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P kg 1) AR

s AR T SCARR
FIP Feline infectious peritonitis Wi A% GePE IR 56
—_ Feline 1nfect?ous peritonitis b e B 2 2
virus
FCoV Feline Coronavirus PR N Rz
CoV Coronavirus R B
FECV Feline enteric coronavirus i B 1 e AR 2
ASFV African swine fever virus AEYNAE I B
IBV Infectious bronchitis virus TR SRR R B
HCV hepatitis C virus Y 5 9 B
EBV epstein-barr virus EB Wi &5
PEDV Porcine epidemic diarrhea virus FEmAT RS 9 B
IBDV infectious bursal disease virus S RPN s TTp ks
DHAV-1 Duck hepatitis A virus type 1 g BRI 98 2 1 &Y
HSV-1 Herpes simplex virus type 1 AT R 1 A
PRRSV porcine reproductive a‘nd N S I e B
respiratory syndrome virus
HSV-2 Herpes simplex virus type 2 AT R 2 B
CVB3 Coxsackie virus B3 P E 555 B B3
VMC viral myocarditis TR O WL
PLpro papain-like protease AN F B R H
MF myocardial fibrosis O LA AL
CAG chronic atrophic gastritis B2t B R
CSVD Cerebral small vessel disease LRANIIR=T
icCA ntrahepatie HF P
cholangiocarcinoma
CPE cytopathologic effect A 3 ARV
MNTC maximum no-cytotoxic B2

concentration




S 3 AR IRl R

45 JELAFR S AR
CCso 50% cytotoxic concentration 50% 2 1l 75 11 R S
ECso 50% eftective concentration 50% 25 A WO FE
IR inhibition ratio il
MIR maximum inhibition ratio e K
SI selection index PR
TCIDso tissue culture infective dose ARG
PPI Protein-protein interaction HHE-EEMEEH
ORF open reading frame T T8 ) B HE
UTR Untranslated Region AERIEX
Transcription regulating .
TRS ez 5
sequences
TCM Traditional Chinese Medicine fe g2
SSA Saikosaponin-A SR -a
NP Network pharmacology X 8% 24 3 5
MD Molecular ducking A
4D LFQ 4D Label free quantification 4D JEFRicE &
TMT Tandem Mass Tags I B AR
Isobaric Tag for Relative X _
iTRAQ FERT 400 58 & 1) R A7 2= A i

Absolute Quantitation
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B &9 : A 9 Fr R AR A4 b 55 vk ol LA AR S S 42 2 MR % 9% A (Feline infectious
peritonitis virus, FIPV) ¥ R a9iL&4n, A A M& B35 5T 5442 4AD-LFQ & & R

F AR F AT P76 S AL FIPV 89HL4]

Fk: 1. RAmIamE % (cytopathologic effect, CPE) #= CCK8 & kM| & X A1k
&4 & CRFK e ey K% 4K & (maximum no-cytotoxic concentration, MNTC).
50%%m fie &t iR & (50% cytotoxic concentration, CCso) « 50% 25 41 A 20K & (50% effective
concentration, ECso) VAR AL &4 3+ FIPV 49 3 K 47 4] % (maximum inhibition ratio, MIR) .
jin ik i FAEH (selectionindex, SI) KT 3 BB & K#%] F 5 T 50%49L &4, il
i E B RIS, AP HR R . BB R E R AR A B T AR K e R AR T TR R P A
9 B A o

2. i@ i PubChem %k 4% 4= GeneCards %k 4% B % 2 354U FIPV & 69 % £ 4E A ¥e
BT IR A F STRING #(4% EF= Cytoscape #:#HE¥e 5& a4 ZL4E A (Protein-
protein interaction, PPI) M %, 1% ] Metascape % 4% & 3t # £ 32 2 3 1T GO #= KEGG
GRS A Cytoscape B ABAT A BB T, RAF R BEAE RS2 5. Z 5 A B UCSF
Chimera #4375 FAHEMAT, Tkl RAELES¥e.E, HIRITH TR FIPV &6
e AE R ALH

3. @K hdhfem LR F CRFK @/, #1& %2134 FIPV & F 69 e it A
AR KRBT R AR E PCR MR R &R mineymE& g, LFLhRrEE R,
ZEKEmMin, RIEREEZSA, ﬁMHIQméﬁﬁ%A%wﬁmMBWwwwm%%
BT KB AT ER, BRIE P<005 i kinEi 2R AEA KR (differentially
expressed proteins, DEPs), #] A GO *f(}fﬁf/fr—ﬁv KEGG #(#% 3+ DEPs #47'g %n\#fr i3
P on 5 42 R R AL F 4] FIPV B S 69 bkl @3k 24T 041, JF il ?% H#AT
Western blot 389, #7483+ % X34 FIPV & 49 4’F R HLH

SXR: 1. G4pnd FIPV BEMER I, KA FIPV &R adnd £ 4 79.5%,
SI 4 5.5, ARG HFEHKT 50%;: Hh-h FIPV LHHLERIT, KEFAER
FRAH 8 h WA 50% A Lagdp®ifE Al ; Z4Rieh FIPV AL R BT, HEHRAE
MEL.E FIPV %+ CRFK @@/ e R i #h4hat FIPV B4 R E/ER a9 R 27, FIPV A A4
REVER, ¥t &g ek 150 min B, FIPV MR K&, Hapstmin AT ey 4

, AT EF 4 FIPV FFa9mie A (P<0.05),
2. #] A PubChem %k 4% E#= GeneCards %k 4% Bt % 2 354U FIPV & 69 % £ 4E A ¥e
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SHATIR R, i 17 ANE A R s, iBid CytoHubba 547, ®RAGRF 2 MX4E
YR ¥e &, AR AKT1 4= ESR1. s X4E4E ¥ ST T804, R 2T, M
tb T ESR13e &, AKT1 ¥ 5 5% 25 4578 2 % 2L, L2 4 8 B ik #-7.9 keal/mol,
£A RIFEFEFT .

3. FIRERR AT E PCRBERAZ T mfo iAoy mAE R 0| h 48h, Z 648

Fut AT S LR QORI N AN JTEFSAF Rt KHE T 4D-LFQ
FEOQRMEFSN. WFERIT, ARAFEOMEFEHN I 6546 N&E G MK, H+ Control
#8, FIPV %84 Treatment 285 745 2] 6456, 6430 A= 6486 N& G, =T HE& A
6346 A~; %88 P<0.05 ffit £ F kA& G, Treatment/FIPV 4 L& G R 2574, T
BEEGH 238 4~:; Treatment/Control 229 LAZ G H 940 4, TRAFZFEGH 452 /-
FIPV/Control 8% LiR& G 678 A, TAE A H 390 4~; £ F& adtiT'g o,
&R
&

% R

GO GHURIT, 2RARAEZOITLETHRANRMIE, RS BRES. @)
fam3n%; KEGG g% 4RET, £2RA X &AL EEHE A PBK-AKT 5 5@ %
Apoptosis B #f= HIF-1 13 588 %, RIEFEF 1. 2 "R, &£3F PIBK-AKT 13 5@ %A
Apoptosis B #4176 LA K. %% PIBK-AKT 13 5 il % 4= Apoptosis B #HE, £ R 2
7%, PIK3CA #= CASP 9 #A 2 ¥ T ib; AR KL BAES 224 R td@%ax& it
ToMr, KihBAeZ ep &R R, 5§ FIPV &8k, Treatment 2149 EGFR.
PIK3CA. AKT2 & @ #4F 2 % Lif (P<0.05), AKT3 #= BCL2L1 A L%, CASP9 &
a2 % TiH (P<0.05), Bax A T %A%, &5 # A Westernblot ¥ i@ ¥4 X 4 & G #4175
ik, %R 27, 5 FIPV & 2448k, Treatment 42 % 49 EGFR. PI3K. P-AKT #= Bcl-2
Fa3#% i (P<0.05), C-Caspase 9 #= Bax & & 2% T (P<0.05), Bcl-2/Bax &
% iR (P<0.05),

£ HRIFAEARINEA S FIPV B F94E A, T8 37845 PI3BK-AKT 1
F= Apoptosis il 5&A2 2| 4] FIPV & Fa91F A .

KRR HARAF; MAEMMEE X, MEBHES; 5T, 4AD-LFQ ®aRn4a5
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A}

ju)

|

EELE S

o



Varay

F—EF XEGRd
12 A b MR A

TER I Z Mg, iR Je IR % (Feline infectious peritonitis, FIP) 1 i) &
TG —, 5LEMERIET & SRR AR B PRI PR AT IR VS SRR
s — M B BOEIEAE G 1200 F AL Get BRI 2 3 75 (Feline infectious peritonitis
virus, FIPV) J&GL51#E, A RN PR 2R, 2 0T 6-24 > H LA I A
11 % LU EREFER, JERT 51 B B R AEARE), X b 5™ B 6
1.1 /R %

Wit R 5 (Feline Coronavirus, FCoV) J& T iR 5 (Coronavirus, CoV) W.F},
Hrp & 78 =R 5 (Feline enteric coronavirus, FECV) FUfgifL Yt fEE 78 955 25
(FIPV) SR8 . JBHEDL R, B FECV BYLHT 5| & i B i ek b i i, £
KU TC B B B GURE IR, DB IR FE IR S A T S8 0t L B B HA) i AR
WEFER W], fE%E FECV AL [A] (Y 3E K, Hnl RAN B L )5 FIPVECl, FIPV
se—MEEE RNA e, 24, HERAKEL N 27-32 kb8, BRFRRY], #bpgi
B Z ML BRI Tb FE PR 14 B 2L R T BE A& FIPV B 77340 1 BB IR KO-, Pedersen &5
OWF R, 7o FEN RS = S EFIPV (88 /178K
1.2 iRAT T 5

FCoV [RYLZZ=NIMIEN, IR T2 Hom K =T, — S8 o A R 8 |
AR TP AN TR 22 B SRR S ik gy, BRULZ AL, B DL RS S M RT R

AR5 % FECV [A] FIPV HJRAZ, SEORTE BRI, BRitbz 4h, Y2 B,
W RN KIRIS SR, B2 FBFECV [ FIPV 54204,
1.3 16 R IEAR R R B T AL
FIPV YL n] o0 A TP 2 CSEmith) RRPEREIE & CIESZRME) BA0s), Hrbig
VERG IR 5 9 i WG . A IR IR B, YRR A o] 4% A i M AR ¢ 1ol
TRPENEIE5S , SOPRIE A et IR R 28, SRR A I REIRBON B X2, 7E B0 7-40
d i, BRMr AR OIEK, v IR, BN ERE SR, R
AT WA FENN R o EXT RE BB BEAT A2 I, A W) 2 AR /K AR Sl U7 R B 5 2-10 A,
B SRS, JREA TR, BE MU & N EE T



FHEREIE S, SOPRAEIS H AL G VE IG5, Rl IDNE B . BT AR DA 55 A =9
BRAEREIROS M KA 2 A = AR R K, H — S R R AR 5 b 2 i, AR A
JEL LB B K b I A R LA /N IR PR SERERTT . — 28 SO A 7E rh At 42 R 4052 2 a1
o, RIVHEAEAE. KRAMEIIRERRAT . 5 IKIE Bl G AR bl SERE R,

1.4 /T

T L ¢ R B 2 T2 A RO (AR R 6 b K2, (B SR R A B, T
PHE I 8 X ATLAAR (435 s ) 0 4 SR ™ B . 22 50 A B 7K i, A A R 2 7 i
WS RTRMEARR R P AR OB AR, EL G S U 2% HH B PR 2 o e o B AR A 22, 7
SR EAREEO R ERRAIRE rh R0, AR 20 07 B Bk o () J AR
YRR, 7S ERE 6B, HORRAR N ST 284 NS R AR, IR A A, A
IR IR, HeAh, B R SRR ERIR R R A S E s, eER R )
HE WS IN I A PR S R GRS
1.5 7477 5 =45

TR, FIPV BYL 7= A (TR /K A i ik 328 v A B b i (g L 3 5% (ADED 11,
XA RN TR T e s R0, H AT CAT X FIP 55 859% 1 FKYE FIPV #E1, (HA#A
B R R 228, BT, XT FIP R8I K2 UIAREIRIT N3, B RIRYTT FIP FIRERL
25, BRI GS-441524 RIXT FIPV FEGL B HHI1EH R, (Hi%270
RSB AARIE, O SR IR A T Re A A S i st RAE 25 . DRt
R RS 1) WV B ST R AR EE T A, BRI ORRE TR AR, SR R
B S A RERRR B, DABRRAR g TLER .

