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& Kok Z3E il 2 B@idH)E 1L-6/JAK2/STAT3
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WEEE, FHk, D, FRReR, AR, SRUEM I ROk e 2 i i IL-6/JAK2/STAT3 {5 5 il BT i ek
SRE R AR )], A4 TR, 2023, 39(7): 2669-2683.
JI Xiaoxia, WANG Huanhuan, MA Chang, LI Zhiqiang, DU Xinyu, ZHANG Yuanshu. Angiotensin converting enzyme 2

alleviates infectious bronchitis virus-induced cellular inflammation by suppressing IL-6/JAK2/STAT3 signaling pathway[J].
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W E: ARt BIKE 4535 2 (angiotensin converting enzyme 2, ACE2)5H 4% 4 i X A% £ %
#(infectious bronchitis virus, IBV)# 5 4m i, ¥ b KL 69 8 35 4F F) AL AUE], KA R VA IBV F 20 9% &
(IBV-3ab-Luc) % 3| & 4 Vero #= DF-1 f@ht, jFiXx o3 MB40. R F4A[IBV-3ab-Luc, &% £ 4
(multiplicity of infection, MOI)=1]. ACE2 if & i £8[IBV-3ab-Luct+pcDNA3.1(+)-ACE2]% ACE2 #&
% 48 (IBV-3ab-Luc+siRNA-ACE2). FRA LA EINSHARFH I @R TG, RREE@EERE
Ji A= RNA, %95 % & % J& P i3 3K 3 (Western blotting) %2 ACE2 ¢9if R A 54K ; TR AL T
PCR (real-time quantitative polymerase chain reaction, RT-qPCR)#& M| & i  IBV M R %
(nucleoprotein, N). #&%& & 130 (glycoprotein 130, gp130). & & /~% 6 (interleukin-6, IL-6)% X &
F#9) mRNA & A K-F; BEIX % J% R H (enzyme linked immunosorbent assay, ELISA)i% | ;€ 4m e, -
7 ¥ IL-6 7K-F; Western blotting 42| 4 J&2 7 ACE2 & ik Fo B4 2 B2 & & % 5% 2 (janus kinase 2, JAK2).
25 4 Aotk K EF B T 3 (signal transducer and activator of transcription 3, STAT3)B B AL /K-F. 4R
&, Vero #= DF-1 FAt 40 i34 2 % L ACE2 ¢4 id kA 58 K. IBV BT Vero e L H .
BLE AR, A RAMAREI; ACE2 TR X @it R R4z, sk Emitm Rk, Harmra
A, R4 IBV-N. IL-6 #= gp130 mRNA £ &3 2 F L (P<0.05), @it L&+ IL-6 K-FR2H
KA T EH 5 (P<0.05 X P<0.01); ACE2 & & &L 2 F T H(P<0.05), JAK2 #= STAT3 & & BhEi{t
KF 2 F FIAP<0.05). SRS, ACE2 id&ik40 IBV-N 2k F mRNA RAK-FLEHF T
(DF-1 20/i&) (P>0.05), 42 gp130 mRNA & i, IL-6 K-F % mRNA £ik, JAK2. STAT3 & @ 5k
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7K 22 FA(P<0.05); #k 40 IBV-N 1 2 F EA(P>0.05), 12 IL-6 7K-F A mRNA £ & 2%
EiA(P<0.05), JAK2 #= STAT3 & & #9 B4BR ALK F o5 F il (P>0.05). % R4 KIiEE ACE2 #f IBV £
DF-1 wme+ ¢ Z 4 LA E %, 124& IBV 5 Vero. DF-1 g X b R E F i@ if 47 4|
IL-6/JAK2/STAT3 13 5 i@ 34 & 48 — 4 3k IAE A .

