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FEAMMNRESMEBRFS 2 DNA BHEEHT R EEENRF
B SHRMTERR 2

BEZS, RS, AEES, TES, MAR4e, iR, K, 2RA, R P, Rvw”
LOBREEERY: (B _REERY) BEEZEREYESYEIIE, L 200433

2 R RRE: (H R RS ) B GEE5 A, [ 200433

3R RS (B FEEI) KGRI S fEEAEER, LI 200433

(HE] a4 FHiTLUZESHEFERZES SRR 2 (SARS-CoV-2) Z{AZE4 X (RBD ) FiIE T 4l 2 45
(SEHA ) S1 WIHAZE P SR APURNRIRE. Fek  #HH SARS-CoV-2 RBD 5/h il IgG1 Fe B (mFe) il

AR IR TR pVRC-RBD-mFe, #Y AFRE AL 203T IFd-A 74555 o AR P 5 B 20 12 A I A g 5% 5% 1335 ) RBD-
mFe B AR 1, AR T ORI SEB6AG I 40 g 55 37 B35 P (19 RBD-mFe A CHO 4 fifd 7 2 % 75 19 SARS-CoV-2 S1 5 A IgGl
Fc Bt (S1-hFc) fili &2 1% SARS-CoV-2 &G iyl 4 1. 43 %1 F oA pVRC-RBD-mFc & S1-hFc fill & 8 1 it AL
P 4R BALB/c /N, JH ELISA A /N FRUALTE AR B9HT -S1 TG, FH faltet H RS g A8l /) R i A4 2 P R0 06 2 o
4% R pVRC-RBD-mFc JFkifG Yy 293T Al fdds3% L3 h al 4600 31 RBD-mFe fill & & 1, HIEHeSs 1) 40575 17 &
S1-hFc filtA 45 134 5 ik AR A ] SARS-CoV-2 Xif Vero E6 4l ft/EYy; £ pVRC-RBD-mFc ki Mz S1-hFe fil &4
P AR 1 /N BRUIALY PP 8 AT G I 4 -S 1 1gG, HLAEF AT SARS-CoV-2 [rI/EHY ; S1-hFe Filta 4 1 S e /N BUML I OB A4
JE Ko i P RS P24 v T ok pVRC-RBD-mFe /UM (P#9<<0.01) . £+ SARS-CoV-2 RBD #1S1 £ 4
FIREAE A R BE PR, T2 B 2 1 4% DNA 2 1 R 51 A R0 % S R4
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[Abstract] Objective To investigate the efficacy of neutralizing antibodies induced by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) receptor-binding domain (RBD) and spike (S) protein S1 subunit. Methods The
SARS-CoV-2 RBD and mouse immunoglobulin G1 (IgG1) Fc fragment (mFc) fusion protein expression plasmid pVRC-
RBD-mFc was constructed and transfected into human embryonic kidney 293T cells. The RBD-mFc fusion protein in the
cell supernatants was detected by Western blotting. The effect of RBD-mFc in cell supernatants and CHO recombinant

S1-human IgG1 Fc (S1-hFc) fusion protein on SARS-CoV-2 infection was detected by microneutralization test. BALB/c
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mice were immunized with plasmid pVRC-RBD-mFc and S1-hFc fusion protein via intramuscular injection. Anti-S1 IgG

antibodies in mouse sera were detected by enzyme-linked immunosorbent assay (ELISA), and the virus neutralization activity

of mouse sera was detected by microneutralization test. Results The RBD-mFc fusion protein could be detected in the

culture supernatants of 293T cells transfected with the plasmid pVRC-RBD-mFc, the concentrated supernatants and the S1-

hFc fusion protein could inhibit SARS-CoV-2 infection on Vero E6 cells in a concentration-dependent manner. Anti-S1 IgG

antibodies could be detected in the sera of mice immunized with plasmid pVRC-RBD-mFc and S1-hFc fusion protein, and the

sera of both groups could neutralize SARS-CoV-2 infection. The serum antibody titers and virus neutralization activity of S1-

hFc fusion protein immunized mice were significantly higher than those of plasmid pVRC-RBD-mFc¢ immunized mice (both
P<0.01). Conclusion Both SARS-CoV-2 RBD and S1 subunit may be used as effective vaccine antigens. Compared with

DNA vaccine, recombinant subunit vaccine can induce neutralizing antibody more effectively.