2 FIPV # [H 4 24 Faoh g6

2.1 FIPV

FCoV HR¥EH i B A W24 o iR AE A Y o 38 51 S8 FE s I PR Y ALRE IR 1) TC 5
B AR A B =R (FECV). FECV fEMih AT, MLiEFHTERN 20%-60%30,
BEPR FIPV 2 323 FIP B R A . FIPV /2t FECV B H R RAZ SR, EABM T IR
B . 3c 4B ARTBAERMBIR A Tb. B4R FECV LB FIR T H7iE, (B FIPV g%
R AR L) R EVEAEERY, SEUREY L, HRERRAE SR
2.2 FIPV 2 R 28 25 4

FIPV & —FfimiEiN e, E /&M FECV [f) ORF 3c. S JE[KIF1 ORF 7b ZEAV i ff) A%



SR, AR T I dn i e s/ BN AR g R, FIPV R H 2K 2 30 kb, 4t
ALE 11 ANFFIUREEHE Copen reading frame, ORF), IXULTFF i e 5eHE 7] 4wt 1 AP 5 &
il , 4 PS5 R ER B, 5 AR R I B R B L BT SRR W, 57 JERHEIX (Untranslated Region,
UTR) FIEEAN Gl B R R 2 AR 5 R AR S 3, 5> UTR | 311 MORERRA R, £
RSP H GB 1 2 92 ANMEEER) AEAES] mRNA & %0 TRS 5°-CUAAAC-3°

(5593 2 98 NHEIEMR) ML 1H#E 7% (Transcription regulating sequences, TRS),
H i SR P AIIERTH FCoV W R 57 IB435], 3° UTR 4E 275 MR, HikE
poly(A)J& . FIPV B:[K K =73 2 IR R ZH 4 60 & ORFla( 28 312 & 12407 MR
A 1b (25 12362 &2 20407 MR HIEHIREERE R . fERIRN =02 —&RH Y,
5 9 4~ ORF, M1 ORF2. 4. 5. 6 737l%wf% S« E. M M N S HIX 4 Mty H.
ORF3a. 3b. 3c. 7a f 7b 73 745 5 MRy LR & 2 H 3a. 3by 3. 7a F1 7b [ 5 Fhél
B JE [ 471 436-401

2.3 FIPV &) B Jm L4

HET, XFT FIPV BIBUHRALHE] AR . Shuid Z4105@ S LA FIPV Ji&% CRFK 41 fitg 2
ST AL, R R G B A T 4B T AT A I R B, FIPV SR YL CRFK 402>
RARIAFE T, I BB A 3G, T4 SR ER b, 5 R R T A g
WA BRI . 2 JE R 2 AR R 3T 3 A A 90, WFFER M, pS3. p38.
MAPK. VEGF Fl&aL A 1/ 115 S5l T e 25 7 4ifiu i T-id #2 . KIPAR 54215
FRDL, FIPV [FFSE G2 5 WA A4 A ZE PR ER K 26 o ER L 1 B0 40 B B 5 A
L% 2 I/ 0L ) L PR) 23 P I e IR I 6 2 o A AT M R L 5 ) ] 5 I 4
BOE L CD18 MEIASER T-o (TNF-a). AN R-1 (IL-1) IR 48 & A b-
9 [IFRIE, T BRI A R R B R 2 M AR

3PN RBMTLAE BT R

3.1 % BRI du sk AL

o 15 I 0 T AEAE FE AN dEAT , DRIAE KOS B () (RIS AN 45 1 FE 40 P — A
s, PR IT B R 2540 ER I AR B AR IR A B i 5T SR R R BT
T EEAE ST B AR 25 R AR DU B E AT R, — e 2gWak 5] rg £ E A RV,
FEre R ), TR, MALSGiH 2y (Traditional Chinese Medicine, TCM) HHUA
BOS A PUR RN T W FE #4551 2, Hakobyan 24715 57 9E M % 5993 55 ( African swine
fever virus, ASFV) &4t Vero MUY, MAFEERE AWk kR B A
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ASFV 514, ASFV J& 4 Vero 4 1 h B i Frse AL, ml fi ASFV H77 5 [£1% 99.99%
PLE. DR, Mo 2 iik BAA Um0 R B YN T 3 R 58 7 1
3.2 BF fumEtE e RAL S

ARk, CAEEAPUREER MRG0 ARZ, AREHESRE 9 Fhie 4
PR B R PR ERAE R A 080 AT I, 0 NS S S0 EhIR ) SR
PR . HER. HIRE. SRR IS A M2 1
321 BEH

A (Baicalin) 72 325 (Scutellaria baicalensis Georgi) TSR FpH& I 1) 25 Bl 2%
e EWEs, BAHRM, HraafbBo, it URIHTR 8% 2 WA F/EH . SR,

(BN 2 AR R TEIE ] . 32 A0S PKR/IF20 I8 H1 ) G3BP1 mRNA ]
FRIE, FNHIE IR eSS K9 EE (Infectious bronchitis virus, IBV) HJE #1521, #55:
AT DLd ik B AR L 2 b s Rk RN P& &, FEK Th1/Th2 A1 Th17/Treg (L
B, ~PHTAME £ RGERM, FTFIH RLR 5 5@, & 2|36 2L e 2 9 /E B3,
AR IE A 2R AR F R, iR TEN JEAGFN ML BAk, S B IR PR A Gt SRR R
Jii#¢ (Nephropathogenic infectious bronchitis virus, NIBV) & Hilll4, 352t ] X} 7t
W EEE 2 HMHI{E . Dinda S ERY], HEH ATFLFRIIH] SARS-CoV-2 1) S-,
3CL-, PL-, RdRp-H nsp13-£5 H 13 14 L 15 1 Ze btk OXPHOS, 2 1M 41 25/ 4L o
3.22 EEH

2 (Matrine) 72 M\T7S (Sophora flavescens) IR K FHE BRI 4355 H K A VU 3A
WERAL G400, B PR Pl se, O U R BOIRI PR B0 Z R A A E A
S PR BRIl T 2 Fhig R S . Zhao SEOUAF AT K I, 35 S8 AT LA HSPAS
A HSP90ABI %Kik, #lifi] PRRSV HIUEKAAEH . A HEIEETE T (Bovine viral
diarrhoea virus, BVDV) W5 H, Cai 250205 B3 208 7] L@ Eif IFN-a. IFN-B. Toll
FESZAR 3. PUEIR TS S RN T 4R R AR 7 3 R ERR K, )] BVDV K&
fil, FHAI{E BVDV BSL 548 5 IFN-B HIIKEE . Peng S5O0 io o 4% 24 B 22 A 7 - e i
AR I 0308 $E ) TNF 15 5@ 8 (¥ TNF-a.. IL-6 Fl CASP 3 K177 SARS-CoV-2
R = I e st i D8 2
3.23 )15

JI|Z & (Tetramethylpyrazine) s& MAE G H 245 )11 5 H 4y B e 2 2R E Y 2
—, EFEHATHR. PrEN. PrEALFE MALHEEESST, kA AR, = EE
A RIFHTUHEEM . Sun EETLBLERER IS WXt IBDV AR ATIE 80% LA b Li 4%



(62 B )1 E5 R ATAE M) A9 BLAT R HOT H LA B B 35 OV T, (L LA AN A
o
3.2.4 DINMERR

WMERR ( Caffeic acid) #2485 YRR R AN 2K N AR 2 — U700, iRl HoA SR U172,
LA LTS TOVRIBUR B2 2 A e e . B FE B,  IhNMERR T LLE i B
TR AN AR A FH T B 0 4 SR 1103 B R AR R U7 9l dn, dsCUR 95 lhéus virus

(ILHV) A4 500 M WEER K781 o winifE i m 2 35 B A P 28 1 48 993 B¢ (hepatitis C virus,

HCV) FOkL 4 i bt & S H 5% G B b T3 IR 82 1 B AOAE EVE D, 3k B4 HCV
HEAT,
3.2.5 HERR

HE L (Glycyrrhizic acid) /& H 5 H 73 55 H AT AR H 8057 8 (19 245 FH V1 R 23180,
HAPUREB, P BORPUR SIS WF LR, 76 Raji # U8R EB %% (epstein-
barr virus, EBV) R4, HHLER DA R AR % 200 EBV S i BAA #iE H
831, H RN KL T AT 0 R R #E MHV-AS9 (3958, 1080/ h MHV-A59 =5 7Y
R B N AR A 51 L AR 26 g IR 7 (P A 134, T Clinati 2535\ 5 R A9 i ik
(¥ FEER X FFM-1 Al FEM-2 i el DR 6 75 23 B ik L B S e el VR
3.2.6 BIR%E

FMRE (Puerarin) G RHEYIET & 1T BARSEHCY), HEA X HEIRWG B TR AA 55
IR R TTESIRIBTR B E . BFFAR A, AR E T LU IS 0] NF-xB. TNF Al HIF-1
5 B IR R G I SR SRE , TR TT SARS-CoV-2 AP IHi 8 (Hantavirus) [
TRA RG], Wu SR e s AR i K, B AR ZE 0T LA RRE AT 14 I V5 9
& (Porcine epidemic diarrhea virus, PEDV) 5T NF-xB U, M A$ESUR B P
RAEF . TE/ANETT, Wang 250005 B8 HL 2 0T LASELIES7 T B HINL 53 25 550k MR 41
Mo rRORE SR, H H LA 100-200 mg/kg/d 75/ PRI AR PUmRERENE, 124t 50%
1 70%MHT HINT SETORY, BRI SRR, A AR M 280 «
3.2.7 FIEER

2k R (Chlorogenic acid) A& M AR FREH RIT—FmEib &4, "THTIRIT
FH LB 55 AL 2 R R T 5 3 23 46 5 RS R B L PIRGE B 1), Ding 55021
W RN, 4 JEERAEARANFIAR % HINT A1 H3N2 B BoaapamsE A, 2518 60%A!
50%, FERENE A PR B B AR I 2 . Abaidullah S5PBF AR I, iRk BE Sk
JE TS 2 — Fham R diAL Je kR %% 8 (infectious bronchitis virus, IBV) L&), A[i@
it MDAS. TLR7 Al NF-kB {5 5l %A R0 56 R g%, AR RES S 1BV US40
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JA SRR e N . Li SEDME B s MR SR IR AL BEXS IR, W 6 Z 01 NF-xB
EA, RN BE JE AR ey IR BN R EF (infectious bursal disease virus, IBDV) JBHLty
o MR AHME ¥ TNF-a A1 IL-1B 7724, 25 R E X AR R B A 1 IBDV HI%F
Yo
3.2.8 A& 1A

F+Z:li 1A (Tanshinone ITA) & FFZ b () B FVRFAE L3 FTE 53, 29 BRI T
iZ . Elebeedy ZESIM 6 FHRRMNE Y7L HFHZE TA BABGEPT SARS-CoV-2 i
P, 1Cso 55T 4.08 ng/pL. Du ZEPOW 5T R LB B A1 P20 A B @S R i miR-223
FAH] JAK2 F STAT1 [FZRIER IR HEAI ZHEZ (nucleus pulposus, NP) 4, J/> %
iE S B FF PR 40 e B4 . Guo ZEP7N@E T XS BALB/c /)N BROBE I 3 I 4] 5% &5 955 2 B3

(Coxsackie virus B3, CVB3) & i tEONL4 (viral myocarditis, VMC) sy,

I Z 00 DA #EATIRYT, R @ 0] ZOE AT ST Thl/Th2 P, AR RSN
OS2 CVB3 SR OLLE, s CVB3 K4,
329 ZS /5 1

& P2 1 (Dihydrotanshinone 1) & M\ FFS g UM REEER < —, HEA T
ROV 0 MR IOTFI M IONEEVE R o fEDUWEEJT 1, Chew Theng Lim S5 10215
FEH, ZESPSE 1 o7 DLMH] SARS-CoV-2 HH AN ARGFE2E FR§ (papain-like
protease, PLpro) & s IFH i 7% 1 & il .