K 0F FRE SR 2 BE R LAE KR E; KMEE; IL-6/JAK2/STAT3 il %

Angiotensin converting enzyme 2 alleviates infectious
bronchitis virus-induced cellular inflammation by
suppressing IL-6/JAK2/STAT3 signaling pathway

JI Xiaoxia, WANG Huanhuan, MA Chang, LI Zhiqiang, DU Xinyu, ZHANG Yuanshu®

Key Laboratory of Animal Physiology and Biochemistry, Ministry of Agriculture and Rural Affairs, Nanjing
Agricultural University, Nanjing 210095, Jiangsu, China

Abstract: The goal of this study was to investigate the regulatory effect of angiotensin
converting enzyme 2 (ACE2) on cellular inflammation caused by avian infectious bronchitis
virus (IBV) and the underlying mechanism of such effect. Vero and DF-1 cells were used as test
target to be exposed to recombinant IBV virus (IBV-3ab-Luc). Four different groups were
tested: the control group, the infection group [IBV-3ab-Luc, MOI (multiplicity of infection)=1],
the ACE2 overexpression group [IBV-3ab Luc+pcDNA3.1(+)-ACE2], and the ACE2-depleted
group (IBV-3ab-Luc+siRNA-ACE2). After the cells in the infection group started to show
cytopathic indicators, the overall protein and RNA in cell of each group were extracted.
real-time quantitative polymerase chain reaction (RT-qPCR) was used to determine the mRNA
expression level of the IBV nucleoprotein (IBV-N), glycoprotein 130 (gp130) and cellular
interleukin-6 (IL-6). Enzyme linked immunosorbent assay (ELISA) was used to determine the
level of IL-6 in cell supernatant. Western blotting was performed to determine the level of
ACE2 phosphorylation of janus kinase 2 (JAK2) and signal transducer and activator of
transcription 3 (STAT3). We found that ACE2 was successfully overexpressed and depleted in
both Vero and DF-1 cells. Secondly, cytopathic indicators were observed in infected Vero cells
including rounding, detaching, clumping, and formation of syncytia. These indicators were
alleviated in ACE2 overexpression group but exacerbated when ACE2 was depleted. Thirdly, in
the infection group, capering with the control group, the expression level of IBV-N, gp130, IL-6
mRNA and increased significantly (P<0.05), the IL-6 level was significant or extremely
significant elevated in cell supernatant (P<0.05 or P<0.01); the expression of ACE2 decreased
significantly (P<0.05); protein phosphorylation level of JAK2 and STAT3 increased
significantly (P<0.05). Fourthly, comparing with the infected group, the level of IBV-N mRNA
expression in the ACE2 overexpression group had no notable change (P>0.05), but the
expression of gpl130 mRNA, IL-6 level and expression of mRNA were elevated (P<0.05) and
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the protein phosphorylation level of JAK2 and STAT3 decreased significantly (P<0.05). In the
ACE2-depleted group, there was no notable change in IBV-N (P>0.05), but the IL-6 level and
expression of mRNA increased significantly (P<0.05) and the phosphorylation level of JAK2
and STATS3 protein decreased slightly (P>0.05). The results demonstrated for the first time that
ACE2 did not affect the replication of IBV in DF-1 cell, but it did contribute to the prevention
of the activation of the IL-6/JAK2/STAT3 signaling pathway, resulting in an alleviation of
IBV-induced cellular inflammation in Vero and DF-1 cells.

Keywords: angiotensin converting enzyme 2; infectious bronchitis virus; inflammation

