looking into agents

inhibil fhig furin as therapeu! #/mean for the treatment of the novel coronavirus pneumonia.
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The novel coronavirus pneumonia epidemic caused by the infec #us 2019-nCoV challengesthe
scien #6c community worldwide to study this new virusin order to understand its origin,
molecular and cellular mechanism, transmission and pathogenicity (Ref 1, 2, 3, 4). The Soike
protein of coronavirusis known to be crucial for host cell receptor binding, membrane fusion
and cellular entry. 2019-nGoV Sike protein has been studied in recent reports (Ref 6).
Comparison of Sike protein of 2019-nCoV and the reported bat CoV_RaTG13 (sharing 96%
genome nt iden!#ty) showed high degree of conserval ¥n (97%aa iden!iy), yet 2019-nCoV spike
protein contains a 4-amino acid insert (posi_#n 681-684) which doesn’t exist in CoV_RaTG13.
Therefore, a detailed analysis was carried out regarding this 4-aainsert in 2019-nCoV Spike
protein.

Using 2019-nGoV Spike Protein as query BlastP against NCBI non-redundant protein sequences
(nr) database and tBlastn against Nudleol e Collec fon (nr/nt) both returned results which
cdlearly show that 2019-nCoV Spike protein possesses a 4-amino acid insert in arela #ely
conserved region of Sike protein (Fgure 1). This4-amino acid insert does not exist in any of
the SARSand SARSrelated viruses. Noli#e the 4-amino acid gap isnot all aligned in the
mulliple alignment of SARSrelated Spike proteins with some shi'id one amino acid to the le &
Using Bat CoV_RaTG13 Spike protein as reference the 4-amino acid insert can be iden. #ed as
PRRA (aa posi| #bn 681-684).

This inser.#n occurred at the boundary of the two subdomains of Spike protein. The 5rst (S1)
is for receptor binding and the second () is for fusion with host cell membrane and virus entry
(Fgure 2). Each of the two domainsfolds as an independent unit (Ref 7). And it’s known
coronavirus ac #al fon requires the deavage of the two domains. While type 2 and type 3
coronavirus (induding infienzas and HIV) cleavage involves furin-dependent mechanism, SARS
virus cleavage is not Furin dependent as SARSvirus doesn’t possess furin recogni' n mol& and
the cleavage is likely via endosome/ lysosomal Cathepsins as well as other proteases (Ref 7,8).
However, with the inser! #hn of 4-amino acid (PRRA) in 2019-nCoV spike protein a puta e Furin
recogni/%&n mol i (PRRARSV) started to emerge.

The consensus recognil in sequence for furin protease is X-Arg-X-Lys/ Arg-Arg-Y where Xisa
hydrophobic amino acid and the 5rst Arg and the 5nal Argare most crucial. Furin deaves
between the 5nal Arg and the Y residue which is Ser with many viruses (Ref 9, 10). In addil&n,
the ability for furin to deave a protein substrate depends on itsterliary structure as well ason
the amino acidsimmediately surrounding the deavage site. The mo! % (PRRARSV) generated by
the 4-aa insert in 2019-nCoV Soike protein meets the general requirement for furin cleavage.
To further assess the likelihood, this sequence mo! # was ul #ized as a query to search FurinDB
which contains all known furin cleavage site mol #s (Ref 11, 12). The search returned one hit —
bacteria Aerolysin (aerA; Protein ID: 113485 providing suppor!fhg evidence that the furin
sequence molft at the S1/ R site of 2019-nCoV may be func #hal (Figure 3a and 3b).

The furin sequence mol 5 at S1/ 2 site is missing in all SARS SARS virus Spike protein, raising an
interes $hg ques %n on whether this furin sequence mol# in 2019-nCoV is enffely novel or
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