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Bioinformatics analysis on structure and function of SARS-CoV-2 receptor
protein ACE2 and its prokaryotic expression

XU Benjin, CHEN Xiaocong, XUAN Yan, DU Miao, FAN Lei, LI Zhuoxi, LI Jing, LIU Ling, SONG Binyu,
HOU Yanxiang. Department of Medical Laboratory, Fenyang College of Shanxi Medical University, Fenyang
032200, China

[Abstract] Objective: To construct prokaryotic expression vector of ACE2, to analyze its structure and function by bioinfor-
matics and to explore molecular mechanism of SARS-CoV-2 invasion into human body. Methods: Biological characteristics, homology
and evolution were systematically analyzed by Protparam, ProtScale, NetPhos3.1, SignalP 4.1, YinOYang 1.2 Server, NetNGlyc 1.0
Server, SOPMA, SWISS-MODEL, Blast, Clustal X2 and MEGA7.0. pET-22b-ACE2 was constructed by molecular cloning technology
and expressed in E. coli. Results: ACE2 was an acidic transmembrane protein with 805 amino acids, whose molecular weight was
92.5 kD, pl=5.36, had 77 potential phosphorylation sites and 14 glycosylation sites. ACE2 was mainly distributed in endoplasmic
reticulum, golgi apparatus and cell membrane of host cells, whose secondary structure was mainly composed of a-helix. Prokaryotic
expression results showed that ACE2 was mainly expressed in precipitation after centrifugation of bacterial lysate, which laid a founda-
tion for vaccine development. Multiple sequence alignment and evolutionary analysis showed that Pan paniscus had closest genetic rela-
tionship with Homo sapiens. Conclusion: This study provides a basis for purification and research of ACE2 protein, and helps to clarify

molecular mechanism of ACE2 mediated SARS-CoV-2 invasion into human body, provides new insights into treatment and cross spe-
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cies transmission of SARS-CoV-2 infection, and provides a basis for study of broad-spectrum antiviral drugs and effective molecular

targets for treatment of SARS-CoV-2 and other deadly coronavirus strains.
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SRR R AR L R B3R KRR, B
B SARS-CoV-2 5 2003 4F (1) /" 5 2 M WP I 25 5 A1 el
ARG 7E SARS-CoV 1 2012 45 1 H A< R 255 5 i e R
Jpi 7 MERS-CoV A& Ytk etk o8 , B iz 44
R SFRAE SRR B R — N 2 R R
JBE IE 5% RNA 96 3 K 15 , SARS-CoV-2 J& T B & R
F, AEFEN K |, SARS-CoV-2 5 SARS-CoV
JF 504 79. 6% AH R, 55 W g 7 AR 28 7 914 96%
FHIE

Gty N2 i A8 5 5K 2R 5% AL 8% 2 (angiotensin-con-
verting enzyme 2, ACE2) )3 I F X JL a4, ACE2
o T RUES EAE (1, S8 NS S5 L C 4t F s Fn
A EACTEPE R B AP EE R ACE2 J& SARS-CoV-2
Z A, SARS-CoV-2 S 5 H 32 1k 25 & 45 ¥ 38 (receptor
binding domain, RBD) AJ 5 A\ {424 Jfd 3R 11 1) ACE2 4H
HAEH B REG . HIt, ACE2 X} SARS-CoV-2 il
B IZWrRR T B R

5T &, SARS-CoV Al MERS-CoV 431l 12 2
RN SR R B AL R 4 TS, LI
AR R VR T W R 7K 5 58 A8 AR B 5 3 B SARS-
CoV-2 n] #£ HAth sl 1 3 vh &2 il HAL 4G , DR 3 5
o 75 LA E A A B P AL R B XU . SARS-
CoV-2 11 15 23 Rl B v [] i =75 AS BH 1y, X 32 14
ACE2 VE FHHLH A EATI A B o AR 55 % AS [ 47
ACE2 £ [ 04T R Bt A PE 2 BT, DI 1
Hbie e FIEER LS % . X ACE2 W54 B
T ) B A 2 KA S 1 AR AL, R
SARS-CoV-2 By H e 3 ks

1 #R57E*®

L1 Ak ACE2 & 5 8 7 51 i NCBI %K 4 &
(https://www. ncbi. nlm. nih. gov/) T # , K& & 5 &
BAB40370. 1; pET-22b 844K A A SL 55 22 A7, Nde |
1 Xho 1 4 H NEB; DNA marker I [ Ki%E F =9
Protein Ruler Il . & [ Wit 551 &5 . Bokr il 48 A E. coli
A7 AN (Top10 F1 BL21) W A b 5t x4 &
PUAR PTG I [ [E 25 5 1] s NaCl Il 11 K HERR I EL 1L
TAHRAF.