response; [L-6/JAK2/STAT3 pathway

W EUESE, A8 R 5k R 4%l 2 (angiotensin
converting enzyme 2, ACE2)fF } 'K & ML & KK
% A Yt (renin-angiotensin system, RAS) ) B %L i
RO, AR AR B K R 1T (angiotensin 11,
Ang IDFEME, WERRRIMERY, HPTHAI,
HAFSE ACE2 WX Rttt A T 2 2
LAk, 2003 4F A i 5% & B ACE2 J& ™ & 2 P I
W 2% & 1iF (severe acute respiratory syndrome,
SARS)EER I B W D RE T 5244, AT LAA 3 5
SARS etk 9% 5 19 ) 28 2 [ (spike, )& A o
2020 4F, B AYEAR S B (severe scute respiratory
syndrome coronavirus 2, SARS-CoV-2)FE( 4
SR B SRR BRI A, — SRS N DL
o3 TR FUARS SCIIER] ACE2 [RFE AT LIFE R
SARS-CoV-2 I 5Z {4 , [F] i} SARS . SARS-CoV-2
JRYL Yl S8 E ACE2 W R FEIL, A
BB RIER Y Ang U REANEK 6
(interleukin 6, 1L-6). M EIRFEA F-0 (tumor
necrosis factor-o, TNF-o)%5 K & 40 ity B 7 B¢
i, fb % AR IR F P, Monteil 24l Kai
2 DVER UE 52 78 587 B 5 iR 9 B J8% ¢ (coronavirus
disease 2019, COVID-19) & # * {ifi Jfl & 41
ACE2, A[#5¥i SARS-CoV-2 AfR1H E41H,
IR R , b7 1R R SR 2 TR v,
N T ACE2 7E N ZE b R o5 8 e vp i) 3 224
M ABH Al ACE2 5 B Wy e IR 15 AR sl i e

: 010-64807509

5 THI AR5 8 A WL VT4 O

& etk 32 R 48 2 9K BF (infectious  bronchitis
virus, IBV)J& TR, v el aEfm , 2
—FhragE | AU IEBE RNA R, A 7EFFIGE |
WAPRIE . TH A AR GE A AT, RIS
P14 516 A TR 7 P e S, Ak 4 B A
FREHR, o3 X L I I T R B R R f  SE
TR T B RIS e R R, DA Ak &
RS S EOET-, T IBV BT RN
BRI R A, AN[R)BE R 22 0] Y 92 v 58 AR
SERORAE, T B ATZ AR 2™ fa K
Bk FE LBz —,

A S0 3 R A 5 IR S8 A TR Rk g A 8K
(multiplicity of infection, MOI)f¥ IBV #%F Vero
YR, IL-6 S48 N 1Y SRk bE A e &2 50
Hahn B B, ACE2 AR IABES B
SBREART T, (HHETA O ACE2 5
IBV 156 5 LA S AEXE AL Gtk 3 U8 R B ]
BLI AR AR IE . P, AR LIS EH 1BV
I B0 Y Vero 1 DF-1 4, FfiEidid 3R
IBFIER ACE2, TRVFHNS 1BV i A& B A R
P 2 M TL-6/% 28 8% 25 113 2 (janus kinase 2,
JAK2)/ME %5 e 5 M % % 3 i& I 3 (signal
transducer and activator of transcription 3, STAT3)

FOT IR, DU O R AR Gk SR R
Il ARG T S AT L
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1A

1.1 HfafmE

A PN x4 B (Vero) 40 MY B R 5t ARl K27 X
WP LI W, XS IE ET 4 (DF-1) 41 i

H 2 IBV-3ab-Luc # 7l VLR 2R 4 B
J5 5y R S e BN, o R A S ) AL FR
W 3ab PO R MR P, %R
BE LR L I TE R RS EE S IBY
Beaudette #RIEAAH[A] .

pcDNA3.1(+)-ACE2 JF ki WA SL I8 % AR AT
JoH E R IR AR (specific pathogen free, SPF)Z¢ i
R B R R 25 ARl SR
1.2 FERXFIRALE

