#3345 3
202143 H

E AR

Chinese Bulletin of Life Sciences

Vol. 33, No. 3
Mar., 2021

DOI: 10.13376/j.cbls/2021037
XEHRS: 1004-0374(2021)03-0337-09

RS DU STESY

SARS-CoV-2 N R AR X 7 F 251 SHL BB R #H R

B, 2L RTNRI20204210 H 22 H 15K, 43k

R, X g
(Pl KRR b, BRI D) RE S S E M E e =, [ 510275)
i E. HERIEFEN % (corona virus disease 2019, COVID-19)%8 1% 1V H A e 5 393 J 4 B et R 0 =5
(severe acute respiratory syndrome coronavirus 2, SARS-CoV-2) B A e 4. mEdge h R 2 %Y. Xe—
PR BB IR B, N TR H SR YL R R, I RVR T Zi AN 5 % v B KSR AL B IR kAR, TR
ORI T BT R R BN AR A LRI T, IR TR R . 1S DO Y R R 2 AR T
[l 203 25 A (spike glycoprotein, S protein)Fl7g 3= 41 ffd ¢ [ /) I B X 5K K ¥4 #4§2 (angiotensin converting
enzyme 2, ACE2)[WAHEAE AT 5, N4 1 MW NRZHML ) 70 T S5 S L I BoR il Fo gt g, g 1w
BRI RIBER 20 5, R AR s fi R ) T R
KRR Wb A, BT AR R BT E  E RK B 2,
FESTES: Q51; R373.1 MERFRESRS: A

RN

Advances in molecular structure and mechanism

of SARS-CoV-2 invading cells
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Abstract: The rapid spread of pandemic corona virus disease 2019 (COVID-19) is ascribed to the high
transmissibility and infectivity of its pathogen severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). To
better understand the characteristics of this novel B-coronavirus and lay the foundation for COVID-19 prevention
and treatment, many researchers focused on the molecular structure and mechanism of SARS-CoV-2 invading into
host cells, and have made considerable progress. Here, we systematically reviewed the progressions on the
interaction between spike glycoprotein (S protein) of SARS-CoV-2 and angiotensin-converting enzyme 2 (ACE2)
of host cells. In this review, we introduced the molecular structures and invasion mechanism of SARS-CoV-2,
summarized the potential drug targets during the virus invasion process, and finally provided a view on the future
development of SARS-CoV-2 research.
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2% 10 ) ) 53 0% 25 4 (spike glycoprotein, S protein;
TRk “SE A LM UL e B AR Hid
P BRI, W FT AT R R i el s 25 1 S B 1 ik
1T THEFL, BIESE AWML, SEH S %2 AACE2
ZEE R T AL LA SHmE AR SR, I
EESHZ RS E T AR e RN AR
SO HTE R R SR E A SRR BRI 7T AL A
Je N i 78 A B LRI AR 4 1 25 WD BE S R T
BT T 45k
1 FERFEE RN FERSHLE

1.1 RIEHEERANZH

RIRFEE A, BISHEE, 2R mm
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S TR ASE. R P DT 0 %o e 7 2 A UL S 4 L 1 B 5
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ZEFJIETM (transmembrane) Fl1 A 57 2 ECT (cytoplasm
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WS —/N(B°AT1-ACE2) 25 SR AN ST [ = 58
k. iZBAT1-ACE2-SH 4 = 0 & & W RLIA 75 5

SERSHE— BB

25 JHC AT BN 5 SR T A D) sl FH XS 4 i S vk
AT T B e % 5 RBD S5 ACE2R B X () K 40 45
Pt B e S RBD AL A B S L FL R 1) 47
IR & A (B1~B4. B EIIZ o451, LA
RS BOITE Fi Mlod. aSHETE LK IR 4L R (48 N 45
M, Horb s NG5/ R ARBD S ACE2 (1) 6 fl 45 45 [X
RBM (receptor binding motif). #F5¢iF5%, #HELSARS
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2.1.1  EPXFSER H-ACE245 & HE 55