L2 Uik

1.2.1 ACE2FE AL AL
X A4 ProtParam (https://web. expasy. org/protparam/)

Xt ACE2 () BRALE #4740 o

SARS-CoV-2; Vector construction ; ACE2 protein ; Bioinformatics analysis ; Prokaryotic expression

1.2.2  ACE2 8 FIR/GUR PR BB X e 4 A
ProtScale (https://web. expasy. org/protscale/) 43 #t
ACE2 2 1Ry 25 7K M g K v 5 #1LH TMHMM (hiep //
www. cbs. dtu. dk/services/TMHMM/) 43 #7 ACE2 & H
RIS X

1.2.3  ACE2 & 16 SR e Wi 1 057 i S I 4 i
FELL AT R HAEZ R 55 %% (https : //embnet. vital-
it. ch/software/COILS_form. html) X} ACE2 # 17 4 i
BEWE AT s F1HH NetPhos3. 1 (http ://www. cbs. dtu. dk/
services/NetPhos/) 7E £¢ T H il ACE2 £ H # i2 1k
£57 55 5 B H PSORT 1T Prediction Chttps : //psort. hge.
jp/form2. html) 5 ACE2 (%) 3V 21 i 22 4 .

1.2.4  ACE2 & P15 5 Ik B e A (o7 5 B0 A1)
H SignalP 4.1 (http://www.chs.dtu.dk/services/Signal P-
41N FIWr 2SS 5 K FIH YinOYang 1. 2 Server
(http://www. cbs. dtu. dk/services/YinOYang/)ﬁ’*ﬁ,ﬁ\
O- 1 3£ 1k A7 5 5 A ] NetNGlye 1. 0 Server (http://
www. cbs. dtu. dk/services/NetNGlyc/) 53T H: N-#f %k
A s

1.2.5 ACE2EHAMBEAEH AT #id UniProt 435
Interaction (https://www. uniprot. org/uniprot/Q9BYF1)
F1 STRING (https://string-db. org/network/9606. ENSP
00000389326 ) % i /4 147 — J0 HAE 73 B i A B
VEMI 28 53 H7 .

1.2.6 ACE2HEH /=& 708 MHISOPMA
(https : //npsa-prabi. ibep. fr/cgi-bin/npsa_automat. pl?
page=npsa_sopma. html) 73T ACE2 25 |1 - 2544 ;
FI| H SWISS-MODEL (https://swissmodel. expasy. org/)
F1 UniProt [ 43 B = 2 4544

1.2.7 ACE2 & AL 5 FEES T A Uni-
Prot (https : //www. uniprot. org/) i) blast I g8 &R 5 A\
U ACE2 Fe 8RB R 10 17 B3l I ACE2,
Clustalx2 FAFXS X 18 MYIFIAY ACE2 S T 2 7
A1) Ee S AR JEAE 23 A M MEGAT. 028 1 500 1%
B A R G, o3BT IR ACE2 H 1 5 1
bR AL R

1.2.8 Fik#HAK pET-22b-ACE2 Wy X 23 #h 1k
pET-22b F1 ACE2 5| Jy B[R] I 4T Xho 1 1 Nde |
RUBED , WS U R B of B Y e B S Bk E s
etk Top 10 B2 Z5ANHE , EAT T v PCR Btk 5 41
FrkLE AL BL21, AT 15 SRk
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1.2.9 ACE2EMFHFEIE 37 C.220 r/min F5 55
7 h, A BN 0. 5 mmol/L i IPTG 55,30 °C.,
220 r/min Ak ZE 5 7 12 h, K H 10%SDS-PAGE #5: FH
M HRIL

2 H#R

2.1 ACE2&HEA#EALM T AR ACE2 2 i
805 N Z LM AL N, B AR B LR 1. Tl far
PR (Asp+Glu) 99 4>, Hirft Asp 434>, Glu 56 1~ ; 1E
HA, 7 % & R (Arg+Lys+His) 94 4>, H:rf Lys 46 1,
Arg 324, His 161>, im0 Leu(9. 4%) , H
KN Glu(7.0%) o 53 F W ClrH N 00,0105, S
T BN 12 879, 43 F 4 92.5 kD, HLE 45 H A
5.36, W1 , W6 RN 176 170 mol/(Lecm) , M
FL 2l H N LT 4t )2 2 108 30 h, ANERE R
h40.10, IE ¥ R KR 80.55, FF ¥ B K REH
-0. 376,