JAK2 . STAT3 . R ft JAK2 (Tyr1007+1008)
R L STAT3 (Y705)buik¥ig B 5y &t B S
EYFARAIRA R ; ACE2 ¥y Behiikiy A
Abcam A H]; PTG IR ACE2 Z Pk A
I ERAE s A A R 6 (IL-6) ELISA X
& B VLR EE e A BRA ] s B-ILsh & E
(B-actin)BUIR I B 7 5 AE X AE B AR R H]
BAR 1 Ak Py (horseradish peroxidase, HRP)
PRICH) 1gG P A A TAEY) TR (1) B
HIRAF; RFEILNEIRIE T B (bicinchoninic
acid assay, BCA)&E 1 FE ik Ml & . R
R A EE R KAV RN B 8
Z ¥ (polyvinylidene fluoride, PVDF) i i) H
Millipore 23 A ; 2xifi % SYBR Green 2% i
Wy 8 R A AR YR A IRA W) Y
98 1k 2% & St (enhanced chemiluminescence, ECL)
B A EAEYR (B AR A

Tecan-Spark fi#R{(TECAN A H)); & IGK
1543} £ %t (Tanon 23 w); LWD200-37T i 345
(CEWEI 22 F]); 5804R i =i 2.0 ML (Eppendorf

http://journals.im.ac.cn/cjben

vl); HUK/HE Y (Bio-Rad 23 H])AE,
1.3 S4TSR

F]H Primer Premier 5.0 %11 siRNA-ACE2,
IBV # A 5¢(nucleoprotein, N). HAIMEISZ 1B
(interleukin-1p, IL-1B). IL-6. F140E/ & 8
(interleukin-8, IL-8) . TNF-o FIHE & 1 130
(glycoprotein 130, gp130). B-actin 5|4, 5197
G R SHARbR LR 1, 5B ER A YR
A BRE A
1.4 1IBV-3ab-Luc #k 8 ERm S & E =

¥ 1BV-3ab-Luc HRFP 8¢ JREEFEHFD 9 H i
SPF XS IR 10 ¥, 0.1 mL/IE, 55HL 5 MOt 4
PR SR AR FRE K, B LS BT AR
60%—65% . RJE 37 °CHYME TR EE F- 4 4k S0
Ao HIEX ARSI TS, 545 24 h AL
oM, 72 h R IR E T 4 °Cil 7, T sE
PREEWE, 4 °C. 5 000 r/min B5.0> 15 min, W I
HIFH 0.45 pm PYIEREELIE, —80 °CIRFF
1.5 ACE2 TRIAHMMMMAENERE

Z: B8 Lipofectamine 3000 57 & Ui HH 45, H
AT . Vero. DF-1 485535 T 10%M6 4
M5 DMEM Ki3edtr, B4R 37 °C.
5% CO, MERERG SR . YA Al &3k 5] 70%-80%
iF, % 0.02% EDTA 19 2.5 ¢/L REFHAL.
LA 1.5%10°/mL %R T 6 fLiRH, a0
Jf Rl BE 15 60%—70%0, & FLINA Opti-MEM
BEFRW, PR Y50 A WM B 1:1 1R
B, 6 h FREFRR S DMEM, 555825 (X
U8, 48 h J5 43 7R FH A 2 55 Fl Western blotting
Y%E ACE2 3k,

BIE DI R ER T 4% 2R H
T ] 52 A TR F L 0.5% 38 20 5 o JE 8 Lk
(Triton X-100)i# 1%, 3% M % 1 (bovine
albumin, BSA)FA T . FRAA 1:100 B9 5
LAy ACE2 ZhalEhiik, 78 4 cCilidiid, M
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Table | Primers used in this study

