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Abstract: In order to explore the effect of type I transmembrane serine protease (TMPRSS2) recombinant
protein on blocking severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection, a pseudovirus
infected cell system was constructed in vitro, and vesicular stomatitis virus (AG-VSV/luciferase) pseudovirus
carrying SARS-CoV-2 spike glycoprotein (S protein) was used for evaluating cell infection efficiency. The re—
combinant TMPRSS2 -F¢ protein with enzyme activity and self —shearing site mutation was purified from
293F cells in vitro. It was found that the purified TMPRSS2—-Fc¢ recombinant protein with two mutations of
shearing site R255Q and enzyme activity site S441A could effectively reduce the binding of S protein to
TMPRSS2 on the surface of host cells, and block the infection of Calu3 lung cancer cell line with pseu—
dovirus. These results indicated that the recombinant TMPRSS2-Fc¢ protein could compete with the host co-
receptor TMPRSS2 to bind to the S protein, blocking the cleavage and activation of S protein and inhibiting

the membrane fusion between the virus and host cells, therefore stopping virus invasion. Overall, this study
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provides a new clue for preventing SARS-CoV-2 infection.

Key words: severe acute respiratory syndrome coronavirus 2 (SARS—CoV-2); type Il transmembrane serine

protease (TMPRSS2); pseudovirus infection; recombinant protein

2019 415 Hy 30 09 3 24 568 AR5 B 16 98 (corona
virus disease 2019, COVID-19)7E [ PN A1 E Fr_E (1)
PR S EC T 2k AR EENT
W ZE B AEREIRIFTE 2 (severe acute respiratory syn—
drome coronavirus 2, SARS-CoV-2) A=z T £ 4l iy
MO TR ZE 8 S (spike glycoprotein) 5
S R T 32 AR 0 A R TR R 2 (angiotensin—
converting enzyme 2, ACE2)[NZ5 6, FifiJm 15 410
HEEBE S H AT VIR, dEmfe ke S
T F ARG, ACE2 518 3 40 i 2 (1 B 7E R
BEARE EANN A i e P AR A R T GBI,
Glowacka S5F2RG 118, 11 Y15 5 22 28 FR & 1 i (ty pe
II transmembrane serine protease, TMPRSS2) [ 53
i 55 SARS-CoV TENMFRAY UL ARG, 28 H i n]
DI OHB0E R TR0 S R H, 7RI R i
ST S AN R

1997 4F, TMPRSS2 3 il i REL50 0 74l
ARSLIAENZE 21 FHOIR E BB ek
cDNA Zif 1 492 2 FEMA B 8 RS, %3
FUB R EFE B b, J& T TTSPs 2305 (1T 245 i 22
RIRE ). TTSPs BIFRFIE R 5 — MR A4
PN St R 0B — i JIE 4 R S AR — > O ) Jf b
S, Hoh AN A I ) — A~ rT AR ZE XA —A
BEA I S1 P80 C 22 2R AR [ W45 1 Al
SRS, AR 22 ZA R A 1 B R AR ) 25 DX ZH R R
LR B T, TTSPs L3 NE B B R 22
SR H 1l (human airway trypsin—like protease,
HAT) 25 F U2 i (matriptase) 5 1 22 2 2 85
fiti(TMPRSSs) Fl 22 24 IRt 4 1S5

SARS-CoV-2 J&— P F 2Ll i WP R A Lk
AP Gy R AR . RS ACE2 AR T T
e B IIE N B AR, {H SARS-CoV Hl SARS-
CoV-2 {UTEMFR A = B0 ET, A, BARTE 1
RN BRI 24T ACE2 B3RP, {H SARS-
CoV-2 MM I PE 5 ACE2 BY3RIEIFA K AH
K, ERY COVID-19 B R HLEIE 75 ZHAB K
FORMEREL, TMPRSS2 TE MY b B 4 v s B2
FIK, ERA R I, N F i SRR
il N SCE AR 1A TMPRSS2, #RREAS 2L H

(Life Science Research, 2022, 26(4): 283~290)