2.2 ACE2EFE/BKMES T ACE2 8 T80
IK BB H-0. 376, 8 5 K771 5K P 5R , Score H K
=3.311;1757 B /K PE &5 , Score {H R 3. 7785 3R K&,
SEMR AR i K &SR £ . I, ACE2 Ry K 1
EHE LD,

®1 ANEACE2EHMSEBAR

Tab.1 Amino acid composition of human ACE?2 protein

Amino acids  n Frequency/% | Amino acids n  Frequency/%
Ala(A) 51 6.3 Leu(L) 76 9.4
Arg(R) 32 4.0 Lys(K) 46 5.7
Asn(N) 54 6.7 Met(M) 27 3.4
Asp(D) 43 5.3 Phe(F) 39 4.8
Cys(C) 8 1.0 Pro(P) 37 4.6
GIn(Q) 38 4.7 Ser(S) 54 6.7
Glu(E) 56 7.0 Thr(T) 39 4.8
Gly(G) 43 5.3 Trp(W) 23 2.9
His(H) 16 2.0 Tyr(Y) 33 4.1

E1 ACE2EBFRK/BAKESH
Fig.1 Hydrophilic/hydrophobic analysis of ACE2 protein

b 2 i 2023 AR5 39 4

2.3 ACE2ZHEMBSHBEIX FM  TMHMM i 2% 5
7, ACE2 £ [ M1-S740 {37 Z 5 R 75 41 B 541, S740-
L760 i Z 5L 2 )7 51 Ak T 85 S X, 1761-F805 37 24 &
TR AE AN ML P L 29 92% B 45 A6 16 240 i i 1 (181 2) o
It ACE2 25 [ HLAT PSR E X, J&— PP B A 1
2.4 ACE2HE G MIRTESTHr 4 il 12 E (coiled
coil ) 73 M Sk 7, 3 FOAS [ i 1158 B (14,21, 28) K
2] 14> 4 i B2 45 44 (score>0. 1) , i T N9O~N103
FRILZ (& 3),
2.5 ACE2 (BB AL AL S F0I w5l R b A7 4 70
M 25 8 8o~ , ACE2 8 [ LA 77 A B W2 1L 47 23
(F4), Ho 38 A~ 22 % (Ser) W FR AL AV 55, 22 > 95
IR (Thr) B R AL 5, 17 B8 ER (Tyr) B R 1L 37
Ro T R R A AN A5 BT 7 55t DL 2 2.
2.6 ACE2 4R 1V 41 M & A3 43 Bt A5 5 ik 78 00
S0 L 57 43 A SR, AR ACE2 28 1 E B A
F TR (44.4% ) AR (22. 29% ) Fil i) ZR 4
(33.3%) o 3 F0 N 3 iif 70 A5 90 b2 A 5 A
AR RO S M ACE2 R 2 5 A 5 5k, 45

B2 ANEACE2ERBEREMHN
Fig.2 Transmembrane structure prediction of human
ACE2 protein

B3 ANRACE2EB% fZiE s
Fig. 3 Coiled coil analysis of human ACE2 protein

B4 ANIREACE2ZE QBB A ST
Fig. 4 Prediction of phosphorylation sites of human ACE2

protein



TRAHR S W e 2 A7 MR AR 1 ACE2 4545 5 DI B A9 A 15 40 i MR % 5k

FAIR , ACE2 1 S19-T20 [0 £7 7E U113 25 (AQS-TI,
0. 343 2) , AT (F 5 RAGHESR H 0. 984 6,3 15
TEIHO. 5, BEHIZE A BAE 5k, J2 - WAL
(K5).