Primers Primer sequences (5'—3") Accession No. Product
length (bp)

siRNA-ACE2-F GGAGUGGAUGGUGUUUAATT MK560199 None

siRNA-ACE2-R UUAAACACCAUCCACCUCCTT

IBV-N-F GAGAGGAACAATGCACAGC DQO001339.1 218

IBV-N-R CATTTCCCTGGCGATAGAC

gpl130-F AGATGAAGGTGGGAAGGATG XM-040655417.1 226

gpl130-R CTTGGAGGAGTGTGAGGTGA

IL-1B-F TCGGGTTGGTTGGTGATG NM-204524.2 214

IL-1B-R TGGGCATCAAGGGCTACA

IL-6-F CAAGGTGACGGAGGAGGA NM-204628.2 208

IL-6-R TGGCGAGGAGGGATTCT

IL-8-F AGCACACCTCTCTTC CA NM-205498.2 194

IL-8-R GCAAGGTAGGACGCTGGTAA

TNF-a-F TACTCAGGACAGCCTATGCCAACA NM-204267.2 170

TNF-a-R CACCACACGACAGCCAAGTCAA

B-actin-F CTGTGCCCATCTATGAAGGCTA XM-100158242 139

B-actin-R ATTTCTCTCTCGGCT-GTGGTG

YEEK 5- 50 F R BE (fluorescein isothiocyanate,
FITC)E 7 78 % 141 (texas red, TR)FRICHY IgG
(immunoglobulin G, IgG) (1:1 000 B BEEIF T .
A 4,6- Pk 3k -2- 2 FL 5|k (47, 6-diamidino-
2-phenylindole, DAPD)#EEGIFE , H S P
KB R R, ZEROCIE R B0 T
L30T

Western blotting % 52 : 218 Wang 2515
%, KA FSEU SR Vero, DF-1 41, $2Hu40
MUEEE BT, BCA B:05E 8 Bk B2 o ORr i i
B 5T 28 2R TN s 9 e 5 S HA YK (polyacrylamide
gel electrophoresis, SDS-PAGE))5, K HRF412:
(100 V, 90 min)#1T PVDF BE4EE[, ¥ PVDF Ji
BT 5% BSA FilhE ] 3 h, AAJFIMA ACE2
(1:3 000 ¥ 7E 4 °CEHLH . VElfE=ET
J%E HRP #ric By I1gG (1:10 000 % Ff), ECL k&
B ESE, 7E4 A by AOCEIR I R4
R ELFA R, {# ] Image J 340 #7545y K

&: 010-64807509

1.6 Rk ACE2 AfEMIMEMLE

2 I8 GP-transfect-Mate Ui 45, EAKAEBE .
¥ Vero, DF-1 4ifELL 1.5x10%mL % ¥ Fh T
6 fLik b, FEANfAE R B R IR 70%-80%KT, 57
F RS IR, B FLINA 800 uL DMEM A1 200 L
LG R, 37 CREFRANEL, 48 h )5, AHIR
FH a5 ¢ Y6 Al Western blotting %8 %E ACE2 {3
ik, HACPERR 1.5,
1.7 #HpamAIERFREE

¥ 1.5x10°/mL Vero FI DF-1 ZiJfi4Fh7E
6 fLAH, FRANMim A = 70%-80%M}, T
AP UEATAR B . (1) XPRRLH . AT AT b B
(2) IBV J&YL4H . A 1 MOI Y IBV-3ab-Luc J§
FHIEW; (3) IBVHACE2 14354 : ¥ 1 MOI
] IBV-3ab-Luc % EIR A I SEH ACE2
1 63K B 40 ; (4) IBVHACE2 Bt 2k 4H . % 1 MOI
] IBV-3ab-Luc % BRI A RIS H ACE2
B I A

: cjb@im.ac.cn
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BH®K 3 ANEL ., PR EERM 1 h s,
RN, PBS Uk 3 i, HNAJCILE ) DMEM
REERE IR L B T0%—80% 4 20 it H B S5 20 s
SR, A BRI RNA FIEE (15, - 0sE
2N e R E R WSS
1.8 HEME
1.8.1 #HfE IBV N, IL-1p. IL-6. IL-8. TNF-a
N gp130 EFE X FRIK RN