AU R BE L BE ZR B AR 1, JF B TMPRSS2 J2
S BE AT R A0 AL A S S R R,
U S BRI 6 75 (HIV) RUE A 75, eI L2
i 3 A v 4 S R o MR, 1 il 2 2
1) VIR BE R A 1, DA 43 B B I 32 AR 45
S SE AR A A S, R0 AR R IAR A ok il
ARSI, X TR R SARS TIRIGRE, kB
WEER 19 N AR ER T RALAR, 7 RElE A A 72
o, R IREEA SN ER S B 2 AR 1R,
A 3 FhEE g, B I ZH 2R LR
R, B W B AR S TS SARS AREEERY S
AN, R R FARE AR T,
SARS JEERI FEE ik N A AR AR UE AL, S B
BRI LV I LR, AH R, AR
JIf 2R VT AL 3 T (L R 1 R L 2
fit) 5T, B 6 i A0 R A2 AR L EE S AR
SRR RO, S - TR, RS
I3 SARS SR B ELEEUE A AR, JE— TP
BN R B R IR &, F N IR AR R B I
BRE 100 F509, 53X B, SARS TR TE S [
U AT IR B ZE A RE ] RE S R IR B
TLHERIE AL MR8 52 i G

TMPRSS2 7E # /8 G 1 3= 40 it i) aof 2 v &
PEETAER o ZEUHE, ARl EE (human metape—
numovirus, HMPV) IRl GEE 1 F 2 /E A —R
WEER (1A B, T 229l T 2 40 i 8 1 B L7 A fig
T 2P, R R R AL L R Y
BB S SAE R . REAFIT £, TMPR-
SS2 J& HMPV F & FH A BOMIE FIe, LAk, w5
R, B THLE AR L 7, TMPRSS2 WAEH
1% SARS-CoV MUHIIZEEE 11 S», TMPRSS2 X S £
A EIEIMEDE T SARS JebbRp 2 M ANt 36 1T B4
HEATE A0, AT A AR AR rh A1 21
P L BTG T, Z AT — IR oT & B, RS
24 Z R FE BT 57 camostat AbFR S5, SARS 76
ARIFEEXT Calu3 4 IERGLAH LA A B Xof IR
ZHRER T 909%™,

FF UL EAE R, FATHEN TMPRSS2 7] fE A
APT SARS-CoV -2 JERYL T 7RIS . FRATTAT A
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5T TMPRSS2 4 I B A 7E Y JLFIE X, &8
TMPRSS2 2l A 8Y V)R FERHG, IF HAfN T8
A= TMPRSS2 78 HAT [l 17 (AR N AT5 SR il e
JE -, 7% TMPRSS2 AT LAAE A — P BH W v 2 i2F
AN A . BRI, FRATEEIE T RS 7 5
BT Y7 5 N AE B TMPRSS2 B4 2 M, 4 H
HEFEL S Calu3 Z0MI 3R HHA BHEER TM-
PRSS2 Te 445 & SARS-CoV-2 [ S 2, il
5 E 00 3 1 19 TMPRSS2 XHHR B8 S 5 1 10 244
S, AT BEL T 7 5 1 R AR i R A,
R SARS-CoV-2 Y,

1 HEST®

1.1 4ApazR

NS M R HEK293T W H #7049
BHEABRA ], TE 37 °C.5% CO, JiFR&MT, 15
RTH 1% 5 7R -FilbE R R 10% 564 101
B = % DMEM (Dulbecco’s Modified Eagle’s Me—
dium)}FFREE T ARG R Calu3 1T L&
EMAE, 78 37 °C.5% CO, W&, 518
T 197 5 R -TRREE R R 10% 864 M35 1
= MEM (Modified Eagle’s Medium)$5 323 H
HelLa 400 7 3¢ FER S T2 4 A7 PE (American
Type Culture Collection, ATCC), 1E 37 °C.5% CO,
BEFRAMET, B TH 197 55 2 - RREE 7 2 A
109 I64- L7 A = B DMEM 557238, A 2517 iR
FEAMLFR Caco2 W H ATCC, TE 37 °C 5% CO,
BiFR N, 5 TH 15 R E-MIREE R R
109164 ILT5 A1 1% BRRREA ) MEM 35585
NI B B IF A FreeStyle™ 293F W T 388k K i
IRFHE A F), FIFH G vh)ie = M35 3300, 18 37 C.
5% CO,. 120 v/min BPERE A KT, Z0T
FreeStyle™ 293F FRik#EFRHEH
1.2 g