F2 ANiEACE2E AREERL L K 3 B7 i B
Tab.2 Phosphorylation sites and corresponding kinases

of human ACE2 protein

Site  Score Kinase || Site Score Kinase || Site  Score Kinase

S2

.511  ede2 Y207 0.935 unsp | S545 547 PKA
S3

S4

.614 PKA |[Y217 0.548 INSR |S547
521 CK1 |[T548
596 CKII |S563

685 unsp | T593

.577  unsp
543  PKC
506  cde2
602 PKC
510 cde2

.507 PKA ||S218
S10
S19

.537  ede2 || T229
. 833  unsp |[Y237
T20 0.531 CKII Y252 0.528 INSR |[S602
Y41

543

. 736 unsp | S254
.501 CKII |Y255

807 unsp ||Y613 777  unsp
698  PKC

997  unsp

549 unsp | S617
S44  0.522 DNAPK| S257
.764 PKC ||T276

.530 CKII ||T282

586 cdk5 ||S623
627 PKA |[S626
510 PKC |[Y633
444 CKIl |Yo641
503 PKA |[S646
622 DNAPK| Y649

547 804 unsp

T52 672 unsp

S70 0.501 cde2 | T294 513 unsp

748  PKA

S105 0.515  cde2 |T324 563  unsp

S106 0.563  cde2 ||S409 0.602 DNAPK| S680 728  PKA

S109 0.974 unsp | T414

. 887 unsp | S420

898 unsp | T686 572 PKC

S113 665 PKA ||S707
951 unsp | S709
551 CKII |s721

731 unsp |T763

971  unsp
869  unsp
622 unsp
534  PKC
997  unsp

T118 0.599 unsp | S425

T125 0.781 unsp | T434
S128

T129

.731 PKC | T445
.842 PKC |[T496 0.713 unsp |S776
S155

S167

.514  cde2 |[Y497 0.984 unsp |Y781
515 unsp | S787

501 INSR | T803

973  unsp
864 unsp
.542  unsp

.702  PKC |[Y510

S - = R R R R - = T = T T T = T = I =R =T I =)

Y196
Y199

.957 unsp [Y515

546 PKG ||S804 S507 CKI1

0
0
0
0
0
0
0
0
0
0
0
0
T92 0.863 PKC |S317
0
0
0
0
0
0
0
0
0
0
0
0.719 unsp |T517
0

S e e s e e = e e

Y202 0.545 unsp ||T519 0.853 PKC - - -

Note : Unsp indicates an undetermined kinase.

Es5 ANEACE2EHRESHKHM
Fig.5 Prediction of signal peptide of human ACE2 pro-

tein
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2.7 ACE2 A B R A7 & Fm)
2.7.1 O-FEFALA i 250 B8, ACE2 & H

A8 A~ O- 0 B AL 47 A1, 43 il o S3.T15.S105,
T294 .S507 .S740 . T803 1 S804 (& 6) .

2.7.2 N-WEIALGL G F 25 R 8oR, ACE2 E A
A 6 4~ N-BiHE AL AL 51, 4351 2 N53.N90 . N103 .
N322 N432 HIN690 (|5 7).

2.8 ACE2EMAZJcHAEST ZnHAESI R
N, N ACE2 2 15 124 IR 0 75 8 L AE 7
JCHAE 435 K HA B (ACE2) .SARS-CoV #1288 1
(SPIKE) | %5 Jié 22 22 2 & [ i (TMPS2) .SARS-CoV-2
52 85 1 (SPIKE) A5 {R 95 5 NL63 (HCoV-NL63)
|5 26 11 (SPIKE) | M 28 B i e 38 2 11 (S6A19) |
WK -1 (KNG ) 48 B9k R (ANGT) (B % 5
(DEF5) . SARS iR 5 PC4-145 §i| 2855 1 (SPIKE) |
A BTN (ITB1) Ml Z [ E Ik (NEUT,
K8).

E6 ANFEACE2EHO-#EEMLA TN
Fig. 6 Prediction of O-glycosylation sites of human ACE2

protein

E7 ANEACE2ZEA N-#EELA ST
Fig.7 Prediction of N-glycosylation sites of human ACE2

protein

B8 ANEFEACE2EHZTEESH

Fig. 8 Binary interaction analysis of human ACE2 protein
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2.9 ACE2EHBEAEMLZ & HEAEMLS S
N, ACE2 5 1T AR AAATEA AR, 40 3 HA &
(ACE2) 1 1M B 55K &K 1 2R (AGTR1) 2 B i 4%
Sk E 1 2R (AGTR2) M4 E5K R F (AGT) (M4
ok IR GG (REN)  ZIKFEJKEE 4 (DPP4) \Meprin A
a V.57 (MEP1A) \Meprin A B F.E{7 (MEP1B) i
it & Pro-X & JIKfiff (PRCP) . il ME ik il (MME ) £ X aa-
RHMREEE 2(F9) .