[Key words] severe acute respiratory syndrome coronavirus 2; DNA vaccines; subunit vaccines; neutralizing antibodies

™ E A MNP ZE B AE R BT 2 (severe acute
respiratory sydrome coronavirus 2, SARS-CoV-2)
SR 5| B AL e IR # it - (coronavirus disease
2019, COVID-19) & 1 it 2 £i it 5 i [ i K
BB SR &, o N B s R T B K
SARS-CoV-2 5 "™ i 2 W W 25 45 A 56 AR v 7
(' severe acute respiratory syndrome coronavirus,
SARS-CoV ) [iJ& T SARS HIRFHE R . H
A, %1% SARS-CoV-2 i i W A i Jrat e, 4=k
TEAT A A0 1B 28 Vi AT DT PE W . TR | W T AR
Ry . EAEE . NEEREBURE T . mRNA %2
Hi. DNAEHSE LR, CAZMAE LR
FERTEAIRRIRIG R B BR T IIGBER, X e i
rhefs K2 SARS-CoV-2 IR ZE B H ( spike
protein, SHE ) MBI, S A M T 5
L5 0 240 L AZ AR 25 5 1 ST R AN A T o 4
L5 B 20 1 A AR T 22 8] A i Y S2 IE i 2
Horp S1J2iA S PR R OCHEZ IR o ST Rk
[ 32 I iy A7 7E — > 52 AR 45 & X (receptor-binding
domain, RBD) , RBD &4 S 15 # 19 21
MUz AR I A8 E 5K 2R 5 ALl 2 (angiotensin-converting
enzyme 2, ACE2) 454 (I OCHEIX S8R, 2 Aidiik
FAEFRIXIR '
TR PRI FEIE B AT R ) — IR R R 5 5 A
A RED RGeS 98 AL (antibody-
dependent enhancement of virus infection, ADE ) 1
AerpRLiA ™ . ADE UL T AR, Qs
W BREPRS . IPIGEA RS . SR
WORLZE G iR A BT A 2 H Fe B i - B
20 MR TH Y 1gG Fe BE&h 4, 2 i 7 MURL ik 48
AN NEAT I, DT S 7 X0 X e AR B 41 i 1) %
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el 7 R R S 4 ADE BY— N RORIG
PEPE A E PR, Sl AR T AR G A
HH L SARS-CoV-2 &K SHEH, H&A H Pk
£7 89 S1 WKL sk RBD hyy i fibe )i, v REA Bh K%
fRPe 1527 5 ADE XU, #2m H2 k. A
7553 B T3 T SARS-CoV-2 S % 1 RBD i DNA %
B ANEE T ST A FE ALV SR m RPN R, A X
2 P 5 S RBTIR RO, BRI L RBD 5
ST EAE A9 T i AT A 5k

1 #RF7TE

1.1 Rk, 448, 427 . COVID-19 & % &
S f & SARS-CoV-2 S 3t [H 3 3k Jii ki phCM V-
Sopti H 452 40 5 48, AR 45 0 7L 30 40 4t A0 2% 1Y
RS M mRNA 90 2504 i Fow 1 55 e 0 i 47 Ty
GIARAL s T FL 30 A B 3R 3k TR 2k AR pVRC f
] 5 5 T 577 5 ol b RSO I 9T BRI, AR SR
BXNZTRLHEAT T e, 51 A S RN,

FEMA N 1gG1 70 WEAE 5 IKF 9, TE(55 7511
3" | A Not 1 UL L, T IEAMERR; &
A /N IgG1 Fe Bt (mFc) 19 5k, pMD-18T-ZIKV
NS1-mFe HA LI A HE; CHO A E 4l ik i1y
SARS-CoV-2 S1 5 A 1gG1 Fe B (S1-hFe) Fl4 M
A ALtk R R A PR A RIS s+
el B At Kk g LR AR AL, COVID-19 [ 4%
PRSI M T REASSR I TV IR KM R AT = AR
BEReua s i, TEREIREI b3 A E R

