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| Negatively charged residueslin the endodomain are critical for

specif-ic assembly of spike protein into murine coronavirus

Qiangian Yao,? Paul S. Masters,? and Rong_Ye®*

» Author information » Article notes » Copyright and License information  Disclaimer

This article has been cited by other articles in PMC.

Abstract Go to: [v]

Coronavirus spike (S) protein assembles into virions via its carboxy-terminus, which is
composed of a transmembrane domain and an endodomain. Here, the carboxy-terminal charge-
rich motif in the endodomain was verified to be critical for the specificity of S assembly into
mouse hepatitis virus (MHV). Recombinant MHVs exhibited a range of abilities to
accommodate the homologous S endodomains from the betacoronaviruses bovine coronavirus
and human SARS-associated coronavirus, the alphacoronavirus porcine transmissible
gastroenteritis virus (TGEV), and the gammacoronavirus avian infectious bronchitis virus
respectively. Interestingly, in TGEV endodomain chimeras the reverting mutations resulted in
stronger S incorporation into virions, and a net gain of negatively charged residues in the charge-
rich motif accounted for the improvement. Additionally, MHV S assembly could also be rescued
by the acidic carboxy-terminal domain of the nucleocapsid protein. These results indicate an
important role for negatively charged endodomain residues in the incorporation of MHV S
protein into assembled virions.



. FHRIFRRIEIRR SYI=E N R KRS

1. BIFIREBREMI=RS I 2. BEYSEEERRRGE, 3. REYSHRFRITEYRE
IRBEERRRE, Alansh BlanFESmes E6R, HluFhEEs
RNARRR (/"

S ye ;"/
' \ 77

Kinfes

AR R IEHRER 54



55— 1B{mEE T X1

A

NFRKT 2380w,

SR, BIRFIARBEERL. RIR, TTEi=8
SIS ToA k=t

XRREFIERT, SERIRARRARD ALK
B SARS-229E RNAKIE

__ 100000
(%]
R
S 10000
(@]
<

1000 .
925 WLE2-10

VAN .

2 100 fRNA B 5 min
E B 60 min
@] 10 I
w
o+
©
E 1 l [ 1
‘g virus Tissue Filter = sponge Spunlace Paper
é’ Input | Tissue = FFP2 | FFP2 ERRA

{E455FFP2

Rl

* Both SARS-229E and Coxsackievirus-B6 are accepted substitutes for the SARS-CoV-2 virus
Source: Finland Tampere University, 2021
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B Lemongrass

Lemongrass EO = 0.126%
Citral (95%) = 0.095%
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* Cytotoxicity of Grapeseed, Citral and Lemongrass

Source: Antimicrobial activity, cytotoxicity and chemical analysis of lemongrass essential oil (Cymbopogon flexuosus) and pure citral, from the University of the West of England, Bristol
** Complete report shall be ready within April, 2021

Source: Virology Research-Service Group, Institute of Organic Chemistry and Biochemistry of the Czech Academy of Science
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Results:

#1
H#2
a1 millilitre of a

Shake-out before incubation
Shake-out after incubation

n inoculum of

3 x 10° CFU/ml

Staphylococcus aureus

with concentration of

0
0

1 x 10% CFU/ml|to

was applied onto an agar plate in the transfer method, where each specimen
was set on the agar surface and weigh down with a 200 g stainless-steel cylinder for]60 s + 5

s to transfer the microbial content. Incubation Measurement of the number of bacteria
colonies was conducted in accordance with the plate count method specified in Annex C of
BS EN ISO 20743:2013.

- SR EIRERIBEN]
* B99. 9% BRI ETEREIKE
» RFZE1DMERER99.9% 4l
» THE _ERPHE




XJHEM LRFF, BN E IR

BAIR=S HESEHE
PR FOS LEESR I I3 Biomedical I Zen Graphene I Pharm2Farm
AEEE? *”’Eﬁﬁﬂ&{gggﬁ*&%% NS TEENES RIS IIERS RGERARSE  ARESEASTINES

‘ ST TR R B BRI SRR, BASRaNEEE AERAS TGS B RAESaR
RESERESR I 0% ZFE | @ e ® ®h ® e on ® 1
1 EEE?

L ST TR R BETS RS ERE RS EET 309 EPI35E 35FHRFEI9.9%HE TN REE0%TE
epel Ul o SHPIREY.I% R | @ 2588 ® s TR @ ® ®
FKRIES? = 99.9%

S AR R S B aE e SNSRI e AT EERAETERES
exxst N ® < it ® ® S
SEIAESE SETAESE SEIAESE SETAESE 2R
© © g © ®
TR lER TR AR AR AR
© ® ® ® ®