R S ) R RN P AR R B BEL W R e B S R
H5ACE2M 456, AIENIRIR Eiay7 &gy B 1 E
B, WO RITRE T IAIRAL N B DL K B
AN R A R N g = e S BT R N
T 24263050 RS SER 1 1K) R R B A 32 B AT 4
F: ()R RBDAL s MLk, 7] 5% 4 1 Hb BH Wy
RBD-ACE2/145 &5 (2)#E [ ERBDA s I Hifk, 8
ot PR S ) = BR AR R Bl in = 18] A7 PHAT | RBD-
ACE2H) 456 WL RIL, (R —RAHAR S
FEAEPUMERAAKE, D AR [R R AL P B A
18 AR e AR 97 Rk e fh 3 P oA AR BT

*1 FRAMSAEIE R BN R DL IFRITNRE R AE R BRIE Y

Ay A EAS TEHT 9 7\ A2 1A L2
JHESE A S1IF#RBD WITE 4 ACE2 REGN-COV2PY,
mNb6-tri™, HO14"'4%
SIWAAERBDAL AL 5 SH [ = SRR R LA A RBD (1 ] #2 i A 9% 4A8P
HR-1/2 B R R SANME &, BBl EK1C*
E A TMPRSS2/TMPRSS4 #J#IS1/S2. S2'hr i, {idkfmh & Camostat™”
Cathepsin L PI#EIS1/S2, S2'hr 4, (it & E-64d”", Glycopeptide
antibiotics™%%
Furin PIRIPPCAL 15, FSIESE A Naphthofluorescein.,
CMKP2%
4 i PR T IENI/IFNIII IR R ACE2RIE;, & 5HUR T it it BRIE
PI(3,5)P, {5 il  PIKfyve A RPL3,5)Py, A58 A7 95 B 1 51T P A [ e 34 P 44448 Apilimod™”
TPC2 YENPI(3,5)P, 155 (10N 45 85 73, Al b 8 1= Tetrandrine™™
i 5244 NRP1/2 HFurind Y)J5 WS1 v B4 &, femiii N2 e EG00229"
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N G AR AR /N BROFDRE 5B 3 P O i HE 1 8 sy
R A AT X R T VA S B, UESE T A
REGN10987F1REGN 1093341 i [t B & Hi /A REGN-
CoV2rr 5S&E A FAEES IR mREM N4 S,

R o TR BRI AR e IR, AR L TR TR R
BT R AE « r BR AR e e R L Y S 50 R
B3 Veesler [ DA M T e fiti ¢ B & B 10id 2B
I PR T AP PTIAS2E12 5S2M11, S2E125
S2M1 1414 Al I 5 4 P S B (1 5 ACE245 &
B SE A =R e EH IRAERBDEN “G9T”
GRS VRS S AP U E IR N i DR A RV VA 4
FRHLE A IE R AR S E R, HIXFAE s
K b BAIE S e HR R a9 55 K

N L& B2 W ] i sk = FhopL il BE BT S 25 A -
ACE2454%: ()78 MACE2[WiFH T ()M SHE
FI B E5 G R AL (B)K i B RBDAR EAE T 45 & e
JI G W%, SilvalF A B BRI T
—FhE OB EHS T CTC-445.2, H_Wiak 585
JEL975 T [0 A 5 °F 1 5 20K F-3.5 nmol/L, HL— BN
TSI 4 77 By S T HE T SO ) 0 EE 6 R J%
LB SE it 4 A ACE2 [ 2 e 45 14 LA K PR Jie 3 7 44
AR BLAE 3% Sk RBDR A [F] 45 & X 4 1 56 )5 56
W%, Baker [ PA U A Sk ¥ 1H A Bl 1 K B e G 1 30 1)
RBD-ACE2Z5 4 /N H, FEImIEH T JLFER )
i~ AETRERRIT, EAEE R AR ICS,
153940 F24 pmol/LE|35 nmol/L 8], 20204,
AN ) M@ 2 B S SR o i B R B T
% Pl 1A [ R AL 45 A SR A gk Pias 7, 3
r, Walter[2] B\ & B N6 AT #4975 FERBDBIAE “ il
T R, kA R IND6 = i A mNb6-tri 5 H
S50 B S £ 1 RIS AN g LA B H R 3B L (1 e D
AT DAIE B BEIR A B BE R 2, HLAT DAFE VR T
FA AR TR E M, IR B A
PRIGTE NP A ;s Shi [ B A 36 o i 28 HE T 538
B SEE AN R R AL AR LR, FEA BT R 17) [H)
RO R RALPURE A ED, APk AURE
FEICs, AT %20.058 ng/mL.