4 W 4 2 38 = fo o F 3t

4.1 Bk

P2 2t — TSR G RE, B T RG AV FHERN0S 2585 (5 B2
THENURFY:, AT TH RSN & EHs e R 0iiide 254 70 1 BEFR A AH R BEAR . B AT
FEEE . P2 TR 28 3 R AR 25 . BB R 2 (R 2R 48 B &, 3 AT
AT 27D E AL . BEE B 2 A de Bl RESAE 4, RS AV1E
BN B A S s e R I, HES) T 28 25327 ) A U104, Han S8 U OSUR] I X 4%
L, R T = EIRIT DA 44 (myocardial fibrosis, MF) [FJHLH]; Zhou &5
(HOSTRI] FH WY 26 24 B2 73 Ar, #aos TES PHGYT I8 I Z 487 5 & (chronic atrophic gastritis,
CAG) bl

Iy TR — PR AE TR NLES MR B2 B T AR IR T . TR
RERS % e 10T OGBS Y, 7T /KF LT AR -SE AR A BAE T, Bl 22 4544 -
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TEPER R (SARD, AN B2 S0 Nl HoAd BRI 5 70 AL s a5 4007 RS BRI N T
PR KA 31 Z B B 2T IR B T OT AR B, ABRAE LB LT, SRR
P A R AN B8 K2R TR KIAR K . Dong ZE1OSIRI F WX 4% 24 32 M2 = 3 Hh i ik
th 19 RS IAIT IARAE HIDC IR VAL A, FEIRE Y 537 N S RICRIR S . 25
FURIA TR TR, AR ZE R 20 1L % 1 5 5 S F Pk PR 2 55 X B
&R

4.2 W 28 2538 5 Fo i T3 B A P ARG 2 R

AR, X248 25 34 2 F 43 R Th 2458 250800 IR i de ROATL AT v ey 1 BE 7 A
Ro Xia ZENONESEIL G IR R TEIRTT COVID-19 HIR 78 A, Fil FH X 2% 26 F 24 i 0 HY S A0 35
I R FEPURE BRAE P OB E FEE AU AKT,  FRRAZEE SRS 55 R 2 v 1A 250853 i3t
ITor TR, RATRIEE B-% M. ILRE . REBREER. MEER. WERMMEES R
N AKT1 Wit &aY, T 1 S0 E R R FE P00 25 AT ReALA] . Li S0
28 2 TSN BT R BRI B U853 e FAE B s R ERE 1 B0 S RUEAT 070, AR T
— AN RN 237 A, LN 792 FMEE-EEEMEAEH (Protein-protein interaction,
PPD M4, ki A EYAE R WRMAPGES R, IEEME SN JUN,
TNF 1 RELA. Z R A4 FXHAER, ER G 70n S EE S B R &R
A1, M GO M KEGG &£ ik vh 7 HAE LS. FEXKZE 07 167 I/ L
J% (Cerebral small vessel disease, CSVD) FI/ERMLEI 7T H, Wang S0 3d i [ 2 245 2
SRR, KB ILAIRIT CSVD HISE A @ S 25 R 5 I 16 ANHE SR 30 2%
g, HrhaFE CASP 3 Ml P53 fE NG EE sl LA B 5 2 . Wi B R MU % R A Rtk
G GO FXHEANRR IS RS Y, XA 080 AT DL i #E [7) CASP 3 Fl P53 S54E £
VT 2 P55, JFdid e X i p 2 40 ) 3 10 >R B 97 CSVD.

S5EERAFHA

5.1 ek

B A A AR R B35 2 B R 5 RE R T ROEE (MS) [/ A A B4
BEETTEME G, TR R AR 2R AR i a0, AFEA TR R A
JFEEE R BEBORAZ MS. MS & — Rl &y HURE 1 A ST EL IR, EANRERS B F it
BEATEAL . AFERIRA S B BRI 2 BRI EAC A, BRI R AR AR K P
BE, EATR B E NASREFH TSR PSR 2 R 2 IR B U D T RS E B
BT EARICRAL R, 0 TR R R A B AR 72 R H R A A R R B A 2
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PRI, RPN SRSe 2 (7] CRLFR ARSI E B 75 BrE B SEEe vp LR AN B 70 1
3141 4 2 AT RIS 2= Anic, WK € B d E B2 2 20 N ARAR 10 8 &2 8 i 41 5 A
PricE B8 H ALY
511 R EEEERAESF

BT RIS AR 7125, AT LAAE BTG b S ik HL B 2E K N () B AR = FE TS, B4 e
AR AR IC A ARAR I AR 2 TR A R & 22, @I LA e A4 E B 5 9 R SE e & .
I HL AT L G o bRac 7 v B sk S AR 1) DO, H AT H AR 12307 iTRAQ (Isobaric Tag
for Relative Absolute Quantitation) A1 TMT (Tandem Mass Tags) PN, A 5% (fUfE
IR N iy SO A BRI BE R ) [ BSCHLIEE, @I Sk FE B A, [RI Sl 2 A
AHE LI E 1 A E B,
512 R EERRRAESF

4D dEdrid s & (4D Label free quantification, 4D LFQ) & H il & H AT AR A
EFRic € EEARAY, AR REREA & A RA N =AY s A4 a B CRILR B
[ retention time. JFifif bt m/z A58 intensity), &M T Hr—4EfZRIE i & (ion
mobility) [ 5 . HR4E KB B 1S B h 5 S pp ARl e N () Rl A A T AN [B], B
AIZR/NEARHEAT 08, I FARAEA S R, #— PR aR R B . AR, &
Loy R P M RE A B« 5@ R PR T Rl I A A S5 MR RE I T2 - 4D-LFQ 25
H B 2H 5 4R CL 8 iy B B o 3 o &7 iR 718,
52 REEGMAT LT BB 2

IEAER, FIFEREEARHAEER ST ERREEABRN TR £
YRYT I I ML 7, Liu SE0ONE e 8 8 1R A IRk 1356 MR RIAE
H, XHFT GO HRE KK E F BT — RS 54 R NME R B RHE
T R EIRIE . KEGG 3% 73 13 B K nl R il R A . 456 A i
T MU TE RO RE R UHE S BRI ER . Tao SEI2007E X6 it X 85 i e PT HINT J%
GLRINLEIR T, B iRk T B R IR EE T A R A&, Z ERIHE R E AR
G A ST HIND B INLHIEEAT I T, 4REH, =Ma &Y GEM
HE. DR RAREFR) nl@ 2 R0 1. TAFHiER (IFND A1 IFN il
[P35 5 TBK/IRF3 F1 MAPK/NF-«B {55 18 i (/K P BB G e . it
o, s AR A R E A A R AR TR T
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FE PUIRERMERELX (FIPV) XARKLE
PRI RN 1%

HiI

it

MifE Gt MERR %% (Feline infectious peritonitis, FIP) {FE NI 8 EAL YLk 2 —, &5l
E AR T = BEAROR . AR E AR PR N RIS SRR, 2 —Fh e B it BUE
PEAEGYR, %90 AL Je IR B %8 i B (Feline infectious peritonitis virus, FIPV) gL
g, A TR A AR RIR, 2 W T 6-24 AN H LA AN 11 5 DL E R 24
M, FERT 5B IR SREAREY, o e O™ B SR, (H H BT oA A
AT, Z50a TT ARPRE VR IT A% H 2R GS-441524 097 N EP, (HIGIT AR
AE, BT KSR PT FIPV B2 82 25,

TR, v 24755 T M5 IR B77 46 R 5 2 D R S5 7 1) BoA 2 AR 1220, sk
BB FEN IR MR 2 B UR B . i, AL SFIBEET PN 25 R
2 AR e b g tH 56 A AT LA RIS | 5 AN i R A S ) 245470 Hakobyan Z8 04714
SMAEMIEIE R 5 (African swine fever virus, ASFV) B4t Vero 4HAEARERY, M F b i B2
A F R L AR R B AL ASFV iEYE, ASFV JBE Vero 410 1 h Bl H A~ 3= 4k
M, A ASFV [F77 5 B 99.99% LA o Sirin ZE245@ I BRI HAR, EI=Fbs
) NSC345647. NSC87511 #1 NSC343256 RJ 3 i 53 ME#E 7] FIPV () 3CLP JF4i &2
il o

AARIEIEEE T 9 M EA BTG S Git b 25 RIE I RS/ G4, fE CRFK 48 gAY
EREATHT FIPV 1L, J@E 28 E R AL FIPV 53 O A0 I TR 520,
SRR P UREENLS] . RIS SR 25 I  BL R AE R L A TR N R 2 24 5 B4l
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R )

15 A A

1.1 mie 5 &4

il (CRFK) AL e I IR 2 9 75 (FIPV-BJ-01) ¥ b [E 2222 24 s 2
RAT
1.2 %4

PR EARAE D « BT SR AE S ERIR )1 B RN AE L IR AR AE L H SRR AR AE A
BARFARMES . SRRERUES . PSR A brifE SR S P20 1 ARSI 3 R iREE
VB BR AT, FrA AR o 48 B35 15 T 98%; GS-441524 1 H MCE, 4iif%°4 99.77%
1.3 £ &35

S, DMEM. JEEE A BGAIXIE B 3880 CH/R B iad- 5 H 5 5t vhrEE
VR IR A ] s PBS BERRERZZ MR T-H Al DMSO 1 B AL &SRR A PR 2
Als oK S B E 2R R A G R AR CCK-8 37 & A Annexin V-FITC/PI 4f
PR T AR EW B MCE.

1.4 £2ME

DW-86L.728ST %4-80°Cvk4H CiF/R, HED; 3-18K B! i A% 250l (Eppendorf,
EE); DMi8 BB E RN EMBE (Leica, fH[E); DNP-9022 HUEIRFEIFA (K%, b
)5 TC20 4 H sh4i e tH 41X (Bio-Rad, 3 ); Milli-Q B4t /K (% (Millipore, FE[E);
SYNERGY HTX Ef##{X (BioTek, ).