PLVX-FLAG-TMPRSS2-Puro M4 [ 73 4 R
AR A BRA AL, 2B SERE LR 255 17 2 5

MR AGG sZE45H CAG, 193] PLVX-FLAG-TM-
PRSS2-R255Q~Puro FUkL, 7E It 545 () B filh [ 4%
441 i ZHETR AGT %72 R GCT, 143] PLVX -
FLAG-TMPRSS2-R255Q+S441A-Puro. P&, VA
WFEAE ] PLVX-FLAG-TMPRSS2-R255Q+S44 1A~
Puro AR, {5 FHFR &4 N VI Sac T (GAGCTC)
Fl Xho T (CTCGAG), $FXFEAEH TMPRSS2 F4 %]
pINFUSE-hIgG2-FC #& [ Rk AR (W H Invivo-
GEN Aw)) b Frags ¥k 1.
1.3 TMPRSS2 EEERAKIFRIEFALL

il £ TMPRSS2(106-492)R2250+S441A-FC
I, ¥ 293F 4HAE Y55 2 300 ml, 4% ik F|
2x10° mL™" B33 2 B ASFR I, RS FRI
150 mL, MENEHPAFN 120 mL B SR 2
270 mL ZARF . Bs, {3 4855 Polyplus
FectoPRO (W4 H % [E Polyplus Transfection 23 F),
PRGN 5 R QI B (pg) © BB SR B (mL)=
12y FRYSRF(L) © ik (wg)=1.5 © 1; HBhAL YL
IR A Booster 7E3 5 2P 1Y I #2°4 0.45 pl/mlL,
WS YL 1K FoRE pINFUSE-TMPRSS2 (106-492)
R225Q0+S441A-hlgG2-FC (Fi%&E T 4mhs)v51).
AEFR 3 d e, RIS R, RS W, )
AR BT IR BYREE; 6 d Ja, WU B
., H Protein G #:(GE Healthcare) 2t 3 #1J2 M7 4l
AT EE A
1.4 GG ENIT

RS G T TMPRSS2 —Fh R A KU HEK -
293T 4UAEHINA TP-Buffer SR (AR 25 2= T i),
VK -246#% 30 mino 12 000 r/min 50> 10 min, B
THEHI EP 4D, SEUUIE, IS Sx - HZE
MR (A SEIR = AL, 95 CHNEA 5 min, HEid SDS-
PAGE #8557t 70 B ok . el By E
Ji 2% A 2 P BEOTE 1Y PVDF B8 I, B 552 i
J& 53 FH NG A= 0 P 1 b, SR AR SR Y —
Pr(E 1A hE—HAE A B A GNT A A 1Y anti-
Flag monoclonal antibody; &l 1B H1 1) —4H1 414 H

®1 IESWER

Table 1 The sequences of primers in this study

Primer

Sequence (5'—3’)

TMPRSS2-R255Q-F
TMPRSS2-R255Q-R
TMPRSS2-S441A-F
TMPRSS2-S441A-R
pINFUSE-TMPRSS2- FC-F (Sac 1)
pINFUSE-TMPRSS2- FC-R (Xho 1)

GAACTCAAGCCGCCAGAGCCAGATCGTGGGCGGCGAGAGCGCGC
GCTCTCGCCGCCCACGATCTGGCTCTGGCGGCTTGAGTTCAAGTT
CGTCGATTCTTGCCAGGGTGACGCTGGAGGGCCTCTGGTCACTTC
GACCAGAGGCCCTCCAGCGTCACCCTGGCAAGAATCGACGTTC