AR H BTG RS2 56 255 /2 A Al ik
NE, BRI B EEESE S FARB/N SN
K Bt R g HIhae R AL A LB E N
TR RIIG T B el 8 B 20", HFERKRE R
TP IR R T 5%

2.1.2  EFXHREEHRE IS [ #E
o Erik, S2WAEHR-1. HR-2JEZHLH 6-HB

GE KA A BT e R A B - M I A e A, HL
B EERHR-1. HR-2Z5 & RE Sy sEom, PRtk 301
HRI IS & A BA — @ MR IT i 1. 21
] B\ 8 3 2o 2403 6 IR 76 7 Co V-0 C43 FTHR -2 1) 45 &
FrBER T —Fh 4 NEK 3 7P, EK1RER%
HHR-1454, #Emiisl6-HBLE M KT i, B
RIREHINAR . EK1RERE 3] 2 Bl B 7 K055 75 1
YL, HIESARSHHEE. MERSHETE. 20204F, %Ml
BARIHF FL 2 B, EX 1M A8 BH WoBr v 5 AR s i
e EK LT 0, 193] 17 EIKEKIC, FHXHr
JL 9 B B AT TE R A SR, R R R
EK 1 CA41 il JE fil & 5 B0 38 AR BIIC 070 ) 1.3
nmol/LA115.8 nmol/L, %0543 /& EK 1 #1242 4%
15045 ; EK1CH %) HoAth 7w iR 28,  WISARS
PR AMIMERSHEE, A AU HI R, kg
REW, EKICE H AT LA 10 ) 5 R om
B EIE )
22 #HXEEEREBHES

A IR R, ESEHIRAACE2Z4K )5,
24 5 R B A BF TMPR S S24> X 37 76 9 B3 (1 S 2R (32047
e, aE A Y, SR1, 20204F, Dingl4]
AL /)N SRR B AR AR S A6 AIE SETMPRSS2 FITMPRSS4
(R R 1) T3 — b 22 A 2 B 11 g ) w9 R0 41 FH 34 i
ek T 5 L AR I N2 R 1Y U (I EEL
& — MpHAK L IR VE B A R g, X SE E By
IE AT A 5 SARS 3 25 8 it 5 fi & 38 N\ A A 3
LU IR KON s 1 BN CAIE SE B S g (— FopE
JR 2Rt AR 20) AT 38 i 0 ) 2 2R 1 L 11 9 e 3 17 L
WrMERSH # . SARSYH # LA J2 12 {8 5195 # (Ebola
virus) X 40 I NAR Y, T A 4L AR i R N
12 (ML 75 8 e 7 7 P R RE A D R,
TMPRSS2. TMPRSS4 DL J 41 23 55 (L 1935 PE7E
HR F Al A BRI RN . IR R 259K 55
fi(Camostat mesylate) & —Ff 22 28 iR t 1 Bl 411 1) 551,
AT LA TMPRSS2 13 14, T E-64d2 20 234 F
LIl ). S23e3R 8, CamostatFlE-64d#R 1] LAA
RCAM P BT A N AR, AN i HAE R AES N
(LN R Sl L E S rATInae
2.3 §HPIP2{ESBERAVEE S

PR N R EEET A, T
211 ) PR 7 D e A P AR B AR« BERR I
PIK fyve FITCP2 & i #% Mo 7 i R A B ELHL bR 7 1o
RN, PIKfyvest & PI(3,5)P, ) 3 Ei i,
T B35 JI P AL B — B R PI(3,5) P, 19 B S A5 R e
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2 (TCP2)MI2 AL T 1A B AR L BIP1(3,5)P, F IiE RN 47
T WFR KRB, PIKfyve R0 75 i T 5 4 i
YM201636, VLR TPC2 il FIB B & #, $50]
LU 253 B B R N AR P X R B PI(3,5)P,
T % PRI AE O 23 T A2 Y TE BB e I B 29T R R
24 ST ERES

TPt 2 R T 15 T IS 40 M 08 4 WA 1 —
KPR AT T, EPUARDUR SR &
FEEBEA, H BN R T R
RASGMFRIE, rAERAIREEENEA. F
un, FIEFSIRIT TR 5 R R
B . B S K, Shalek [ PALE 41 i K T
R FORIL, TR T DL 40 i 3 1 & (1 ACE2
ik, M HER kSR ARY . Z R IR
TUGR ETFHE G TT B i 58 R 2 AR K
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