12 DNARW RAME, RAFHEREXFE
B LIS S FEH Bk phCMV-Sopti A
¥ibe, 183 PCR P14 SARS-CoV-2 S % [K RBD,

S ISR 5-GCG GCC GCA TTC ACA GTG
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GAG AAG GGC ATC-3' (% Not 1 g Y {37 55, )
TS IHFS1R 5-GGA TCC GCC GTG CCC CGC
GAC TGC GG-3' ( & BamH 1 B§YI {7 5 ) . Frfs
PCR 7= ¥ 55 pMD-18T J5i i 28 {4 i% 452, £ DNA I
FY% G, LiNot 1 /BamH 1 Y] RBD J¥ 41, Lk
& A mFc ) Jii B pMD-18T-ZIKV NS1-mFc & fi
Me, 833 PCR Y3 mFe B0 A B, L5149 751
9 5-GGA TCC GCC GTG CCC CGC GAC TGC-
3" (% BamH 1 BI85, FiEsI¥F 51K 5™
GAA TTC AAC TCA CTT GCC GGG GCT GTG
GCT CAG-3' ( % EcoR 1 B§VIf7 15 ) o Frf3 PCR
7745 pMD-18T Bk gk A%+, 28 DNA P %08
LU, L BamH 1 /EcoR 1 Y)H mFe JF45, BYIH
() RBD 1 mFc DNA K Bt 5[RIFELL Not 1 /EcoR 1
2 AL 19 pVRC i 7 i $2, LT V) A1 DNA U 7
AT S, A5 2 (%) Ok iy 44 °~ pVRC-RBD-mFe,
W 3% 5k I RE 5 4R 2000 ( 26 [E ThermoFisher 23
A YL AR A0 293T, BUE SR g AT SDS-
PAGE, FifiJ5 I #& 1 5 B35 1 46 ) RBD-mFc fil &
HH, KM  HRP fric iy I=Eh/ R 1gG (35
[ ThermoFisher A H] ) , ML &6k Bn i A%
o FENER TR KR & [ RARAeR
o (dbmt) ARRAF | #h# 5k pVRC-RBD-mFc
Ko IR 25 # 4K pVRC, ¥ T PBS (pH 7.4) , H
TN ASE

13 DR &E 6 kMY BALB/c /MR T |
15 Rt YR A RS A [ shi A =i il e
SCXK (/') 2018-0003] . S1-hFc filt{5 2K 1 5 :
¥ S1-hFe &8 H . MR &5 1147 & PBS (pH
7.4) IRE, MEES/NEBEYS L, B R/NR ST
Rl BGEN 2 ng, W B AR 50 ng, &
R 100 uL, RO DY S LSS 50 uL. DA S5
N P AEFIE T RR . DNA g B
JFi 4 pVRC-RBD-mFc & X} B 75 2 /& pVRC H PBS
(pH 7.4) A% 2 ik B4 500 pg/mL, HH/)
RRUBE DS AL, A FU/INRE SR . Bk 100 pg, &
AR 200 pL, RO PY Sk WL S 100 pL. 57 &
PBS FHM:XT R, A0 % DUk LA S 100 pL PBS.
e s FUNR, B2 s CIIES 15 k)
SRACIE 1 IR, s E AR,

L4 dudkAeml HE A0 DA /IS BRUMR B 25 ) B i,
e LGOI B T, RAE T —80 C UKARA .
FH ELISA il & (b ntiRidiin B & R A FRA R )

