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[ Abstract ]

mechanism of SARS-CoV-2 at the molecular level, and provide suitable candidate

Objective: To provide data support for the study of pathogenic

targets for vaccine, antibody and drug research and development through comparative
analysis for structural characteristics and epitopes of S protein of SARS-CoV-2 and
SARS-CoV. Methods: Based on the reference sequences of S protein, physical and
chemical properties, hydrophobicity, signal peptide, transmembrane region, domain,
secondary structure, tertiary structure analysis and antigenic epitopes prediction were
carried out. Meanwhile, the tissue expression, related pathways and reactome pathways
of angiotensis | converting enzyme 2 ( ACE2) and C-type lectin domain family 4
member M ( CLEC4M) receptors were analyzed. Results; The amino acid sequence of
S protein of SARS-CoV-2 and SARS-CoV has a 75. 80% consistency. The structural
characteristics of the two coronaviruses are highly consistent, but the secondary
structure and tertiary structure of SARS-CoV-2 is not as obvious as SARS-CoV. ACE2
and CLEC4M are expressed in alimentary system, heart, kidney, lung and placenta.
The main related the pathways of renin-angiotensin system, protein digestion and
absorption pathway, and the reactome pathways of metabolism of angiotensinogen to
angiotensins, GPCR ligand binding, are related to typical symptoms of coronavirus
disease 2019 induced by SARS-CoV-2. Three pairs of highly or completely homologous
epitopes of S protein were obtained. The 600 — 605, 695 — 703 and 888 — 896 amino
acid residues in SARS-CoV-2 were highly homologous with 586 — 591, 677 — 685 and
870 — 878 amino acid residues in SARS-CoV , respectively. Conclusions: The similarity
of S protein of SARS-CoV-2 and SARS-CoV determines that they have similar infection
patterns and clinical manifestations. The candidate epitopes with high reliability can
provide reference for virus diagnosis and vaccine development.

[ Key words] Severe acute respiratory syndrome coronavirus 2; S protein; Structural

characteristic ; Epitope
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GERIEEEJE T2 295 B (Nidovirales ) itk
Y95 2 B ( Coronaviridae ) , Jp B A 52 BKIE 5 AL
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B REZ, o T2 TR MK, 12KK
XA R TA 5 T B AW ZK K, 45151 B %0
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AAE B FE A #5105 2 ( GenBank ) B2 77 Y



feoKE, 5. IR SRR S S ARG T S B A AR R SR A7 UL - 317 -
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gov/gene ) HF L FEFRHL ACE2 ( Gene 1D:59272) |
CLECAM (Gene 1D:10332) JEBHTEREAS B, LABf
S 1 5T G A 5 L ) 2H VR S 2 R R
fiok A 95 AN A 27 FZALUHEA RNA-seq JIT45
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SARS-CoV-2 S #& [ 4 % 5L H T 51 K B
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K, A& A A s KRR (R 1),
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WHHLENG. 24 JR TR A I AR R ECh
33.01, AAFRE REL40 R ME , RIZE AR T
FaE M, SARS-CoV-2 S & A HA %KM, F
BISEKIEN - 0,079, 4 B & 5 5 X 114 2 $i e ik
MR AR EA FHiK X (& 1), 455 % B, SARS-
CoV-2 5 SARS-CoV S & [ ) # 1k 1 5t I % 7k
PE S IX 55 RS S5 RRAE A — B,

F& 1 SARS-CoV-2 5 SARS-CoV S & F1HLIERT LAk
Table 1 Physicochemical properties of S protein in SARS-
CoV-2 and SARS-CoV
FEORFETE  AEXS S Buit IS A RS RE P HIROKE
SARS-CoV-2
SARS-CoV

SARS-CoV : /" H 2P IR ZE S AL RN TR

141 179 6.24 33.01
139 109 5.56 32.42

-0.079
-0.043

2.2 SARS-CoV-2 S 7& Mg 4it

SARS-CoV 5 SARS-CoV-2 {55 ik 5 B X 1
SEAII A B R B (R 2) B S
Fg#7 FF AN[A], SARS-CoV-2 5 SARS-CoV S & 1
TR DX I T 20 B RS M, A7 T B2 358 A 85 X
ML P X 35 85 0, 5 5 K 3 B 405 SR — B, 7R
(TR 7 ST BAA 43Ry A4 R, . 2 v 4%
F35% ( N-terminal domain, NTD) Fll3Z K45 & 45 F4)
3} (receptor-binding domain, RBD) , fij % £ 5 ¥
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Table 2  Structural functional domain of S protein in SARS-
CoV-2 and SARS-CoV
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Figure 2  Structural features of the amino acid sequence

of S protein in SARS-CoV-2 and SARS-CoV
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Figure 3 Tertiary structure of S protein in SARS-CoV-2
and SARS-CoV
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157 45 D EAERE A A IR 157 FOCR
ST AR AR T 4% B el R
SRR RGBT AR M, S5 A T 3 I R
“HRIEER A Rk R AT AL G BB Pz 1k
(GPCR) Beikzs &  IKBCAR LS & 224K i 12 (4
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Table 3 Comparison of B cell epitopes of S protein in
SARS-CoV-2 and SARS-CoV

SR Rl AN RAERIT
SARS-CoV-2 73 ~78 TNGTKR
250 ~260 TPGDSSSGWTA
525 ~529 CGPKK
600 ~ 605 PGTNTS "
676 ~683 TQTNSPRR
807 ~ 814 PDPSKPSK
SARS-CoV 25~33 VQAPNYTQH
396 ~ 400 QIAPG
428 ~435 IDATSTGN
560 ~ 566 DSVRDPK
586 ~ 591 PGTNAS "
791 ~794 PLKP
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Table 4 Comparisonof Th epitopes of S protein in SARS-
CoV-2 and SARS-CoV
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Figure 7 Spatial locations of S protein epitopes in SARS-
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