1.5 K50 BT %)

(1) PBS ZErPif: 4 1 4% PBS BERRERZZ M T AR BN R, FIORME IR e 45 4 6l
RTMBDEA, M 1.9 L HAaAiK, WmeedEnite, RABMEHAEMESE 2L,
AT 121°C =R KB 15 min;

(2) SEERFREE: & 10%M64- MLIE AT 1% DMEM 15773, 1RA G IRIEE
1 F AT 37 CHain;

(3) 4EFRFREFRIE; & 2%MR2FIMTE R 1% PT) DMEM 85753, 1BE G IREES,
1 F AT 37 CHain;
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(4) MIIFEE: &8 92%M5EEREIERM 8%/ DMSO, Il H AL .
2 AWK ITE 7 &

2.1 CRFK iz

2.1.1 CRFK ‘mpaf& R 1E

(1) ¥43%H CRFK 44 RIS TN & H 5% CO, 1) 37 CHEFRFAT T, 1§
Y1 i 4 Pk B 80% LA LR, #EATAEAR

(2) F LI, HH PBS W¥E 2 Ik, F35;

(3D 4G IR T AR DN JREE (25 cm? 57 1 mL, 75 em? 35 33N 2 mL,
175 em? B IR 3 mL), 22185830, (Ui iRiEanif, 37°CiHAL 1 min;

(4) BB NSRRI G 2 5 R AR 58 AR e e 4 B4k, JEH
TR A AT, W 40 B

(5) WM ER, 1000 rpm B0 1 min, FEWAE, FFEEF) 58 48 77 5 2 4
L, AR SIS e HER R 1:3-1:6 AT 4K

(6) IZE TR EAIMA SRR A (25 em? B3R 10 mL, 75 cm? 55731
A20mL, 175 cm? B 5NN 30 mL) J&, A 2RI, e “8” A,
JMNEH 5% CO2 1) 37 CHREFRM 155 .
2.1.2 CRFK ZHp% 75

(DRI FEIE ) 90% LA LI, 7722 S IR, 4218 2.1.1 7153 T 4 i i 1k s

(2) EOATEHTANE S K 3 uL SRR 27 uL 4 ESRIR A, B 10 pl A
e T HRR

(3) 1000 rpm B§0» 1 min, FEWEM, MANEEWIAMGAFR, HF4HRLIRE N
3x10° cells/mL, 2215 =& 241 H;

(DI 1 mL/ SO AR NN 2 mL 405 T, BB FERRIR &, 7E-80°C
i, Ik H R IRAE -
2.1.3 CRFK A E 7

(1) $ERTFTIF KR 37°C Tk

(2) MIBRE B ARG =R 1 min, REIER;

(3) JRNKIB B POEMRR, 48 Il /UK b R

(4) F BB A SN B B i 1) 5 S8 R S A i 5 7k, 221858 “8” IR
5], MNEE 5% CO2 1) 37 CHEFRFEH IR
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2.2 FIPV &4

2.2.1 FIPV Sk 18

(1) #1725 em? 40HEE 0, 7 CRFK UK £ 80% LA EA, BUHiH4nie,
—HH TR G, A T B R

(2) FEFEEFFW, HPBSH 2k, 7%

(3) AN I mLFIPV JEER, TN EH 5% CO2 1 37T CREFRF T EFE 2h, T2
B

(4) FIPBS MK¥E 2K, F2, IO 10 mL 4EFrEs983E, MANEH 5% COL ) 37°C
B R R kSR IE, 15 80% LA 4 B AR e US4
2.2.2 FIPV IR

(1) By 65 B AR TR BN-80°Ch, S VRl =K

(2) 55 =IRMRR Ja IR I i AP, WO BR B

(3) K5 £ 3000 rpm 20> 10 min;

(4) WEELIE, 24 022 um B JEE 1 100 pL/& 7r 355 EP &, fid
A [a] 5

(5) JAN-80CIRAT
223 FIPV & S1ME

(1) ¥ CRFK 408 2.1.1 HiEdiiTidi, SO E et E 2%, Xt
S M AT THEL

(2) $ZHR 1x10° cells/FLKE 4NN 96 FLIR ;

(3) TMANEA 5% COx i 37T°CRIFFM R FR, Frdifu# ik 90% LA B, FFh;
IR, H PBS ¥ 2 Ik, F%;

(4) 218 100 pL/ LR R R EE 20 518 1071210 (9 T80 (ZERRRE R IR, B
R ERE 6 NMEE, PR EMREIRIL RO Mg AL GUngeRiRE 75,

(O IINEE TR AR BERE 57 72 h, B R L5 22 24 ( Cytopathic effect, CPE);

(6) B EUK Y& (tissue culture infective dose, TCIDso) B AR EEHIEE 77,

1A 3 Reed-Muench 11575 3.
>50%95 A2 K [ H 434 - 50%
>50%73 A8 F [ H 7051 - <50%5 28 K 1 H 705
+>50%77 A2 Z 1) R RE 1 4

(7) AGREE A BT H P B3 90 1O 249K FE 42) 9 100TCIDso.

1gTCIDs, = x iR JEE X B [ [ 22
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2.3 24y

2.3.1 YRR

(DB EAT (Baicalin): i FH4ERFEE 2 5L AR, IR IERR % BhYAS , KN 2.0 mg/mL;

(2) T ST (Matrine ) : i FH 4E R 155 72 IV 8, TR i 2 3% BhiA , 9K N 2.0 mg/mL;

(3) #h#)I|%= s (Ligustrazine hydrochloride): i FH4ERFRE IR ILEMAE, WWlEE B
W, Z9KkIEN 2.0 mg/mL;

(4) WHERZ (Caffeic acid): i FHAERRES FRELVAME, WAIERZBIE, Z9KIEHN 2.0
mg/mL;

(5) H#EE (Glycyrrhizic acid): 1§ 1% DMSO BhVE, WA G P 4ER 1 IR S Fmr:,
R G B, ZREN 2.0 mg/mL;

(6) BIRE (Puerarin): flif] 1% DMSO Bh¥, ARG FH4EREs - 36 MRt #87H .
R G B, 2N 1.0 mg/mL;

(7) 2¢J5EIR (Chlorogenic acid): ¥ FH4ERFES FILIAME, InEEH NS, ZKIKRER
4.0 mg/mL;

(8) FHZHi IIA (Tanshinone NA): (FHYERFBEFRALVEMR, 37 CORMIA . IERE
G, ZOKREEN 4.0 mg/mL;

(9) & +Zli 1 (Dihydrotanshinone D: i 1% DMSO BIi, ¥k FH4E RS
FRIEFRRE, . RGBS, 2R 4.0 mg/mL;

(10) GS-441524: f&£H] 1% DMSO B, ARG FYeRr IR EMike, alier=% B
W, AW 1.2 mg/mL.
2.3.2 IR S IR IE

(1) ¥ CRFK 4048 2.1.1 gt T, SO Eaismit HE 2%, Xt
Y M AT THEL

(2) $ZHR 1x10* cells/FLKF 4RI 96 FLIR ;

(3) TIANEA 5% COx ) 37°CRIFFM R FR, Frdif & ik 90% LA LI, FFh;
IR, F PBS ¥k 2K, 3%

(4) % 2.3.1 2P AERFEG TR AR SE 2 A LU RE 10 /MBREE, I\ 4R
100 pL/AL, BAMREWR 3 ANES; FREESEH, Fin 100 uLPBS; Aifax iz, H
1100 pL AEREREFREE . TN EH 5% CO2 1) 37 CEFRAH 1% 72 hs

(5) FEERIRW, H PBS L2 X,

(6) FFH CCK-8 VAME &1L OD {H: FSLIA 100 pL Fri4ERFEs F=EA 10 pL
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CCK 8 ¥, BRIBE), MNEH 5% CO» K 37CRFMIPEFE 2 h, 25 BN
SELE 450 nm AL ARG
(7 THEZE MM EI AL ZE (cytopatic ratio, CR);
4R X HEZH OD 1A - it36 41 OD 1

CR = x 100%
A AT IE 4L OD 1 °

(8) H GraphPad Prism 10 115259 RI i 50%40H8 & LR AR - B 2R (50%
cytotoxic concentration, CCso) 254 AJ Ml 90% LA b () 41 i A7 35 1) e K 22 4 Wk B

(maximum no-cytotoxic concentration, MNTC).
2.4 Zydn 3t FIPV R 3 2m ies 6 4 %) 4%

(1) #8232 7 (1-3) 5kt T 4n i apcas 1 ;

(2) 43NV A4, Hn 100 uLPBS; Xt FEZH, Hon 100 pL () 4EFrEs 5%
By EEATHRAL, R0 100 uL M EE; IR, [FIBTIN S50 uL ZHAN 50 uL 195
B, MHR3IANEE, MAEH 5% COy 1) 37 CH IR T 7

(3) i EExt R ZH CPE 1A 2 80% LA LI, 57 h k7 2%, PBS ¥t 2 Ik;

(4) FFH CCK-8 ¥EME &1L OD {H: FSLIA 100 pL Fri4ERFEs F=EA 10 pL
CCK 8 &, #RIBS], WNEH 5% CO» 1 37 CEFEAE IR 2 h, 2 )5 FIEEFR ]
SEFE 450 nm &iﬁ@ﬂ&i‘c)ﬁ ;

(5) @IL A KT E AP0 B F#H] % (inhibition ratio, IR):

R R4 OD 18 - i s X R ZH OD 1H . 100%
MAE Xt e ZH OD {H - i 4B ZH OD 18 °

(6) Jiik i IR > 50% 1 2543047 Ja 8R56 ;

(D BZGMMRERK 8 MREME, EHE LRI, @it GraphPad Prism 10 11
HLRERE A RANH] 50%40 Hu sk FIPV FIZ5W0IKE (50% effective concentration, ECso);

(8) HHEEFFFEEL (selectionindex, SI) =CCso/ECsoo ME AIMHIF (maximum
inhibition ratio, MIR) >50%FH SI>3 i s [ PN 26 B340 i 28 e v ) 24 VA0 f 8200
2.5 2543t FIPV 2 #1697 @

(1) #8232 7 (1-3) izt T 4n i amcas 1 ;

(2) 544 100TCIDso JiEERR A 2 96 FLAR T, HF4L 100 uL, HIEEH 5% COx
() 37°CHEFFRTRI 1. 2. 4. 6. 8. 10, 12 #0114 h, FEIHHW, FH PBS % 2 X,
£y

(3) FIIAZW) (B KA AT E, B4l 100 uL, BANEFE1 3 NEE,
AR B HH, Hn 100 uL PBS; 4EMEXFREZH, Hn 100 uL FI4Edpssdt; JiRaexs
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FEAL, U 100uL BTN ONEH 5% CO, 1) 3T CHEFRAFE %
(4) FHmEx R4l CPE 1A E) 80% LA LI, K FRtihiliihsi 2, PBS ¥ 2 IX;
(5) FIH CCK-8 %Ml € %FL OD fH, THHE WX, J7iklE 2.4,
2.6 243t FIPV R M 69 % h

(1) #8232 7 (1-3) ikt T 4n i amcas 1 ;

(2) KW (BRZEWRE) MANE 96 FLARH, &L 100 pL, 2 HIEEH 5%
CO [ 37T CHEFFA PRI 025, 024 1. 2. 4 fil 6h, ARJGHN 4°CTIA 1h, FEWRIE,
Fil PBS ¥E 2 Wk, F3;

(3) FIAN 100TCIDs 5 #:3, AL 100 uL, FAEEK 3 NEE, FEES
H4H, Hin 100 uL PBS; ZifaxtHEZH, Hn 100 uL py4efrssands; magxi e, Hom
100pL FIJRERR . 4 CHEFE 2.5 h JETN S 5% CO, I 37 CREFRA 5775

(4) fFpEEst R4 CPE 1A 2] 80%LA LI, 8- bk 57 2%, PBS ¥ 2 IK;

(5) FIFH CCK-8 1M %L OD {8, 1HH 2590 e iR, JrikFE 2.4.
2.7 Bt FIPV 89 B4 R E4E A

(1) #8232 7 (1-3) ikt T an i apcas 1 ;

(2) k25 (e RZARE) FIR B (100TCIDso) % 50 uL IR A TAEH 5%
CO, 1) 37°CHEFEFHIFE 304 60, 90 120 Fl 150 min;

(3) A [FI I (] s R AN 96 LA, BEFL 100 uL, BT & B % 3 N E
&2, FREEAA, HJhn100 uL PBS; xR, Hin 100 pL FIgeRiRs o5 9H
BEXTIAZH, A0 100 pL FREEM . TN EAH 5% CO: 1) 37 CREFRM 1 7%

(4) i EExt 2 CPE 1A 2 80% LA LI, 857 h k7 2%, PBS ¥t 2 Ik;

(5) FIH CCK-8 72l € %FL OD 18, THHZAYIXIHREZRIGIR, FikF 2.4,
2.8 By 3t FIPV 5 K 69 20 i B T 89 %5 "0

(1) 28 2.4 h (1-3) J7iFEAT 259400 s 15 1k 4% 1) 40 F AR 2 i) %

(2) J&YL 24 h JFEEOES 29 _1iF, F PBS ¥k 2 Wk, 32, &M 20 uL/FLINA
JREFHEAT AL, TN 37°CHEE 1 min;

(3) EABUE R AN AL B 5 N WSCER A0 i 15 Il g ki, JF IR
EIEAT, FAvcEr, WM, 1000 g B0 5 min, 2 B

(4) I 1 mL T4 §) PBS B2 MRITHE, HEATAMTE, W 4x10° AS20 B 2%
(1) EP &+, 1000 g B0 5 min, 7% Li5;

19



(5) i Annexin V-FITC/PI 4 A & T4 G55 Sk AT S T2 AN 195 pL
Binding Buffer, 2 #HE40M; M 5 pL Annexin V-FITC, %%78%J; I 10 uL PI
Stain, FEIRE];

(6) =it NEEIFE 15 min;

(7) BB : 1000 g B0 Smin, 32 B3, M 80 uL Binding Buffer
BAMYTE, WA R ERMEENE, FHH Imagel XFF-3575 i AT 40 #r
2.9 AL IEE Gt 5T

Fir i H¥&2°% H GraphPad Prism 10 (GraphPad Software, Inc.California, USA) 44
AT, G5RILL “mean + SEM” For, MBI ZETTZ M (One-way ANOVA)
FEAR S H 2 TR 22 e, ANEVNS PR “%” RoRZEREE (P <0.05).