TCACGAATTCGTCGACGAGCTCGTGGAAGTTCATGGGCAGCAAGTG

CACTCCACAGATCTCTCGAGGCCGTCTGCCCTCATTT
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RO 2 AE YR A BR A Al Y anti—mouse TgG—
FC antibody), 7% 1 : 1 000 4 b5 FHE G 2F W3 ic
TG T 4 CHEE LR, RN Z 5t (& 1 i
ZhUAR R HFEER IR B A A Y goat anti-
mouse IgG (H+L) secondary antibody, HRP), 4% i
112 000 A9 LG HIBERE 4= W5 e i f5 78 5 iR 5
2 h, B AL 2E RO B, ¥ PVDF EE T
ChemiDoc™ XRS+bEEAO IR RGHATHRE, 45
RE R H Image Lab #E1753#7.
1.5 SERAERREAR

B HeLa 20 RN 2= HAE 1.5 em B9FLHL, 5
YN 5% FE IR B 409%~50%0F, H pH 7.4 BIBERR 2%
i %5 W (phosphate buffer saline, PBS)VE# .
49 25 5 W I8 (351 72 40 i 30 min, FFH 0.5% Triton
X—100 AL BRI AL 20 min, SRIFIIA 5%09 4
1.7 F1 2 H (bovine albumin, BSA)YE > BH K7 22 it
W, FIREA 1 he A 5% BSA WM BEAY—
PU(1 1 1000)T 4 CEF R, WH—Pis, A
PR =P FITC. L5 BT B —H1A Abclonal -
hTMPRSS2 Ab, AR ¥ FITC FricH —Hi(1 : 500)
4 H Beyotime Biotechnology. MBI 47,6-—
JRFE -2 R M| (47 ,6—diamidino—2—phenylindole,
DAP) T ZE R F#EY 15 min, SRJ57E OLYM-
PUS FV3000 H:R4E B f5E T #1705,
1.6 SARS-CoV-2 BRiFEHEE

SARS-CoV -2 ik T A2 1 VSV EUR 7 &
Gz ), TERR LT — K, 45 HEK293T 4fififl,
JHECAN I R 5%10° mL, HorP 15 mL $ AT75
YRR FR A, 75 37 °C.5% 0 CO, 2R T4
IR I RE TR AR B 709%~90% 1%
JERT, B FRHNZEE A S 9 DNA ki A b5t X
A B A R F) S psPAX2 (I H Addgene
3 7)) pLenti-Luc2 (W H B R A Y RHE A BR
ONENFERE L 1 2 BT I TR 6 h e,
B SR 1%H 5 R -MREER R M 10%64
I3 1= DMEM 573 846, PR 36 h, I
EEA R EEFE LIEW, B0 R dLE R
0.45 wm), H1E-80 C AR
1.7 BREEMUE

FERBREE LR B v, AT R WY
FEHIMAEI RS, BOZARE B T LLRIE DR
fitf, 98 SR BV LA 5256 R B R I N,
TR B BRI A A K (B BRI
YLRT 24 h, ¥ HEK293T .Calu3 3% Caco2 ZH 4 F

F 96 FLH(JET BIOFIL), &L 1x10* 4f.. 7555
2 R Y ME I BE J5 A 2 G 0 S 7 L R AL
100 wL MAZBIFPEFAL) 96 FLARIN, 1A% 5%
FAThEESE 36 h A, a3, FEm 96 FLAR HAEfL
HIA 30 L A9 240 i 2468, VK 1= 246#% 30 min, B
Ja W 2 R 1.5 mL EP 4, 12 000 t/min
B0 5 min, BUS pL _FIHERSYOCEREIRY 20 wL
RA, 15 s WH LUMINOMETER HLAASITR A
15
1.8  FFISEIE MK