K /N BRI T Y SARS-CoV-2 S1 IgG. /NI
ML+ 25 FRURESEAT U B, AR AR AR AL,
BB AR L2 30 min, B )5 550055
B, FHVRIVEFL 3 0 A1 = 1 500 f5F6 R
HRP FRic it =E5t/h Bl 1gG, & TR AR K % iR
P2 30 min; RS POV, FHUEMRDETL 3 1K,
BFLIMA TMB KW AW A, B4 50 uL, BT
EOFEIR EASFE 5 ming AL IR 50 ul, BERA,
FH B AR AURE I e 25 % (D) {8, F DK 450 nm,
ZH P K 630 nm. 8 B B FE LT Dyso— Deso K
F PBS B BRI BRIE A 10 375 AH [RGB Dyso—
Diyo “FYIMERY 2.1 £5 0 BAYE, U BEE 14 17 fe K
i R B R A B4R B2
1.5 JmaPAgiy fEEH RS TER E AR R
(B T HEEKRE) PR EINAT, D R
SIS A /N B B ML . pVRC-RBD-mFe Jii i 46
iKW . S1-hFe il G 88 1 IR a h G M
151 & fE RN K Vero E6 4 i
(5 H R DI BBk oo il o B s ) 3R 96
fUbR, FE4L 8 000~10 000 P4HfL, ET 5% CO,.
37 °C. AR Y BEAE R S SR, 5B 2 KIH 96 £L
BB 58 /0 BRI TS AN 1 25 JF If % 22 % LU
BE, BB W 5 2% FBS 1Y DMEM 8 9% W 5 2
300 FFU (3 kL JE B #2437, focus forming unit) Y
SARS-CoV-2 i A, SMAFL 100 uL, & T 37 C ¥
FA PO E 30 min, AR5 HUH 1 55 7 19 Vero E6
YR, WBRET IR, AN RN - R A,
TSR 24 h ), A A 5 6 K ) 240 i SARS-
CoV-2 MMk, —HiH COVID-19 HBH K I
ML, 266 _$if Alexa Fluor® 488 Fric 9t A IgG
( 9&[# ThermoFisher A H] ). D NP N 45K,
JH DAPT Jediiffitz . 4 H sh A0 sdg 2o 240
( Cytation 5 Imaging Reader, 3&[# BioTek A #] ) 1
BRFL P R S oL g, T X
TR AR, R (%) = (1— R/ RN
Ao P95 75 B % 1) 240 AR a: / 9Tk /IS R 975 Ab
PRALAG B R A MR i ) X 100%. HR 40 &
FEBE I3 1Y Hh AR EA R A 50% 9k BE B 1Y I i
R, B IC,.
1.52 pVRC-RBD-mFc /i #r % & 7 47, S1-hFc @
b A E P A E S AN pVRC-RBD-mFc
JORi YL ) 293T 4HMudE 5= FIE R 70 iy
30 000 (1768 8 B0 R B0, WRAE 10 45, SR
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A3 5EC T, 10 A1 20 pL, FUSE i A EF A Vero E6
YA 96 FLAR, WRARTR 5 RFFRIIL 80 pL. AffLRE
7% 30 min i, JIMA 20 uL GHEEK, FHRE9E 24 h )5
BRI SARS-CoV-2 JE YL 40l . S1-hFe
il A PR R e 1 RN R R AL 0.05 pg
F10.5 ug 2 NI, 435 AEEFL 0.05 pug A1 0.5 pg /
FIgG1 K PBS 1 A FAPEXT R R 418 4% 2 Ab BRAL
Joa B () 20 MBS AR 3 R (%) =
(11— SZB0 LR 27 L 1 40 L 45 i /PBS A BRFLR 7
YL ARIE ) X 100%.
1.6 %it 5432 W] Excel 2010 #FE47 581
SEOYMT o N LI BUAATR B 0 2 H R 1C s, HHEA T X4
A, HUARBAMEMERELL 0 3F. THEBERHIA X+
FoR, PR FLBCR ST REAS ¢ K50 . K S0 K
(a) 4 0.05,

2 & B
2.1 SARS-CoV-2 RBD #&.ik i#i#9 %%  SARS-CoV-2

S ARIEIRE S IXANK 1A Fi7n, SARS-CoV-2 RBD %
ik JFi ki pVRC-RBD-mFc () 25 #4 41 € 1B FiF 75 . RBD