3%

3.1 FIPV & /1 M 2 48 %

JREEEE ST E 45 Rk 2-1 Fion. B ARX1HHE 15, FIPV 7£ CRFK 40 /)
TCID50= 1 0'5‘34 o
%% 2-1 FIPV TCID50 MELZ R

Table 2-1 The results of FIPV TCIDsq

MRS
TR FHPEALEL  BITEALEK AR (%)
B 12 BH 14

10! 6 0 29 0 100
102 6 0 23 0 100
10 6 0 17 0 100
10+ 6 0 11 0 100
10° 4 2 5 2 66.67
10°° 1 5 1 7 16.67
107 0 6 0 13 0
10 0 6 0 13 0
10 0 6 0 13 0

32 Aty man iR R
FEAE & 250t 4= 4= CPE FIMS LA CCK-8 VA& 8 %k, 3FFIF CR 45
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AR, BE S A% CRFK 40 [) MNTC Fil CCso, 453 W3R 2-2 fizk. M CPE 1Al
CCK-8 LM IR 25 K E, JUR AR 25 FIFEYE 253 L T R =R OC R, BEE
4RI N, AR CPE FEME G n: 40T aa R REFBE S

<22 WS ER

Table 2-2 Cytotoxicity test results

75 &) MNTC (ug/mL) CCso (pg/mL)
1 A 31.36 114.5
2 S 699.8 1110
3 R 5 969.6 2709
4 ILE A 53.43 58.78
5 R 1412 3324
6 HiRER 83.77 208.8
7 P 1605 2170
8 P2 A 290.9 806.6
9 —EFT S 1 246.4 426.4
10 GS-441524 36.20 70.31

3.3 $h4h i) FIPV B 4 094X 3b 25

Y RE I 2P A B L NG iR R AT R R, 45 R 2-1A B, FEMEZGY)
GS-441524 % FIPV [ 2 8 2 & T HARR N 29 (P<0.05). 75 9 Myl &4,
ZEFZE . FESEE TA. BRE S SRR ) E RN FIPV BGL /& H /N T
20%, SRIRMR. HEER. WIHERR M RIE 20% ~ 50%IE N, (NFEZF X FIPV Il
HHR N 79.5% (>50%), H AR EZE 5T st 5% (P<0.05). 25, #
WS TRAEERRE, HEATHIH] FIPV 419058, 18I GraphPad Prism 10 715 ECso, 4553
WA 2-1B fliz~, 351 ECso N 20.8 pg/mL. #8A20iHE ST, #5171 ST A 5.5>3,
FFATmESIE. BTSSP FIPV BRI MR T, SXTHRAAIL, 7t
P T B S AN (YA R AR 38 2, T v S AL 3SR 4 IR D
B, FEASKEH S (K 2-1C-E, ORI AR . W S H T
Ja A .
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& 2-1 Z59940%) FIPV B RaER
A. AYHIHIER,; B. HEEXT FIPV BURE -k ; C. ffEstiaZE (100x); D. BEEHAIEE

(100x); E. fREXTEEZE (100x),

Fig. 2-1 Drugs inhibit FIPV infection results
A. Drug inhibition rate; B. The concentration-inhibition curve of baicalin on FIPV; C. Cell control group
(100x); D. Baicalin treatment group (100x); E. Virus control group (100x).
JE: BUELL mean + SEM TR, n=3. FEI/NEFF (a-e) RRABERFEE, P<0.05.
Note: The data are represented as the mean £ SEM, n = 3. Different lowercase letters (a—¢) indicate

significant differences between groups, P < 0.05.
3.4 Bt #vh FIPV E %09 4E

523 4 52 BELT P 1 0052 235 3 1 P 2-2 0%, B FIPY SR e 1
B FIPV ISR, S0 H M AHIEE 8 h 73 1) FIPV B ELAT 50% L E i
HI15, 7ERRYE 10 h EHIHIE BB EE (P<0.05). X5 M, FAAER LR
18 h A 50%BL 04 FER.
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1204

Inhibition rates (%)

Fig. 2-2 Eftect of Baicalin on FIPV replication

Time (h)

2-2 BEFE N FIPV E5I8I500

7E: BELL mean £ SEM F7R, n=3. FER/NEFF (a-d) RRABEREE, P<0.05

Note: The data are represented as the mean £ SEM, n = 3. Different lowercase letters (a—d) indicate

significant differences between groups, P < 0.05.

3.5 4%t FIPV B M 69 4

LN FIPV WP sem g5 5 LI 2-3. a5, SSH % FIPV B YL ) 2

Bt 5 0 A TR A TR T v, (B A 50%. ikl 43,

XF CRFK 4 g H W P R AN

60
50
40
30
20

10

Inhibition rates (%)

0-

2-3 BmEEI FIPV IR HI 220

Fig. 2-3 Effect of Baicalin on FIPV adsorption

0.25 0.5

........................................ SRRSO e
ab o
a
1 I 1
1 2 4 6
Time (h)

S HH I FIPV

7E: BELL mean £ SEM F7R, n=3. FERI/NEFF (a-b) RRABEREE, P<0.05

Note: The data are represented as the mean £ SEM, n = 3. Different lowercase letters (a—b) indicate

significant differences between groups, P < 0.05.
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3.6 Zh4nxt FIPV AR FERLE R

259)%F FIPV B3 KIEIEA S R ILE 2-4. HET 41, BEESHS FIPV L% )5,
AT FIPV A3NH] R 2 BE A LR F= AR )38 g A s, HLAH R = T 50%. 7E3t
K: 7% 150 min B, $EEXT FIPV B FIHIHI ZFE T 100%. 458K, EHEHX FIPV
HHEBEKIEEH, H 2D R

120 4
a

—_ S ST v
g1 i

w

2

<

i &

=

(=]

E

=2

=

=

[Se=i

T T
30 60 90 120 150

Time (min)
2-4 EEHEX FIPV MEEKEER
Fig. 2-4 Direct inactivation effect of Baicalin on FIPV
7E: BBV mean + SEM R7R, n=3. FE/NEFH (a-d) RRHABEREE, P<0.05
Note: The data are represented as the mean £ SEM, n = 3. Different lowercase letters (a—d) indicate

significant differences between groups, P < 0.05.
3.7 Hdh st mie B TR ey 45 R

il £ B A E P FIPV 44 CRFK 405, B4y 24 h J5{#H Annexin V-FITC X}
UM AT R TR . S5 R 2-5 FoR, SXTIRAIAREL, 98t IR nl G I B 5 £ 4t
D¢, T B 25 A HH ZH R W0 1) 10 2 €6 5 S B SR/ T B HEZH (18T 2-5A0 « {87 Tmage)
BAE XA A AR S R AT U5, 45 R 2-5B iR, RS ACERZH R 40 i B
RETAR DG TR B B Z R T AT IR (P < 0.05), FEIEZF 4% FIPV 755 140 i
AT,
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A None Green channel B

57
204 T 10

154

2
I

0 I-T-l T
C F T

Fluorescence intensity per unit area

2-5 BEHXT FIPV i SRR T B/
A RHRERIBREMBER (100x); B. RABELER
Fig. 2-5 Effect of Baicalin on apoptosis induced by FIPV
A. Fluorescence microscope observation results ( 100 x ) ; B. Fluorescence intensity results.
A CHRNMAMXTIRYE, FRAHRENRE, TRAIRSHLEA. BB mean = SEM 7R, n=
3, 7 RNABEREZE, P<0.05,
Note : C represents the cell control group, F represents the virus control group, and T represents the
Baicalin treatment group. The data are represented as the mean + SEM, n = 3. “*” indicate significant

differences between groups, P < 0.05.
4 il

ETFERIG T, 4T 7 DMSO X CRFK 20 i) 5 PE ik %%, DMSO 7£ CRFK 4 i
R R AR N 0.83% (72 h i E A, L DMSO A M &Pia i i K e 4k
JEFFE f5 DMSO [ & IR TZIKE, #rTHERR DMSO XHAL &5 BT, AR
W SE 25003 B Sk e R 4l VR R b, A R 23 R0 245 0 [R] R I N 4 B b AL R 8  (0 D7
FHAER FEN R4 B 80% CPE W45 R . %7k S IR Li ZUSIER I KR &)
ST SARS TeEIR I B HI I R B FH (0 073, FIRZ 51, Li S0 B0 T A 58 BE1EE
AT 20 R R G A 2 . AR, RIFEITEN 9 FORAMEA AT AL,
I JE AR B 558 (AN 20 79.5%, HARZGWIIANHI ZR KT 50%, %8 MIR > 50%!
SI> 3 Hy e bR AE20127), e PR 2 134T ) el .
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% (Baicalin) & —FRIRIEY), W 7R B, 38% 1 Al i@t Caspase-3/GSDME
TR PR A0E] R HINT 3000075 5 (0 ity R 240 P T 3 1 0 o 9 o B S e P R 11281,
WA PIBK/AKT/FoxO1 374230 toll-like B2 4K 4 fIFEIE, 2 BI04 2 5 I 1E T
U290, FEHUREE I, 251 Al DUIE I PR e 0 S IR A Vs A 00 o) B ) At 55 i 247 Y 232 3t Jk
P BELPOL, BEESHF RSN /N AR Y A IRBOR B HINT/H3N2 [y, HPUH] ] GEs K4
SRS T A U3 R R R I PURCE IR T T, BESE ETV BG4 A e B
T NaHBV ] HepG2 4HffiHh R ILH B 2972, @I Hid HBV EHIFrFE1 HNFlo A1
HNF4a %8 5 MIZTA K P HBV-RNA K8 5%, MI4MH] HBV RNA. 75 8 AR
HBV-DNA & 132, XTI 250088, 75 CVB3 M R/N RO B A, 2253 A)
DL I AKT A1 P38 iS4k R R M) CVB3 ZHIMAEY)FThRE. ST L3
] CVB3 JE& Y155 3 1) HeLa 40 - W AR TR BRI INAR T & & % T PP I & i
B (RSV) BRYL/N RS, B30T LA B RSV B GL GG T itk 40 f iz i #l
R RN KRk, @k RIS R A PUR A E RIS RSVISL, BEFR, S5 EHXE
PR B3 AT R AR S JF S e 0 ) DR 5 5 D 1 5% i T e 5 1Y) 52 o) 1341,
W A] DLEE A 15 LRI R OXPHOS LA 75 1 JE e 551,

EWF IR FIPV BRI, 2% 7 Alvarez S FE R i ik, Hoefd
R EE T AT IR Y, Z G R BN HATIRG , e BRI 80%
CPE Wit B4R . AR, FIHZINENSHEHLE FIPV &Y 8 h AR
HICR, HIHI 2RI S T 50%, (HFEAE BGL A 3G, HADHI 2R ER 50% LR, 1
TR0 FIPV G R0 A FH T BE a5 B e w1, 4k 2 A SEILT . Chen
SEI3OL7E B XS MY B AR 289958 1 2 (Duck hepatitis A virus type 1, DHAV-1) Jg&#L
(R FEH, RILAE DHAV-1 EANIE 2 h J5, EEZm s A mimm e, %438
EAGRIG S5 FARRL, AHHAE LS A B, A Rt — 2o

FEWT B S E AT FIPV WP sz b, RAZe#AT YIS, R aE gL 77 i,
FEEMA TR G AT THEE N 4CIENE . Delputte ZEB3HFFLUER, 4 CRIRIFE T
DACK AR 240 R FEE P sdads P, A B8 A o] AR TR B, AN o] LAk N4HAE. Xiang S5 381 H]
ik, R 1246TGG fEXTAIIEIFE 12h J5, HXTHAEZEHE 1 7 (Herpes simplex
virus type 1, HSV-1) HIWRFAIHIHI 2 BT 2 50%LL |, % qPCR iEfS Hm 8 3L R 1
5 UL 245900 20 0 3 (PO (A1 PRI (S RRAAR LG o B RIERA , 1% 7720 DA
25 %6 5 B R PR (R i o FEARREG @ I 7 VRIS AN [F] 25900 B I R B S
FIPV G| 25K T 50%, BB ) FIPV MR 8CR A, 325X FIPV
(R FH A 56 4 2 T8 410 1) 5 O P S B
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TEREFL B H 0 FIPV BERKEER PR, Bl el R EsRams, <
JE R R P B IR T, RS B RS E FIPV (4622578 50% LA F, ]
E ] 2 A, ARG AR 2L E 150 min J&, HHIZET 100%, UEY
B E T FIPV BA B KIEER . PV %077, S H iR 80, & S hn
Z TIA T RN 0T % B FE 5 W 25 5 4 9 B (porcine reproductive and respiratory syndrome
virus, PRRSV) K435 5 1 90%, (B /E H %A LI AARHE . Dong 51407
AR, AR RIRAY) BRP-2 fil BRP-4 X B4ifiZ e 2 1 (Herpes simplex
virus type 2, HSV-2) [ RIIAHE . Gk RER T RE SHERMEE K.