TEABR 7 BYL FT, AL 1x10° 4> Calu3 4
FEFIT 96 FLAL(JET BIOFIL). % TMPRSS2 HE4H
4% 8 30 we/mL BIEEANA Calu3 A1, 37 CHF
H 1 hJa, B 100 pL ) SARS—CoV -2 B 75 N
NEEWHTIFE 36 heo BEOEREIKYI(20 wL/AL)
% 1.5 mL EP &, F317 EP B 5 wL 4l
fift B3E . IRAEH EP 53] LUMINOMETER
rh, 3E I E AR P R ke LR R T .
1.9 HIEHSHR

TG B S Y b 22 (v ) oo - 2241 11]
HEBER BN R 22000, W3 KR P<0.05.
K H Prism THEAURAE K

p

2.1 TMPRSS2 RELEMHEREBRAL

3B BN, TMPRSS2 (158 bR 2457 55 02 Arg—
255-Tle—256 5, UNALAR 1B PR 45 FA S A Ak — 10k
IR BYES 441 (22 2R 5878 TN 2R (S441A), W]
TMPRSS2 2k 245 I il T PERe

BT —HuE, AT E T TMPRSS2 248
REHEA . ZEAE AN LA R ARG, b
ek ATV, & TMPRSS2 & KAIMANE: . F
ITAE HEK293T H 43l ixk 38 By AR AU 5 A8 AU 1Y)
TMPRSS2, Z5 R IR, 7EEFA4E AU TMPRSS2 (WT-
TMPRSS2)H B (i W88 5 40 M AR SC 1Y ¢ i b0 A
Bt, {H7E TMPRSS2 B9 R255Q (B YI {7 i) 2848 {4
FS441A (BTG 7 20 RASK L, Je — 38 W R A 14
rh HEE L BIAR DB DRI 1A), IXUESE T TTSP-
TMPRSS2 1 5 Y)J% 2 i S22 8 o A A Ak is 4™
A FRATTHE HEK293T Hid %3k R255Q .S441A
1 R255Q+S441A iX 3 Flt TMPRSS2 5878 1A K 1
iz, RBX 3 A A K 28R E 2K 70 kD
FITEEIE AP (B 1A %45 5 2 A B RaE A
— 3K, TTSPs JEAE A IE T %) BRR% i g ()50 & B
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1Y, T iz i 30 4 9 T 0 A) 22 f5 R A B R FHALAE U A VSVG Al SARS—-CoV -2 1Bk B
TR TE T e, I3 G HEK293T 4l 5 . Calu3 4 R Fl Ca—
btiJe, TRATEEZAM 293F P RIEWERA  co2 QMER. WA SCHRIE, ACE2 HRLA 8 Xt
R TMPRSS2 2511, ek 6 d JGWCAEANM 13,  JREpiE e A B & A BHITRCR S, R e FRAr 18 A
K ZRAL ) TMPRSS2 B0 B HAREIE # £ ik,  4ifbBI AR ACE2 Bl 25 1 1E M BELWHR 2L 1Y
It H LK ZRIKIER 3] EiE (& 1B). PEEXTHR . & 2 S5 WoR: 78 HEK293T 4 &
22 RFESBRLABEAMEKRNET Hl Calu3 4R P, Feae R iR, HIRYLREpL
KT W LML TMPRSS2 8R4I H  ACE2 BhA 8 A B E P . AHCSCHRRIE, Calu3
X} SARS-CoV-2 [HNHITEYE, FATEMIME T 40 R PA NIEPER TMPRSS2 2E %k, MHE-
B TR IR R M SARS-CoV-2 S & K239T "H1{%&H TMPRSS2 [k, FEARMFFE
I KA T RN TFE(AG-VSV/AEIE R Bm B 2 ME R B, BRFEERYE Caco2 4IHEAIRCE
TR VSVG (M O R B, L, IRATHR AL E Calu3 I RAEN
F G —Fh I A, RO FMYUEAER 2400 TMPRSS2 WF5E A0 B4 gz k., I8 B A idsm
RIMHASREFR B N Z A4, FrAiX MR I H SEMA R TR 2ot .
Al znyrs £l el REA S EN 23 TMPRSS2 EHE ALK SARS-CoV-2
MRS, dhmiEid N ERREA AN, L, & (BREa R