LR Y 5 v % BEAE N 1gG 15 5 IR JE R Y 37 3,
Al IR =1 b A ;. RBD AL 37 v 55 /78 B
IgG1 Fe JEF W 5" viAHiZE, Al @G & B s R
A kL flA 3 Y 51 22 DNA I 7 45 08 5
P — 3. ¥ 5k pVRC-RBD-mFe % 4% 293T 4
Jf2, 6 h i e G ML 3 opti-MEM 15 3% ¥, 48 h LI
Je FH 2B ¥ TS D 8 v G ) 40 it 8 % | b Y RBD-
mFc, A K £ 5 i 9 () RBD-mFc @l & & [ AH
X4 i 53 000 — 20 8 [ 4%y A AT L E)
— HXF o F AN A, 5/ BUFe B
26 000 FI£F, DAL AT B & A\ RBD-mFe fill & 25
HHIRTL ) Fe BEZRE (| 1C) .

2.2 RBD-mFc #= S1-hFc % &% & % SARS-CoV-2
B G ey IR AE R R AR T A SR R pVRC-
RBD-mFc ¥ 4k 293T 4l ifg 15 7% 3 14 10 £5 4 40
K S1-hFc filt & 2 1% SARS-CoV-2 & iy 411 41 /g
H, Z5 8K 2 fron, W46 19 pVRC-RBD-mFc #%
e I35 Mo S1-hFc filt A 8 11 34 ] e B 40 40 ol
SARS-CoV-2 &4y, /N 1gG1 & ow HHsIfE

M, (X10%) M 1 2
sl S2 138 ] .
v )
— . s o] g
A
hlgGl signal 35 -
J
) BTN - 251 -
0 0 t
Not 1 BamH 1 EcoR 1 B 20 - C

1 SARS-CoV-2 RBD RiAFHIHI M S RIAFMERE
Fig1 Structure diagram of SARS-CoV-2 RBD expression plasmid and identification of its expression product
A: Schematic structure of SARS-CoV-2 spike protein; B: Structure diagram of SARS-CoV-2 RBD expression plasmid pVRC-
RBD-mFc; C: Western blotting analysis of RBD-mFc fusion protein in supernatants of pVRC-RBD-mFc-transfected 293T cells
(M: Marker; 1: Supernatant of 293T cells transfected with mock vector pVRC; 2: Supernatant of 293T cells transfected with pVRC-
RBD-mFc). SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2; RBD: Receptor-binding domain; S1: Spike protein S1
subunit; S2: Spike protein S2 subunit; hCMV-p: Human cytomegalovirus promotor; hIgG1l: Human immunoglobulin G1; mFc: Mouse

immunoglobulin G1 Fc fragment

2.3 RBD-mFc DNA #= S1-hFc & & & & % J%& I
RO F AR B A TEHS 0 KA 15 KA/,

FH ELISA K126 7. 14, 28 R/NEUALTE H 4L -S1
IgG. JeAAEMAS /NG 1 = 25 ATl = 50 Fike
BRI, 455 i R sl — A0 B 1A S 4
178 24K pVRC VES 2/ B rh gt -S1 1gG ¥
JBAYE (B R WoR ) o B JS % pVRC-RBD-mFc

Jfoki ( RBD-mFc DNA fii£4H ) 5 S1-hFe &8 14

(S1-hFc @il &/ I ) SRE iR /N BRI M
PBS g/ N R ATR & LT SEA T8 24 LU AR RS, il
$1 -S1 IgG., RBD-mFc DNA 4 3% 2H 5 S1-hFc fill &
B gL/ N RUAE 3 A ] S AP AR B & 3 B
N, PR/ IN BRGS0 A K S 25 B 18] () 4% 1
=, HLAS I E] A5 S1-hFe Bl A 25 1 e 38 41 /0 BRUAL
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Ui /K 35 T RBD-mFe DNA 4/l (P <
001 ) . RBD-mFc DNA 2l 7E5E 7 KA 2 H/NRI
THAE 1+ 25 W HT -S1 1gG BT, 27 14 Fn 28 Kt
PR ABEYE; 10 S1-hFe @l A 85 F e LA /INRUE
3 AL TR R B