WEFLFRE, FIPV W35 S40MR T-0 . 7E 25 H 5200 FIPV i -3 (1 4 M Tk
W, EXTREAAELE, HATBEAE] FIPV FR4RMEE T R T 2 B A
AR IETE . DNA $05 B0 T B3 2 e S5 SR L0 i I T, AUAAs i B R4, s N
TR N V)G, 440 N PR RSOE TS B0 AR PP 1 A0 T i AR 04 R R 40 =
ANOTEE, TR RIS R Es A S IE M A, R R4S Caspase #EIGE; AT
H IR I 9 RN, Caspase FTSGE I PN 5 €t E D)1 R TR 1R 30/ DNA I
PR T2 /MR TE 1S e A Wk 2 e Mk 042) - il b, 50 P o 5 A B AT ol 40 i 0 1 B
WD, ZEERS Yo SFUSITE X H I R S RS HOe2 4 MR T (MBI 72 R 3145 (1) 45
R—F. Zhang SFUSIHF TR, A HATEEOE PIBK-AKT W T X E H Bax.
Bcl-2. Caspase-3 M1 NF-kB [{)7eik, 2406040 R T /e o Sl e =1 m] g 4%
PI3K-AKT J&@ ¥ 4 T, BEifi 0] FIPV (¥ . AR5 i@ i Annexin V-FITC/PI
ERT A T AT R, S R A AR T, (HAREE R A T, v e SRS
IRV A O, UG SRR AL [RE A At .

2k bk, EAE B A ] FIPV BAHER, PI7E FIPV B4 8 h A 520 25
M), WA EEKERE, JEHX FIPV S MMM TR B & MHI8OR. 2458
NGB FIPV 25 B R IR LR, (HE35E 0 FIPV BYLMLS A, LA 5
B
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5 /N

AR ARG 38 T T 5 R SR A B P R AR A1 0 0 24 R FE O B AR I LB AT
WoE, fFHUL R4k
(1) FEEFHHAMEH FIPV BEER, H1EAN 79.5%:;
(2) 1E FIPV A 8 h P, BT FIPV Y B R AT 46 3R ;
(3) BEH A H 4 KIE FIPV AR50 8808
(4) BEEHF A6 FIPV EYAE S ME T
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FZEF ETRNEHIEZMNS FIHETNESE
1 FIPV B91ERB##

HiI

it

W 2% 253 % (Network Pharmacology, NP) &3 T RS EY#EE, BTN 4800
YRR DASCHE RO e 24 W) B0 R s s e 1) SR R A S I AR D), e AT
(1) 22 4t 210 27 B804 i R 3805 Dy - DXL/ s AH EL AR R D461, 244 - B8 b/ 245 W AH ELAE
(471481 353 - 22 4) ) 245 VA9V R A e i B AR SO S A W 28, b AT 250 BT 23 A F
R 2RI, X4 (Molecular ducking) A& — A iHEHL 0T, E454
TR P53 15 #E OM BAE I — MR B U007, FLm] 5 W 28 25 B 22 U7k 85 &
F T8 250 TF A HE i S5 LA PR I SRR T 1520, 5] dar e aek o) 2% 24 B 2 R 701 0P R
WFFEN D3R i 0 H 57 S 0006 97 B B el 0008 75 il 2 AUHH 0405 T AERE 2, JFAIH gPCR
WEBH T 73 #r &45 SR B PR 01530,

5 (Baicalin) s& N2> (Scutellaria baicalensis) HIFRERHE I HH2RL &9,
BRI B A PR, Hrafbts, JUREsIMPTHA T USIEER . B st R o
ZRAFSE, B R LLH] FIPV Y CREK 400, (BHAEFNLEI A . &SRR T
WX 25 24 B 22 F o 7 X B R , 18 3T PubChem %54 %2 F11 GeneCards 4 22 X1 35 %51 5t FIPV
RGBT AE A PR S HEAT 0 %, A STRING #diE 2 Al Cytoscape #14 #4) 2 411y 25 9 AH
HAEA (Protein-protein interaction, PPI) %%, 4 F Metascape £k 22 X 78 78 #E i i3t
17 GO M KEGG & 470 M - M Cytoscape B AT HEAT JUMIR 73 #T, SRAF SR FI AL 55
Z J5H A UCSF Chimera #AF#EAT 73 T M, ik th RS G0 AL JRER I 358
Pt FIPV &G 1 AL .
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R )

LB AT

1.1 #38 &

ARG Bt FH e 22 ok A Ko 58 35 H B W3R 3-1.
*x3-1 BIEERER

Table 3-1 Database information

Fr5 B R Hey SR H

1 PubChem https://pubchem.ncbi.nlm.nih.gov/ 2023.05.11
2 PharmMapper  http://www.lilab-ecust.cn/pharmmapper/ 2023.10.26
3 GeneCards https://www.genecards.org/ 2023.10.11
4 Uniprot https://www.uniprot.org/ 2023.10

5 STRING https://cn.string-db.org/ 2023.07.26
6 Metascape https://metascape.org/ 2023.06.23

1.2 AT 3

A8 P P A R AT R A 5 R B 7 Bk AR 32
R 32 DITREER

Table 3-2 Analysis software information

Fr5 A EE LS A
1 Cytoscape https://cytoscape.org 3.9.1
2 CytoNCA https://apps.cytoscape.org/apps/cytonca 2.1.6
3 cytoHubba https://apps.cytoscape.org/apps/cytohubba 0.1
4 Autodock Vina https://vina.scripps.edu/ 1.1.2
5 UCSF Chimera http://www.cgl.ucsf.edu/chimera/ 1.16

1328F4
ARG T 2522 B 615 B UL 3-3.
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*3-3 BLRLETAER

Table 3-3 Online drawing platform information

FF 5 At B 5 Mk
1 WA S https://cytoscape.org
2 HIPLOT R ¥ES https://hiplot.com.cn/

2 AR KI5 75 &

2.1 Bidhye w09k

(1) % 3% PubChem SVt i, #iy N OCHETA “Baicalin” BEATRI R, X4 AT AH K
YEHER, PR AR OCEE ), T EAZAIN 3D 45k Csdf 4 00f);

(2) &3 PharmMapperS7 1188 2, fisfy “SubmitJob”, FALEEZH 1) 3D 454
A, HHATSHORE : RN G A R (Maximum Generated Conformations) 293007,
AETIEFE L B (Select Targets Set) 4 “Human Protein Targets Only (v2010, 2241)”, it}
VLHC S8 2540 (Number of Reserved Matched Targets) A “300”, HAABANKE, L83
o3 M 5 3545 3 % /R FHEE R
2.2 Hmie Bag ik

& GeneCards! 010154 2, %1 N J<HiE1n] “Feline Infectious Peritonitis” iH4T45 22,
A5 FIPV E0 AE FHHE &S

2.3 B EAE R om0y 06 ik

C1) 9 AR $RA5 1 35 253 4 FH B ASURD FIPV B0 7 F #8 p5_F AL & Uniprot! 21445 22
] ID mapping 2 51 %4, KL S A FR “UniprotKB AC/ID” #4759 “Gene Name”;

(2) B8t —dn 4 Ja 0 SR F B SR FIPV BURAE R BE SO 4E, RPN St
FIPV AL AEAE L AT, FFAI ] HIPLOT (1311 & 2 55 LA

24FaAEAER (PP Wik

(1) %[ STRINGUOSIH 3 E, #£ “Multiple proteins” W _EAE#Z%-F 31 FIPV BYL()
AR A AL, MR “Homo sapiens”, % B A AIKE KA B 9F4> (minimum required
interaction score) A “0.400”, HAREINKE, KT PPI WL S5 R

(2) #7555 B Cytoscapel "84, FI|FH CytoNCANSH{4X 1 /i3 BbAT 70
M, THEH degree {H, K5 4% degree [ K/NHATHIEIETS, %l PPI %% &,
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2.5 KAEAE R ¥ 209 05 1t

(D) ¥ 2.4 ISR AEE SN Cytoscape B4, FIFH cytoHubbal ool £ H ]
Betweenness. Closeness. Degree. EPC. MCC. MNC. Radiality. BottleNeck £ Stress 9
R ITERAT IR 00, IRAFHZIE 9 FbAS[A) 75 i HE 42 HOTERAE A T BE RO 5

(2) HEEEF AT A 5 (08 U RUF S HIPLOT (E4EEE &, 474
i3 M 2] Upset B, ZRAGRBEFE A
2.6 GO 7 e f= KEGG B3 'g & 547

(1) &3 Metascapel T8 72, AL HT FIPV B fEAE B &, 1EHE
€ SO HT, WFR A “Homo sapiens”, % & 73 #2481 “Min Overlap” 24 3. “P Value Cutoff”
4 0.01.“Min Enrichment "4 1.5, Z J& 73 7] /2] 1“ GO Molecular Functions ”.“ GO Biological
Processes”. “GO Cellular Components” I “KEGG Pathway” 4T & 273475

(2) KA LDUFhE SR s R4z I8 P AEMNEIRHE, Z a0 0l =% GO hfE
BESIERIE 10 D B RMEGERF 46 E £ EEE, ¥ KEGG #igE
LM & BTRT 20 A _EAR B E R B & il B AR R AR
2.7 T 34

2.7.1 XL R ERLEHIIRE
% 3% Uniprot B, 70wl N RBEFE R EE H A MRHATAR R, miff “Structure”, fE
kR R H S hiEHE “METHOD” ¥ “X-ray” #EATHfii%, &80 #% (Resolution) {H
/NS T BT ORAT
2.7.2 Sy FEERIMAL
(1) K H S5 N\ UCSF Chimera #ff, fEGFEE I H ZBREN D THEEE T
ETRICK;
(2) TR L g R a8 34T S5 i T4k, s Fl a8 T isT, RS
WA RFFERIA
273 FFRES S
2.7.3.1 ¥ Xk
W55 gL E B SR 5 ® N UCSF Chimera #1F, 78 T HA= ik
“Surface/Binding Analysis” H1[1] “AutoDock Vina”, #17LA NSk HE -
(1) Receptor W48 fiEEH 4>+, Ligand i&#: 25470 1
(2) WEMNEAR RN NERD T KA
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(3) ‘a)i% “Ignore waters” F “Ignore chains of non-standard residues” i
(4) K 4h e XA E (Number of binding modes) ¥ B A 10, 55 RPE#H &R
(Exhaustiveness of search) & #E 4 8, I AREEZ (Maximum energy difference) %E N
3 kcal/mol;
(5) ‘a)iEAH Autodock Vina fdifF#E4T 701X 2
2.7.3.2 45 R Hh
TE BRIy T XA B A R, I BRAS S B BRI S S R T S, 1k
£ T HF A1) “Surface/Binding Analysis”, miidi “FindHBond” ¥sINESE, HirmEEsEK
i