2.10 ACE2EE M WA T ZHEEM i
/N, ACE2 7 H & A o- 12 (Hh) 431 4>, (5
51.30%, A1 o-BERJie 2 — PP RSO 19 e 2544 , 4

E9 ANEACE2EHEEMZE

Fig.9 Protein-protein interaction network of human

ACE2
3 ANFEACE2EHWRTM S

Tab.3 Mutation sites of human ACE2 protein

b 2 i 2023 AR5 39 4

ACE2 H S5 MR E s LA, & A B A (TO3LAS
Lt 3. 85%; HEK B (Ee) 90 4™, (5 Lt 11. 18% ; JCHL I
Hil (Ce) 271 4, i H 32.66% (FiF A 1, www. im-
mune99. com) o

2,11 AN ACE2 SR YIRERY M K R A 7
K, HATE A 2 AR ACE2 5 1 R A 07 /5 9l i
T (2 3), 3R BB 5 28748 X ACE2 Y g U1 1 P B Xt
I 5 56 11 AR 3 R0 T3 i T AN R R B

2.12 ACE2HE —E5M 08 ACE2 &4 Nimfs
5K L C S 5 A8 RN AL M Y ML A S5 R Bk, A 4b
DX 3k iy PR A 5 A AL K L 55— -4 T K 45 1
B (S19-S611) , 45 — A~ 45 ¥ B 7 T C 3 (P612-
S740) . ¥ ACE2 & 4 7F Swiss-Model B HlE FER 5 &2
A AT AT L A, S ACE2 25 [ = 45
(1 10) .

2.13 ACE2EH A RIEM ST AR ERSE A
JF S ARARLEE B¢ 81 1 17 S A ACE2 2 117 91 (43 3
prh Ak BRI GG AR AR I A K
TG T E S SN V=Y 3 v AR 7 RS 73N
IO BF 5 0 ) B 4 Sk g L Y RIORITIE B 22K
SR AT X G5 R WoR, 5 AN ACE2 A ¥
31— E e A S A B AR (98. 9% ) , AR R )1l 42
22M5:(95. 0%) , PRI A 75 (3474 85. 2%) 5 N
SESCRE 1UE NG Y F N R € o i

Mutation sites

Impacts on functionality

S19P,Q24T,A25V,T27Y,L29F,K31Y,N33D,H34A,L39R,F40D,
Q42L, W69V, F72Y,E75K,Q76T,L79T, Q89P,N90Q, L.91P,T92Q,
T324P,Q325P,N330Y,L351F,A386L,P389D,R393K,R518G

QAK24-26KAE,K68D,M383A,P389A,R393A,SPD425-427PSN, R559S
K31D,K353H/A/D

E37A,D38A,E110P,PD135-136SM,E160R ,R192D,R219D, H2390Q,
K309D,E312A,T324A,NVQ338-340DDR, D350A, L359K/A , KGE465-
467Q0DK,F603T

Y41A,D355A,R357A
MYP82-84NFS
R273Q,H345A ,H505A

R169Q,W271Q

K4810

R514Q

Slightly increase interaction between ACE2 and RBD domain of SARS-

CoV-2 spike proteinW

Slightly inhibit interaction between ACE2 and SARS-CoV spike prolein[m:

Cause ACE2 to lose its ability to interact with SARS-CoV spike protein[m]

Does not affect interaction between ACE2 and SARS-CoV spike prolein[m:

Strongly inhibit interaction between ACE2 and SARS-CoV spike proteinrl(ﬂ

Inhibits interaction between ACE2 and SARS-CoV spike prcvteinrl(ﬂ

All activity of enzyme lost! 112!
ACE2 loses approximately 95% of enzyme cleavage activity of angiotensin
1 [13]

ACE2 loses approximately 80% of enzyme cleavage activity of angiotensin

1 [13]

ACE2 loses approximately 50% of enzyme cleavage activity of angiotensin

I, but enzyme cleavage activity of angiotensin I increases twofold !
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66.2% . 64. 4% . 66. 9% , 5 % K 4 4 Y — Bk
I, M 58.4%, * X 3R AH [F] 19 2 3 1 (277 1,
34.4%) 5 o AR R MR BT R A 2R R (91 A,
11.3%) 5 . AR R ML 2 5 3 K19 &= 3L R (69 1,
8.6%) , VLI E 2(www. immune99. com) o