100 -
80 | T
S 60t
8
R -
= T T
S 20t
0 —
1 10 20 0.05 0.5 0.05 0.5
—20t RBD-mFc S1-hFc (ug) mlgGl (ng)
supernatant (uL)
2 RBD-mFc 0 S1-hFc gt & E B3t SARS-CoV-2
BERRIHIHIER

Fig 2 Inhibition effect of RBD-mFc and S1-hFc fusion
proteins on SARS-CoV-2 infection

RBD: Receptor-binding domain; mFc: Mouse immunoglobulin

G1 Fc fragment; SARS-CoV-2: Severe acute respiratory

syndrome coronavirus 2; S1: Spike protein S1 subunit; hFc:

Human immunoglobulin G1 Fc fragment; mIgG1: Mouse

immunoglobulin G1. n=3,x=*s

o 6r [] RBD-mFc DNA
£ 5 [l S1-hFc fusion protein —
= 5|
E stk
.2
= 4r %
S —
g
23
2
2ot
8
ZIr
o
=
]
< 0
Day 7 Day 14 Day 28

Rl
w

RBD-mFc DNA 5 S1-hFe & E A R&E/NRME
3 A RHE ST -S1 1gG B E

Fig 3 Anti-S1 IgG titers of mouse sera at three

time points immunized with RBD-mFc DNA

and S1-hFc fusion protein

RBD: Receptor-binding domain; mFc: Mouse immunoglobulin
G1 Fc fragment; S1: Spike protein S1 subunit; hFc: Human
immunoglobulin G1 Fc¢ fragment; IgG: Immunoglobulin G.

"P<0.0l.n=5,X=Es

24 FE A RbiFeymETAEE HE TR
SIS 28 K RBD-mFe DNA #2340 5 S1-hFe
A 8 g2 A /N BRI 9 2 T ORITE 1, T A
IC,, T &l 4 fif 78, RBD-mFc DNA i fE4HA 1 H/h
FRUMLTE Y ICs, VSRR BEEEAR T 25, 1 S1-hFe &R
201 =50, S1-hFe flA 2 H S 2 /N BRUNL T
A4 ICs, 5 T RBD-mFc DNA i 2H /ML (P<<0.01) &

2571
sk

o |
5=
E 20t
=
.2
E
5 [ ]
g
=
2 15F
=
ot °

1.0 - -

RBD-mFc DNA S1-hFc fusion protein

B4 RBD-mFc DNA 5 S1-hFe Bi&EH

/RN R S S P AE
Fig4 Virus neutralizing activity of sera of mice
immunized with RBD-mFc DNA and S1-hFc fusion protein
RBD: Receptor-binding domain; mFc: Mouse immunoglobulin
G1 Fc fragment; S1: Spike protein S1 subunit; hFc: Human
immunoglobulin G1 Fc fragment; I1Cs,: Half inhibition concentration.
“P<0.01.n=5Xx=%s

3 3 i

RE TS5 5 L 8 U 5 LR A1 o v AN 4 2
WIS T 4 ADE $UIE P E SARS-CoV #E 1 1l
LI 2 AP E R W% - B0 2 i AN
2 ik SARS-CoV Fi1 SARS-CoV-2 1 5% & ACE2,
PR AN RE s 7 B IR . (H2 X R A i R 1T A
IgG Fe Bz Ak, w595 - AR AR E 59
) Fe Begh Ay, dEmi LAy s s f A4, 1
J& ADE " T B — AN P Y A2 A T
REWLE R TR B Mo, IS [ 9
B, XFF SARS-CoV, SR FIPT sl R m ok i
Yo JFE SR RO R R, BES K2 S . ST
FAMIRBD " i ZFE 2020 4E 5 FA), ENE A
3 3 SARS-CoV-2 KIFFE AT I AR/, R A
Il RIS BB, v PR 2R 2 B S 56 st o ik
GBI R IOERE T sh LR 25 R BN, 14
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PR P ) R AT A AR AR 22 AT Rk, R WLEEF] ADE
A7 WS W R AR IR ORI S 2R PR K- i
1Y COVID-19 fE R 1E ™ 8, $Em B35 M b
W] BEA77E ADE Hifk """, SARS-CoV K iE T &
S 1P| S ADE O KRS i 710
SARS-CoV-2 5 SARS-CoV S2 I % A 42 25 % [] I
PERIE 99%, S2 Bk A k5T ADE SR E
P M, NIk SARS-CoV-2 Ky ML S A
PO SR LA 2 22 P A 1T BB S ADE L1,
XA TF B 2 0 WF 58 K #Ih. RBD J& 4 5 SARS-
CoV-2 55Kk ACE2 Z5A D RE KB, &P AT
A B0 5, R RBD M2 RBD A £E 119 S1 P it
A RERAA T AR I R TR