WAL FRSE LAY Vero. DF-1 40j, #ehd
Trizol — LB A AN A B RNA, &4
OGN E W E S5, kA UE 4 DNA
(complementary DNA, cDNA), —20 °C{#A7, & T
R UWAK R PEFT RT-qPCR % : 2xSYBR Green
Pro Tag HS Mix 10 puL, I, N#514(10 pmol/L)
0.4 uL, cDNA 2 pL, ddH,0 7.2 uL. ¥ B .
95°C30s; 95°C5s, 60°C30s, 72°C 20s,
I 40 MG . BAREE R 27k T T
1.8.2 4ARE_EJF R IL-6 K FRIAE N

KWL 0> ELISA J7 a4 2 Fh 4 it
b IL-6 AKF, HARDBRE BRI A5 1T
W45 41 Vero, DF-1 U4 L3, 12 000 r/min
20 10 min, WO B TR IS
FLIAZE, 450 nm PRI A4 FLROGEEE, M4
PR AT AR e 2R 2 LR RS, T4
T IL-6 K- B A ng/uL.

1.8.3 ACE2, JAK2. WER{t JAK2. STAT3
FBEER 1L STAT3 MR B RIEEREN

Western blotting £ Il 1 JAK2 B2 ft. JAK2
(pJAK2). STAT3 . WM& ft. STAT3 (pSTAT3)AY#HL
ARG K 1:1 000, HA TR 1.5,

1.9 HIELIE

%045 H SPSS 2.0 BT AT BT 45K
Phx+s £ox, ZHRBFEABBICERR R
ZEoAT, AR A ¢ K. P<0.05 R
R HAGIEE L.
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2 EREGHN

2.1 EFRIX ACE2 FMifREHEE

By BRI BT 45 E ACE2 W4, 4
Kl 1A Ffi7R : Vero 4H4% 4% pcDNA3.1(+)-ACE2
21 TR ZH 2 R B (2006 W i 5 X6 R4, T
7% siRNA-ACE2 Hy oG5 B i 25 55 T X iR
“H. DF-1 e 45 R aE 1B s, MET
SRR, HEY: pcDNA3.1(+)-ACE2 2024 o8 JiF
(&) B F 15, Yk siRNA-ACE2 76k
B SRR LA 455 B pcDNA3.1(+)-ACE2
TR I YL & Vero, DF-1 4ifiirp, HA

L2
Vero it i 3238 ACE2 FIHk I i) 25 5
gE W 2 s, SXTHRA A, g

pcDNA3.1(+)-ACE2 H4ufirh ACE2 MM
Fik B3 FI(P<0.05), 554 siRNA-ACE2 4K
ek ACE2 my#E M35 8.3 T H(P<0.05), &
B Vero 4 i H Bl B S2 B0 ACE2 1o iR Rk .
DF-1 4l 3 ik ACE2 Fllfi 2k (1) % 1 45 JL
K 3 i, 4595 Vero 4ifl—%, B DF-1 41
R S EE ACE2 i ik ffk sk, ] FF
2.2 ACE2 %t IBV B3 Vero 4R 7SHI
=AU

SIBUR EIN R T AT KU 232111 05| RO B
A 4 Bz~ o Xt BRZH Vero 40 it 52 1E & 04 41 i T
A, WA bR N G RE (R 4A) TR
B B . Wi . RMEBLS, wIULEIH
BHA A BL(E 4B, BAAETLATR), ACE2
ot FR A A0 L A8 s (8] 4C). ACE2 Bk
2l Vero 4 g S H BUBH W 40 i A, 4 Az (5] |
Sdn . WiVE, WA MIKHIIE 4D, B
i3k TR
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A DAPI ACE2 Enlargement Merge Enlargement
Vero

Control

50 um -~ 50 pm

pcDNA3.1(+)-ACE2

50 um 50 pm

siRNA-ACE2
5(’)_ﬂn Sﬂﬂ“

B DF-1

Control

50 pm

pcDNA3.1(+)-ACE2
SIMH S(EH SUim

siRNA-ACE2
Sf}_Lun

1 RERALEEMME ACE2 IS
Figure 1 Location of ACE2 in cells identified by immunofluorescence. A: Confocal fluorescent imaging of
ACE2 in Vero cells. TR labels the ACE2 protein; DAPI labels the nucleus. B: Confocal fluorescent imaging

of ACE2 in DF-1 cells. FITC labels the ACE2 protein; DAPI labels the nucleus.