2.14 ACE2EHM ARG L/ R MEGA7. 0
XF 18 AWl i) ACE2 8 ik AT HE AL /3 HT , S5 2R o
FERBEBESH NG RRIE, KRNI 42
e, = H RN —3, BIEE R 100, 45F 4 LA
JEAS LB AN R Sy — 32, EAF BE R 100, $ 78 H 2%
GRARKI . FM RN — L EFEERN9. A
NBYBR B , AR B2 GERXG K G 2 i
S Pa IR B 2R Sy — RS, AR 100( &1 11) 6
2.15 pET-22b-ACE2 JFRZF 1k A 2l

2.15.1 ACE2 BE[H Fr BLBGUIFI R 7% PCR 3 UE Xf
AR ACE2 JEH B Bt 4T Nde 1\ Xho 1 FlApal 1 1)
B (B 12A) . @ R % PCR Y 1S ACE2 £ 1 5
751, 1. 8% B s Bl vk e L vk G (141 12B) , 25 1
R BN U

El10 ACE2ZEH =% R E RSB EEE
Fig. 10 Tertiary structure prediction of ACE2 protein
and similarity waveform of its homologous pro-

teins

100 Homo sapiens
100 Pan paniscus
86 Rhinopithecus roxellana

4'—Mus musculus
41 67 1 icul

O
Ory

460{:Physeter macrocephalus

Sus scrofa

Od
O

vir

100 Opvis aries
92 Bos taurus

— Felis catus
99 L Canis lupus familiaris

Rhinolophus ferr

“ | Eri europaeus
Sinocyclocheilus anshuiensis

Gallus gallus

Pelodiscus sinensis

51 Pogona vitticeps

99
100
99

Note : Entry numbers are same as affiliated Fig. 2.
E11 ETFACE2E8ERFIHENE NS R LE
Fig. 11 Phylogenetic tree of Homo sapiens and animals

based on ACE2 amino acid sequence

2.15.2 4 JF ki pET-22b-ACE2 [ Y] % IF 5 %%
b B E UL TR Nde 1 F1 Xho T XUV, 1. 8% Byt
JIE AR st H KRG (1 13A) , 45 3R 578 KN4
WY e H 28 R B Ak R 35 A TR Top 10 8852 25 48
Ji, ¥ A S P A LB A, 37 CHESF 12 h, (A
13B/E) o HRHCHR v B i dh 2 R, % 4k BL21 Jik Az
AL, Ry 8 A RS (B 13B A7) o

2.16 ACE2EMHBFERRBGN & 14 R, ¥
B A BL21 B o B (21 G HE A (@A ) |, IPTG 5 5
Ji 10%SDS-PAGE #ll , 25 3 7w« 5% S HiAH kL,
7S5 ACE2 3k B 8 Th & (4 9k GE & T 1 Uk A
10 VKB = T 79k18) . ML ACE2 8 1 2lifb 551,
AT 43 0 e W 475 R A U A T L B RLDCUE
ACE2 B K, 45 R , ACE2 EEEDLIE T #
ik (3FI6VKIA,9 A 129KIE ) , I FE#F 4T 8 H 4lifk
0 Ry =9 TR SEL [

Note: A. Electrophoretic detection of three enzyme digestion products
of ACE2 gene fragment; 1. Nde I , Xho | and Apal 1 digestion
products of ACE2 gene fragment; M. 2-log DNA marker; B. Colony
PCR validation; 1~6. Colony PCR amplification products, lanes
1, 3 and 5 were positive clones.

E12 ACE2EEF REYIRESPCREIE

Fig. 12 Enzyme digestion of ACE2 gene fragment and

colony PCR verification

Note: A. Verification of pET-22b-ACE2 by Nde I and Xho I digestion;;
1. No digestion; 2. Nde | and Xhol 1 digestion; M. 2-log DNA
marker; B. pET-22b-ACE2 plasmid was transformed into compe-
tent cells, Top10 on left and BL21 on right.

B 13 EHR# pET-22b-ACE2 BRI ISIE 551k

Fig. 13 Enzyme digestion verification and transformation

of recombinant plasmid pET-22b-ACE2
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Note: M. Protein marker; 1~3. Whole cell lysate, centrifugation super-
natant and centrifugation precipitation before IPTG induction;
4~6. Whole cell lysate, centrifugation supernatant and centrifuga-
tion precipitation after IPTG induction; 7~9. Whole cell lysate,
centrifugation supernatant and centrifugation precipitation before
IPTG induction; 10~12. Whole cell lysate, centrifugation super-
natant and centrifugation precipitation after IPTG induction.

El14 ARACE2ZRBFSFRIERD

Fig. 14 Detection of induced expression of human ACE2

protein
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