3&ER

3.1 H A AF R Fe R0 0 45 R

Bt PharmMapper 3045 3Rk A5 285 DN E HAEH LA, 181t GeneCards 45 2 3145
304 A FIPV B0 1 HHE f o R EaR il e 31 i #E 5@ Uniprot 85 FEUR FEFAT 42— 44
Ja, EAER] HIPLOT & & AT 5 B E et (B 3-1), T8RS 17 MHREE A,
LRI 3-4, 1% 17 MERRIAEEH DU FIPV FIEEIE B

FIPV Baicalin

[ 3-1 A R - R F R E

Fig. 3-1 Venn of Drug Target-Disease Target
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% 3-4 EEHEHFIPV BEE/ERE S

Table 3-4 Potential targets of Baicalin against FIPV

S/N Uniprot ID Gene name Protein name
1 P31749 AKTI1 RAC-alpha serine/threonine-protein kinase
2 P08758 ANXAS Annexin A5
3 P13501 CCL5 C-C motif chemokine 5
4 P23946 CMA1 Chymase
5 P35221 CTNNALI Catenin alpha-1
6 P43235 CTSK Cathepsin K
7 P27487 DPP4 Dipeptidyl peptidase 4
8 P00533 EGFR Epidermal growth factor receptor
9 P03372 ESR1 Estrogen receptor
10 P60568 IL2 Interleukin-2
11 P02788 LTF Lactotransferrin
12 P14555 PLA2G2A Phospholipase A2, membrane associated
13 P62937 PPIA Peptidyl-prolyl cis-trans isomerase A
14 P18031 PTPNI1 Tyrosine-protein phosphatase non-receptor type 1
15 P02753 RBP4 Retinol-binding protein 4
16 P12724 RNASE3 Eosinophil cationic protein
17 P16109 SELP P-selectin

3.2 # A ¥e b PPl R %43

W 17 DMEAERE R EAE 3] STRING #dli e, 3R45 — 15 j 80N 17, 148308 43, ~F1
TR 5.06, FXRTHER K RECN 0.656, THILECH 16, PPL & 4L P fH/N T 3.63e-
08 [ PPI M %%, H47 mifs B Cytoscape B fF, K17 i tat% i degree [HHET, &
BRI A PPT ML (ILE 3-2), B4 RBP4 5H A ARG R,
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& 3-2 BELLSEBBEEERMLS

Fig. 3-2 Potential targets PPI network
3.3 KRAEME R B2 & h e 22 R

¥ 9 Fhor i T iEHRAAHT 5 R AVC S S, N HIPLOT 1R &, #EAT Upset £:1il,
FAIRAFOCHRERE 2, Upset 25 8 WK 3-3. BT 51, SEEHEEREFP 8T 75T 5 44 1058
2, X SRR G AT, 259 AKT1 #1 ESR1.

jI

Betweenness
Closeness
Degree
EPC
MCC
MNC
Radiality
Stress
BottleNeck 0 ([ J

3-3 Upset £5R[F

Intersections

=

w4

3
Numbers

Fig. 3-3 Upset result
3.4GO Fatg R oTER
I 1 17 AN ST FIPV GR35 70 AE 38 55 A% 32 Metascape 2038 & 3H 47
GO IR & BT, L3158 230 M IhRe E A R . Kb, A¥ikFE (Biological Processes)
H 1824y, EEEEMN B AMERE MR LT X35 04M BAE AL FE
RIS o TS 1 B R R Y B R RR AL IR AR . BEIR A I T R RN L RS
PR IE R RS ERE ;. HEZH > (Cellular Components) H 18 4, FE EEMFEH
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DL 4EME-R SR B, AT, R)E . BREHERIX F4HRH s 1 DR

(Molecular Functions) A 30 4, FEE LRI HATIELE. WMEFBOEAETE. B2 P
ghih . TR N KBTS YE BRSO R M A OGS SR A T DIRE . =M GO
DR s 204 PAEHF T 10 B945 R WA 3-4.

L[GO:0045860]positive regulation of protein kinase activity
L[GO:0044403 |biological process involved in symbiotic interaction 8
L[GO:0010817|regulation of hormone levels w
+[GO:0033674]positive regulation of kinase activity g
L[GO:0001934 |positive regulation of protein phosphorylation =
PLASER L[GO:0042327|positive regulation of phosphorylation £
CTNNAI L[GO:0051347|positive regulation of transferase activity 5-?
/ L[GO: regulation of leukocyte cell—cell adhesion g
/ [GO:1903037regulation of leukocy l1—cell adhesi 8
PTPNI 4,74 f L[GO:0045937 |positive regulation of phosphate metabolic process | &

ANXAS W ) / L[GO:0010562]positive regulation of phosphorus metabolic process —logio(pvalue)
PPIA v ,"”/' L[GO:0005925|focal adhesion :
ESR1 = . L[GO:0030055 |cell-substrate junction Q 6
SELP ,%',” [GO:0031983 |vesicle lumen S’ 5

RNASE3 ; jﬁ,/f",‘ L[GO:0031252]cell leading edge % 4
- l oW L|GO:0030027 Jlamellipodium g
,‘/'!'(" L[GO:0045121 membrane raft 2
CMAI | P l‘s,.v. L[GO:0098857 |membrane microdomain .E count
LI . L[GO:0098552]side of membrane gl ¢°
AKTI I (o t[GO:0034774]secretory granule lumen 2 o 4
12 I g _ L[GO:0060205 |cytoplasmic vesicle lumen : ?
- e PN 6
crsk i TS, ©}[GO:0030235nitric—oxide synthase regulator activity @
1 g t[GO:0019207|kinase regulator activity 8
CCLS } iy [GO:0019209]kinase activator activity z
‘ P L[GO:0001530]lipopolysaccharide binding 2
L[GO:0004252serine—type endopeptidase activity g
LTF L[GO:0008236]serine—type peptidase activity g
[GO:0017171]serine hydrolase activity -gn
L[GO:0019887|protein kinase regulator activity %.
EGFR t[GO:0008047 |enzyme activator activity 2
L[GO:0030295 |protein kinase activator activity

0 200 400 600 800
Enrichment

3-4GO Rt EEERREA-5EE

Fig. 3-4 Sankey-Bubble diagram of GO functional enrichment results
3.5KEGG il # g L A4 R

WEIIE 1R 17 NSRS L FIPV IR GL (038 72 /E FH 3 A _EA% % Metascape 2098 PEdEAT
KEGG g &5, 3G 19 MEREELR, FTEESEARIEENK. Toll FF3ZAk
fE7m. MEMEE @M. JAK-STAT {5 5@ M. Ras {5 5@ MM PI3K-AKT 15 5@
PEEFIEEE . KEGG s i 45 R LK 3-5.
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Hh | &N

o} hsa05213]Endometrial cancer
+[hsa05200]Pathways in cancer
CTSK . Hhsa04520]Adherens junction
CTNNAT 1 ;- ° L|hsa01522]Endocrine resistance “logio(pvalue)
ESRI I s ° [ hsa05142]Chagas disease 50
B ' ° [ hsa04620]Toll-like receptor signaling pathway 15
P:’;TL : o 1 ° +[hsa04915]Estrogen signaling pathway 10
PLA2G2A = g ° L[ hsa05224 |Breast cancer 151 is
ccLs I - ° L{hsa05226]Gastric cancer 2
L2 l 4 . Hhsa04630]JJAK-STAT signaling pathway ¥
- 4 e +[hsa05205]Proteoglycans in cancer ;:I- count
4 e +[hsa05207]Chemical carcinogenesis — receptor activation £ ° 30
EGFR 41 e +H[hsa05417]Lipid and atherosclerosis ® s
41 e H[hsa05208|Chemical carcinogenesis — reactive oxygen species
L N @ 0
p{ e H[hsa05163 |Human cytomegalovirus infection )
4 e k[ hsa05171]Coronavirus disease — COVID-19 @ s
AKTI pq e t[hsa04014|Ras signaling pathway @ s
b4 o H[hsa05131]Shigellosis
be Hhsa04151]PI3K—Akt signaling pathway
25 50 75
Enrichment

3-5 KEGG B ESRARZE-SIOE
Fig. 3-5 Sankey-Bubble diagram of KEGG pathway enrichment results

3.6 > FTAfELER

2 PhoCEREE R L 5 A TN RS A B R A E S R WA 3-6, TR
R ELE 3-7. HE 3-6 TN, HEEHE AKTI 5 R AR HESE & B h s Rk, A-
7.9 kcal/mol, RS ERE (245, WERBEEMNEAY; ¥HEH 15 ESRI #4
T WSS H HREN-7.7 keal/mol, TEREIEBEECH 1 5%, HE 3-7 1A, EEHS
AKTI1 %M (PDBID: 1UNR) H] GLY-10 (H& ) 1 TRP-11 (R 4 HITE Rt
K 2.393 A F11.929 A )& %#; 5 ESR1 &£ (PDBID: 7BAA) H#] GLU-20 (A%
B2 TERsE R 2.117 A ERE. HXTHEEE AT A, SR R e 22 AKTL &
M.

3 I
2- z
1 s 2
g B
g 07 g =
G -1 =+~ = o
>~ 15 - - T &
-7/, - o g
l X
2 9
z
-8.0 . T s
AKT1 ESR1 £

Proteins

3-6 PTG S BHEMESRUES

Fig. 3-6 The binding free energy and hydrogen bond number of molecular docking
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Hh | &N

Baicalin

3-7 B F LR TEE
Al #1 Bl 33 AREHS AKTI 7 ESRI SHREFE; A2 ¥ B2 25 AFEESHS AKTI # ESRI Xt
ZEEMERE.
Fig. 3-7 Schematic diagram of molecular docking results
Al and B1 are the overall diagram of the docking of Baicalin with AKT1 and ESR1, respectively. A2 and

B2 are the local action maps of Baicalin with AKT1 and ESR1, respectively.
4 7l

TER 2 Mg, L Je IR % (Feline infectious peritonitis, FIP) 1 A1) &
BAEYL 2 —, BN T & B FE N FREN AR, H AT R _EXT FIP 6k =4
RPEST FB o 18 BT B B R R BV AR STk, e Dhiide 3T FIPV G
RIWE B EH, HHPURGE RV AT, BIMRA R R ES H P FIPV &
B FAURIDCNE S, MEEN2E . fE G T A HE P R A T SAER .

H AT I8 I X 28 24 P 2750 245 W AE FH BE R R AT 00 A R I (B 98 4% . Duan 516818
I p 25 2 B2 R E S M P S (TCMSP) Fil GEO ZR8540 e A5 1 A5 B s 347 0
i, R1G T S ALIRTT I R TS EAE FHEE A, FFE5 G 1R SMALS Westen blot 301iEFF HY 55 Hf
FUATIE A RAGE IERIASKI /D NF-«B HvEAL, 1R 2T JOEFI1ER . Wang 2501
T I ] 24 24 P 2 N A RS B R, o T OBE T RT RE e K2 U IR T N0 L E R

(Cerebral small vessel disease, CSVD) WA AW 5r, H ol P53 fil Caspase
3 RIS TR GE CSDV K& M T R 2k .