WA H VSVG 1B i e e i itk 18 E 4y AEICHIFFE s, A4 S 1 22 U 2 1 g )
FHP X BA 7 camostat AbFH 7f§ SARS 7R B X Calu3
() ?’ \RS, S(J
6 o s &
& ’%zi’?%:&“\:ﬁq %& Q & ‘iff’Q
S &§$%€%€%%m
Q&/ &Q& \8 Qﬁg QQ\Q &§ &

w.«— 180 kD
130 kD 180 kD
W«—095 kD “ 1 «—130 kD
«— 72 kD +«<—95kD
- 55 " P
+«—43 kD
_— J<—55 kD
«—34 kD The cleaved peptide = «—43 kD
The cleaved peptide = «—26 kD «—34KkD
-
Hsp90 s D «— 90 kD Hsp90 eawesmpam <« 90 kD

(4) B)
BE1 TMPRSS2 REFEMMERERARANL
(A) TMPRSS2 & B 3790 X, % £ & TMPRSS2 & 3 ﬁiﬁmﬁﬂﬁé%z& HEK293T %8 fit., 48 h J& 6 48 2m fluvk B 2L A,
Western-blot # R 5 #74 FLAG #7249 JLAF TMPRSS2 £ EARE & R & 0942 E , A M 4 4 % @ JR marker; (B) TMPR-
SS2 FLLE G # LA, KM R T 89 (A £ B A5) WT-TMPRSS2-FC, TMPRSS2-R255Q-FC . TMPRSS2-S44 1 A-FC #= TMPR-
SS2-R225Q+S441A-FC 5 pINFUSE & Fi 44k 3 2 203F @it ¥, 6 d JE M am ff3g 3k ik, 346 & S 34T Western—
blot %-#r, &AM &% A% G % marker,
Fig.1 Construction and protein purification of TMPRSS2 mutant
(A) Self—shearing form of TMPRSS2. The wild—type TMPRSS2 and three mutants were transiently transfected into HEK293T
cells. The cells were collected for ice lysis 48 h later. The TMPRSS2 mutants labeled with FLAG were analyzed by Western—
blot. The rightmost lane is the protein marker; (B) Purification of TMPRSS2 recombinant protein. The constructed pINFUSE plas—
mids expressing WT-TMPRSS2-FC, TMPRSS2-R255Q -FC, TMPRSS2-S441A-FC and TMPRSS2-R225Q+5S441A -FC were
transfected into 293F cells. Six days later, the purified proteins were collected from the supernatants of cell cultures and ana—
lyzed by Western—blot. The right most lane is the protein marker.



288 o Bo% O % 2022 4E
4.0x10%+ HEK293T 3.0x105+ Calu3 %gx{gz CaCo2
2 3.5x10° _ z 3 z 1.8x10°
E 30x10* 3 2x10 = 3 16x10% 1
= 25%10° Z 2.0x10° 2 14x10%
P = p £ 1.2x10°
= 2.0x10° = 1.5¢10 .
e — < 1.0x10* S 30n10°
£ 6.0x10°] 2 8.0x10°] £
= 4.0x10° = 6.0x10°4 5 2.0x10° B
g = 4.0x10* = oo
2.0x10°4 2.0)(103— - .
0 0 0
IO ROSRCIPE ORI
*@fﬁ*‘\é@’/ WE S «%ﬁ% v
]
S ST S5
Ny Y L
& o P
o S &
BN xs\ ,yg‘

2 BRSEAEIARERNET

SARS-CoV-2 Bk 24k A VSV BR 4 R 50 E 7 697, A @354 VSVG A= SARS-CoV-2 Bk AR R B HEK293T  Calu3
F= Caco2 X 3 Fémfitl &, ¥ hACE2-Fc k&% & 4 30 wg/mL 49 m N 15 £ 4 L vA FLIBT SARS-CoV -2 1R J& 2 B 42,
vector F2 VSVG 2~ 51 JA A 5 3 2 e 9t 4m iR 45 [ b o [P 3T BB (™ P<0.001; ™™ P<0.000 1),

Fig.2 Establishment of host cell system infected with pseudovirus

SARS-CoV-2 pseudovirus was produced using VSV pseudovirus system®. The HEK293T, Calu3 and Caco2 cell lines were in—
fected with packaged VSVG and SARS—-CoV -2 pseudovirus successively. The hACE2 -Fc fusion protein was added into host
cells at a concentration of 30 pg/mL to block the infection of SARS—CoV-2 pseudovirus. The vector and VSVG were used as
negative and positive controls, respectively, for virus infection of cells (™: P<0.001; ™ P<0.000 1).