A Vero B E C E
pcDNA3.1(+)-ACE2 % £ 1.5¢
g S
ACE2 110 kDa -2 'z
& 8 1.0F T
= =3
B-actin 42 kDa %— %
SiRNA-ACE2 ‘g 2 05¢ .
g &
o 8
b g 00 \! o))
B-actin 42 kDa = < CO““O ,Psc L

2 Western blotting £ Vero Zlffl ACE2 B3 IiA

Figure 2 Expression of ACE2 in Vero cells identified by Western blotting. A: Band pattern of ACE2 protein
expression in Vero cells. B—C: Image J analysis of gray value of ACE2 protein expression in Vero cells.
Compared with the control group, * indicates a significant difference (P<0.05). The same below.
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A B
pcDNA3.1(+)-ACE2 - + +

Ac2 1001 |
p-actin 42 kDa m]

siRNA-ACE2 - + -

ACE2 110 kDa ! -

3 Western blotting ¥ i DF-1 #fif8 ACE2 HYRIA

ACE?2 protein expression level
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Figure 3 Expression of ACE2 in DF-1 cells identified by Western blotting. A: Band pattern of ACE2 protein
expression in DF-1 cells. B-C: Image J analysis of gray value of ACE2 protein expression in DF-1 cells.
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4 ACE2 %f IBV Bt Vero 4SRRI D

Figure 4 The impact of ACE2 on morphology of Vero cells infected with IBV. A: Control group. B: Infected
group. C: Overexpression of ACE2 group. D: Lack of ACE2 group.

2.3 ACE2 X IBV Bet4hfad IBV-N E[F
A mRNA ik B0

i s frax, 1 MOI ) IBV 23 51 EG¢ Vero
1 DF-1 40, MELTFXRAL, JRyged] | %k
ACE2 % J 2k 20 IBV-N K A mRNA 35
B3 F#H(P<0.05), PEM 1BV AIEYA0 .
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£ Vero Ziffirf, S5EGLAIAHLL, ACE2 i %k
AER A IBV-N ZEH Y mRNA Rk g%
T1H(P<0.05) (K 5A). 7€ DF-1 4, 5%
YA, ACE2 i RIFH B4 N HEH 1
mRNA £k 22 3R i, TETT2E 7 X (P>0.05)
(K 5B).
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A\
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Relative N mRNA abundance

5 ACE2 %t IBV EX4RAE+ IBV-N E[E mRNA FiEM N

Figure 5 The impact of ACE2 on IBV-N gene mRNA expression in IBV infected cells. A: The impact of
ACE2 on IBV-N gene mRNA expression in IBV infected Vero cells. B: The impact of ACE2 on IBV-N gene
mRNA expression in IBV infected DF-1 cells. Compared with the mock group, * indicates a significant
difference (P<0.05), ** indicates an extremely significant difference (P<0.01); Compared with the IBV
infected group, # indicates a significant difference (P<0.05). The same below.
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Figure 6 Changes of ACE2 protein expression in IBV contaminated cells. Band pattern of ACE2
protein expression in IBV contaminated Vero cells (A) or in IBV contaminated DF-1 cells (B). Imagel
analysis of gray value of ACE2 protein expression in IBV contaminated Vero cells (C) or in IBV
contaminated DF-1 cells (D). Compared with the Mock group, * indicates a significant difference (P<0.05);
Compared with the IBV infected group, # indicates a significant difference (P<0.05).