J T RT3 T SARS-CoV-2 RBD 1 S1 WAy
RETH 5 T R ROR, AAF5E 4 5L RBD-mFe
3K R A S1-hFe @il 8 1 A g /N B, L% 2 B
G A R RIBUR YR . B 1gGT Fe
BrRl A 5, Fo Bl ol 2 b 20 R 5% 5L T 5 437 8]
T, TR R R Rk, R R
FIAEAAR PN RS P B i I

A 5Y & I8 RBD-mFc DNA & S1-hFc filt & &
134 AT 3] SARS-CoV-2 %t Vero E6 4 fitd it 2 e,
PERIX 2 P EA MR A Y TE A, He R
i 5 ACE2 2545 11 490 il o 25 6 48 e A Jke g . %o
/N FR B3 1L T ALK (2 7R, RBD-mFc DNA 5
S1-hFe filt G 8 F1 s/ NR I T S A ST & H
AR % 1gG,  HL AT Fh AT SARS-CoV-2 AL It
#h, RBD-mFc DNA G /N BRI PR S
R KT S1-hFe BltA 8 A e/ BUL T, ]
REMs M ZFh N 2%, 4 RBD 7 B 1 e g 5% . RBD-
mFc [ R4, FRATHTI 430 #9421 SARS-
CoV-2 S1 Fl S2 7. i) ity L 50 W 40 A R 3k ook, 7
2 A SR I A IR 3 6 X His MEAGIIARZE,
SR YL 293 T 2 ifJ5 Arill] 2 PP AR I Rk . SR IR,
TCI R RIRI ST B2 FIR A ST 36, ST
IR BT S2 (L5 A B/AR) o XARRXT
T S1 W AE S1 (% RBD, Joit & DNA ¥ 1 if &
mRNA 1, HFNAEMICRAREE, iSO
GUPE MR ST AT REAR AN 28 SR WL, S1-hFe fill & 25 115
SR KE 2T RBD-mFe DNA ik il fig 5 iy
FHB RS 4T 52 ST A S, 7E S1 Y2 2 I Al RBD
¥R 3L (B RBD LAAMX I, ) Al fEF7AE B 40 2%

fiio RBD PAAP X IRFEA 5 T (I PUARZ  HAT
Y, AR —PHoR .

A5 KB, S1-hFe fl & 8 A5 2 85 K
SR BT, HER LA ST ER O TR
J2E W X T AR HE 5 5 ADE A iy XU ] g H
ASH L. R, AR AR R R 2K
I, WA LA RN S R T 5 R KF 1)
B LA EEAER . RO M s A
JERR, R B BEE I P PR S TR - IR
& W B (cyclic GMP-AMP synthase, ¢cGAS) - T
P E N4y (stimulator of interferon, STING ) iE
PEURIE AR e, B S R U T 1 g
S R R LA R TR A AR
VIO, BA TR NI AT

AANE5E ] DNA FIE 410 A7 2 Fpog AN TR 1
PEHE A /N R T e, BARTCTL H% L RBD
FST AR AP AR U 5 T S s R R LS
HE LR DNA J2 1 ] T SARS-CoV-2 Y H & il
B A AR B R RIE . AW I8 45 ik s, AR ek
SARS-CoV-2 5 S W] 53 ADE HiifAk, FeTH 2
S1 41 (E{RBD ) MYMVERA S 1 Al g2 — a4
AR PE
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