2B SRR AH EU AR AL B X BRZH AR 909629, 31X HIRRIFAE camostat THIFIIRER B2, HIRE

TEFRATH LI 25 R P A5 3] THES: camostat
il 37 RE 1% 5. BHWT SARS—CoV -2 fE 55 JEk L 41
Ju(El 3A). Bl 3B R, FATLEAL AR R255Q F1
S441A W ZEAE TMPRSS2 H 41 & [ (WTMPRS-S2 -

AIRBSE: PR EE R R, S BRI IIE R T
WA TMPRSS2 5 11 g, A7 7T g A H A i 2
I, Il anZH 2 I B/L (B4 SCHRIRGE, 4141

I B/L B30 1 77 . BE A 2 BH BT SARS—-CoV -2

Fey el SARS-CoV-2 e ARGy, (HUZHAD  EHEEnYEgL) s, 28 EArA, TMPRSS2 7EH 5B

2.0x10 - Calu3 eled

15%10' - DMSO 20x10°7 -
2 oo - -%Op,mol'll.l;il . 2 s hTMPRSS2-Fe
= 5.0x10°- I ) I 50 fmol- 171 | M 5T - = hACE2-Fe
5 . 5 1.0x10°+ i
£ 8.0x10' — £ 15«10 .
*_E i.gxigj: z‘j 1.0x10* -

2.0x10' _ B 5.0x10°7

EC
0 » 0
VSVG  SARS-CoV-2 VSVG  SARS-CoV-2

(A) (B)

3 TMPRSS2 EAE F MR HH RS

(A) TMPRSS2 #7417 FLIT SARS-CoV-2 1Bk e 6950 R # TMPRSS2 47%4)5) camostat #88 2 wmol/L. 10 wmol/L F= 50 wmol/L
BB B B4 A Calu3 28069 96 LA W, 37 CEH 1 h /&, ¥ 100 pL 49 SARS-CoV-2 1BA & L Fm NiRb-4 F #F 36 h,
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Fig.3 Prevention of pseudovirus infection by TMPRSS2-Fc protein

(A) The blocking effect of TMPRSS2 inhibitors on pseudovirus infection. Camostat, a TMPRSS2 inhibitor, was added into the
96-well plate of Calu3 cells at a gradient level (2 wmol/L, 10 wmol/L and 50 pmol/L). After incubation at 37 °C for 1 h, 100 L
SARS-CoV-2 pseudovirus supernatant was added into the mixture and incubated for 36 h. The infectivity was determined by
bioluminescence measurements. : P<0.05, ™: P<0.01; (B) The blocking effect of TMPRSS2-Fc protein on pseudovirus infection.
The double mutanted TMPRSS2 recombinant protein and hACE2-Fc fusion protein were added into the 96—well plate of Calu3 cells
at a concentration of 30 pg/mL. After incubation at 37 °C for 1 h, 100 pL. SARS-CoV-2 pseudovirus supernatant was added into

the mixture and incubated for 36 h. The infectivity was determined by bioluminescence measurements. ™: P<0.01, *: P<0.000 1.
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Fig.4 Wild-type TMPRSS?2 localization on the surface of HeLa cells
PLVX-M2-FLAG was transiently transfected into HeLa cells. The primary antibody was Abclonal-hTMPRSS2 Ab, and the corre—
sponding FITC-labeled secondary antibody was used for immunofluorescence staining. Then observation was performed under

FV3000 confocal microscope. Scale bar: 5 pm.
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