JRYLAIAH L, ACE2 &I 3Rik4] gpl130 i mRNA
Fk K2 TR (P<0.05); B4l gpl30 Ay
mRNA k7K 3% FI#(P<0.05).
2.6 MBETh JAK2. STAT3 #E&1L/KTER
T

Vero 4 ifsH JAK2 1 STAT3 B2 £k /K -
K 8 i : SXF BRALAH HE , JEk YL JAK2 . STAT3
BEIR AL AKCE B 2% FIH(P<0.05), HERYLAHM L,
ACE2 it A4 JAK2 #§R Ak /K &2 F
(P<0.05), STAT3 #MRAL/KF- T, LGt
X5 B4 JAK2. STAT3 WmR Ak /K Vs T 4
[EVF:man=3=-94

http://journals.im.ac.cn/cjben

DF-1 #fifffi s JAK2 F1 STAT3 @i fb /K - 4n
K9 s . S BRALAR ., JER L4 JAK2 . STAT3
BERR ALK F B 2 FIE(P<0.05), SR AH L,
ACE2 1 Rk 41 JAK2 BRIk /K F 18, STAT3
WfR ALK B 25 F 8 (P<0.05); B4 JAK2 W
AL K I, STAT3 Bl fb /K F-ms T, {HIC
Giitep i L, 4878 : ACE2 #i] IL-6/JAK2/STAT3
{55 18 BTG 1k

3 W54 #®

ACE2 2 N el RJ% 5 NL63 (human coronavirus-
NL63, HCoV-NL63), SARS-CoV Fl SARS-CoV-2



R /MRS 2 B 1L-6AK2STATS (& SIEE R S S E S S B S A R

A
9 25 Vero

2 = MOCK

£ mmBv

5 L = IBV+pcDNA3.1(+)-ACE2

G 8 [BV+siRNA

S 6

T 4 x F

4

.;_‘t; 2

S

& 0

IL-1B IL-8 TNF-u IL-6
Relative genes

& = MOCK DEF-1 "
, S0 =mIBV

g @9 [BV+pcDNA3.1(+)-ACE2

= 40+ ®BIBV+siRNA

£ ,

ﬁ 30_

<

Z

% 20t

L

2

10

Q

(a4

IL-1B IL-8

TNF-u IL-6
Relative genes

gpl30

epl30

The concentration of IL-6 (ng/uL)

The concentration of IL-6 (ng/uL)

7 ACE2 3} IBV BR4RA A IL-6 F M EF & gp130 HITE 1L

Figure 7 The impact of ACE2 on the expression of IL-6 and other inflammatory factors and gp130 mRNA
in IBV contaminated cells. The impact of ACE2 on the expression of IL-6 and other inflammatory factors and
gpl130 mRNA in IBV contaminated Vero cells (A & B) or in IBV contaminated DF-1 cells (C & D).
Compared with the Mock group, * indicates a significant difference (P<0.05), ** indicates an extremely
significant difference (P<0.01); Compared with the IBV infected group, # indicates a significant difference

(P<0.05).
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Figure 8 Impact of ACE2 on the phosphorylation of JAK2 and STAT3 in IBV contaminated Vero cells. A:
Band pattern of ACE2 on the phosphorylation of JAK2 and STAT3 in IBV contaminated Vero cells by
Western blotting. ImagelJ analysis of gray value of the phosphorylation of JAK2 (B) or STAT3 (C). Compared
with the Mock group, * indicates a significant difference (P<0.05); Compared with the IBV infected group, #
indicates a significant difference (P<0.05).
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Figure 9 Impact of ACE2 on the phosphorylation of JAK2 and STAT3 in IBV contaminated DF-1 cells. A:
Band pattern of ACE2 on the phosphorylation of JAK2 and STAT3 in IBV contaminated DF-1 cells by
Western blotting. ImagelJ analysis of gray value of the phosphorylation of JAK2 (B) or STAT3 (C). Compared
with the Mock group, * indicates a significant difference (P<0.05); Compared with the IBV infected group, #
indicates a significant difference (P<0.05).
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