A5 F PubChem %45 A1 GeneCards 4 720 38 55 H 41 FIPV JBUL ) 3& 7EAE H
BT IR, SRR 17 AMBAEMERIBE A FEIR IR SR B SN, ik s i —
ERTEEmZ, AT PPI M4 cytoHubba J64F R 9 Flit-B 7 v 04T B & 43 #rl1e%],
PLIK BIAS  7 128 35 51 T FIPV RGO E R AR i H . @k o0, 43R5 2 4
KEEEAEE A, 208 AKT1 A ESR1. 2 Ja X B E FE Ut AT 70 7 X040t o0+
XA RN, AT ESRI B, AKT1 #EA 5B T4 A 2 k858, H4s
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H B BEN-7.9 keal/mol, B A HUFHIEAM J1, UEH AKT1 NESH L FIPV B 1) CH(E
FH#E 55

AKT1 N2 AR/ AR E AW AKT B— MR, EEK/NA 60 kDa, H PKBa
Gtid, 1EZ ML ZRIEN, KEGG B EE£ T8 RER, AKT1 EEELZME
S, Hd, DLAKT NS A PIBK-AKT {55388, wl{eshi@s FirE A
AR AR S S AERK . . TR RS L AR RE0 70172, PI3K

(BRI VS & AKT 19 RUesE A, B UUEE R UURE ) EZL N, T (et AKT

R0E, HOBOE I AKT nBERR A0S s L MR B, Bl 5T T K K Caspase-
9. Bel-2 il Bax %58 AU, 5 % VEiE K AH G NF-«BUFI S IR LAY H Wi & B i
HEEFK mTOR 15 SIBEKAEIS), BEFR M, PI3K-AKT {5 5@ B £ 193 25k e
R B EEAEH, AMERVOB K, B0 26 (POL-P) Al iE 4% PI3K-
AKT/mTOR 15 5188, 8 FEMH] p-AKT (22K M0 2R B Y. Lu %5
(77hSF 52 22 W, 78 FR 2R A0 IR0 7 IR e 1], PISK-AKT JB#k@ ik ASK1 fiifff% INK i,
M INK #3610 Bax /S HI4HBBF T . Tang ZEUTSIERE 5T B4l 8 (HSV-1)
IR BN, BB AT 4] PISK-AKT {5 538 g3k i 4004195 25 1 &2 1

AR, TR, T I8 A% PISK-AKT I8 B 230 R 07, ik
U2TAI R 85 E H] o Zhang Z8U4IBE 0 R I, 3858 AT @A B0S PIBK/Akt/mTOR 15
SIS R R ER R A (occludin 1 ZO-1) AT A E H (Bax. Bel-2. Caspase-
3. NF-xB) WRiki&®h, M a sa6n s 5 e s pe mmaE v, b maapm .
Zhao ZEUSSIEF 57 3 B 38 % ] 7E 4k PN ZME I 05 PI3K-AKT 15 53 R i) N- i J:-D-
REAZIR (NMDA) 75 AL AR 14 (RGCs) JHT-. FWRAEALRIE, AT
2% 75 R /IS SRAN IS 2H 27y 3 B R

Zx LRI, s A 2 BEAE TN AN 2y 1 A b, T AKT1 NS T FIPV
TR ) S FHHE Ao AKT 1E A PI3K-AKT 15 5B R B R A, HRIEKFRIAE L
A5 M 308 2% T R A ) A SRR R A . 25 H AT B RS PI3K-AKT 38 B8 1 % [ A
9C, SERAEN, ST AT AEE S PIBK-AKT & Sk i 2404 FIPV YL ITEH .

5 /%

X 28 25 T 22 o0 F 04 T R B, AKT1 SN Z 1 HT FIPV BRI 32 B4R F#E &
TSR] GRS PIBK-AKT JE I k1A 20H] FIPV YL I/ER .
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FENE ET 4D-LFQ EAREZE S TEESEN
FIPV BI1ER#5!

HiI

it

4D-FEFRIC E & (4D Label free quantification, 4D LFQ) £ i ZH /2 H BT H AR BT
PR EEEARAY:, SZEARREREAEA AN =AY r s &Ll B, 3hn 7
—YEFERDES T B2 (lon mobility) 17385 MR 4E KB B 1 IAFE & b 5 S p <Al it
ORI FE AR T AN [R], A B TR RINEARBEAT 70 88, NI BRARREA S 2R 5, 3 — DR e
W REEE . AR EL, & RA AR 200> . e R EIR T Rl PR
FMERERI T . AD-LFQ N7 R E H IS, HLARARE B R R B AL ] i PR 2 18200y
K TEBIBE TS, By T R B E &7 vENT I,

TGRS FIPV 864 CRFK 4 HAMGIEA, FErr ] R4 5|
AT . ik P2 2B A o 0 ROR, i tH e % H L FIPV G K
SR FISE AL AKTL, JFEHEDZEES 17 ] Aeifid 4% PI3K-AKT {55 18 4 6 2 40 ik Je 1 4
o N TIRABE T ZEH YU FIPV GBI, A e i8Rk 25 A 2 35 [F/E HY CRFK
ML, H&EAE YU FIPV BAL 4By, R FH S22 8 & PCR Al AS [F] &k 4L i (7]
MR R, SRR R g i, RIS E A, 3T 4D-LFQ H A i
AT MRHELH 22 o A 4 RGBS I FIPV B WL B 34T 0, FEXT s o
B E HHEAT Western blot S 1iF, i€ 35 H it FIPV BGH1E H L.
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R )

LB AT

1.1 mih s FH
A5 %,
1.2 %4

/r/«-—i;:.)

5H (FZH

1.3 & &35

FastPure Viral DNA/RNA Mini Kit Pro. HiScript IV RT SuperMix for qPCR (+gDNA
wiper). Vazyme Taq Pro Universal SYBR qPCR Master Mix. One-Step PAGE Gel Fast
Preparation Kit (12%). BCA Protein Quantification Kit F138 5% 8 ECL 41t 2% & Y As il it 57 &
W B F A RS A R BB I AT IR~ 7] A ER F RGBT & (5D IS L. 20<TBST A1
10 X BLPKFE R 20U B AL B R E R R A 7] I B E 25 Bl A IR A
H s PO BT e R 1% NuPAGE™ LDS FEfZE (4x) F NuPAGE
™M MES SDS HLIKZZ i (20%) 8 H FEER ki /KBHE; Prestained Protein Marker II (10-
200 kDa)ly H e 4 /R AEVIRIF A R A A ; PVDF BEIE Millipore; EGFR Monoclonal
antibody . PI3 Kinase p85 Alpha Monoclonal antibody. AKT Polyclonal antibody. Phospho-
AKT (Serd473) Monoclonal antibody . Caspase 9/p35/p10 Monoclonal antibody . Bcl2
Monoclonal antibody. BAX Polyclonal antibody. GAPDH Monoclonal antibody. HRP-
conjugated Affinipure Goat Anti-Rabbit IgG (H+L)F1 HRP-conjugated Affinipure Goat Anti-
Mouse IgG (H+L)JJ H Proteintech.

FoR B F 28 — 5
1.4 £ Z2MZE

Roche LightCycler 480 SEi %% % 7€ & PCR 1X (Roche, 3£ [H ); & FH HL¥k1X (Bio-Rad,
KED; DYY-6C RIKACHEYE (Abst/s—14d) 5 1 E); NANODROPONE %/ & Hik
BED AL (FRER G /R B, 26D ; Amersham Imager 680 f& /51X (GE, 3€[# ); Biometra
TRIO A PCR X (%=, &) ; K0-260 1HIEMRIR (_Lilg —ERHAE AR A, P ED.,

HARAERF &
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1.5 35 BT 4

(1) TBST Z&phif: 7N IO 1.9 L 4K, & EH 100 mL 20X TBST &K,
BINKF, WP as s

(2) KM MR i 1.9 L B4k, EfAEI 100 mL NuPAGE™ MES SDS
HLUK M (20X, BINHEH, R i ae i dE;

(3) BEREGZEM: FE PN 100 mL 10x LIk EER S 0h i, NN 200 mL J6 7K %
RET, JJDJ\E%J@?S;@ 1L, WEAimipeastist;

(4) HHW: FriE S g WAEFL, BN+, A 100 mL TBST ik, i)

BT Z S O
Nl W RS i

2 AR KI5 75 %

2.1 CRFK %mfa
ML RE TR R E LRSS 7 2.1,
2.2 FIPV &4

FIPV 8tk 558 — & i3k o [E — bk dEbk, # M.
2.3 2hih

ISR VERFSE 3 2.3, MEHRERRNZERERZ %,
2.4 PhAh s AEAE R B 1A] 69 A 2

2.4.1 WEFHin FIPV BRI ZmpiE R A0 &
24.1.1 7#
MR 7 3 W, AWM AR N R R ZRIRE, WERNARER
100TCIDso, HA%Tr G HLILEE 4-1.
R 4-1 pEFE

Table 4-1 Group

Control (C) FIPV (F) Treatment (T)
Baicalin - - +
FIPV - + +
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2.4.1.2 ZHHIRE Y F) ) %

(1) ¥ CRFK 40 52 45 72 508 50, A2 96 FLAR, TN F 5% CO2 | 37°C
B IR R 7R

(2) P2 fEIR R 80% LA I, FEE$EFRAE, H PBSIHEWE 2 IX;

(3) %M 4-1 734 Control ZH 2 hn 100 pL ZERFE:F:WE, FIPV 41 50 100 pL %%
B, Treatment ZH53 MMM ZGPIRR B S S0uL, HHEKE 6 MEHEE, BEIEY, K
AN 5% CO 1 37 CEFRA TP B 97

(4) P RFEREFRFETPERFE 12, 24, 364 48, 60 1 72h, FEMi4A, H PBS iEE 2
R

(5) BEFLINA 20 pL JEBEHE A, 37CHEE 1 min, BEFLIIA 100 pL 40 4E4RFR
AL, SRBWETANN, AN AT, USRI R

(6) 1 E AL 1000 rpm/min B5.0 1 min, FFXKWBAE, CREMTTRE, HTRESE
RNA #2H.

2.4.2 5 RNA HYIREL
%1% Vazyme FastPure Viral DNA/RNA Mini Kit Pro Jp 8% FR $2 A7 & 1 B T 84 E
IR, TN R RNA #2250, PIBUR:

(D AR R 20 B ITIE H N 300 pL PBS 4] i E 2 4

(2) [f] RNase-free & KU 20 pL Proteinase K. 300 pL ZHER . 300 pL
Buffer VL Pro TE¥f, WlETRE] 15-30 sec, FHE BSOS o5 SO BE LIGRIR, =i
B 5 min;

(3) I 200 pL To/K 8%, il 5] 15-30 sec, FH 87 & OB o5 5 BE I VLA

(4N b VR A 4= 58 ¥4 7% 2 FastPure DNA/RNA Columns, 12,000 rpm &L 1 min,
ENTE

(5)17] FastPure DNA/RNA Columns I 700 uL Buffer VW1 ( 2 A TE/K LB,
12,000 rpm 50> 30 sec, FrUEW;

(6) 7] FastPure DNA/RNA Columns I 700 uL Buffer VW2 (2 A TE/K LB,
R EUEIAEAA, YR EERR B B, 12,000 rpm BS540 30 sec,  FUEVR

(7) 12,000 rpm 75 A% B 0> 2 min;

(8) /Nr#4 FastPure DNA/RNA Columns #4F% 2 1 ] RNase-free Collection Tubes 1.5
ml 7, A eSS N 65°C TR #E) 40 uL RNase-free ddH,0, = iEH & 1 min, 12,000
rpm &L 1 min;

(9) # 2 FastPure DNA/RNA Columns, & TR NHEELH RNA
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2.4.3 R¥ERARL cDNA
%18 Vazyme HiScript IV RT SuperMix for gPCR (+gDNA wiper) #5871 G542

B H) RNA AT sk, SIBUINR:
(1) H[XNZH DNA %, 7£ Rnase-free 2.0 P igMEER 42 I ER G, FHHHBK

IROMBIRATIRS), RMNFKAM N 42°CL 2 min;
< 4-2 KB&EFZE DNA &R

Table 4-2 The reaction of removing genomic DNA

Application amount

Regent
Rnase-free ddH20 to 15 puL
5 x gDNA wiper Mix 3uL
PR RNA 1 pg

(2) BO0e s SO NAR 2R, (RS 1 B I IRBVE B 5 ul 4 x HiScript IV qRT
SuperMix, HHR AR ZIZRATIRS

(3) TSR, [RMFEF N 37°Cy 15 min, 85°C. 5 sec.
2.4.4 qPCR &

2.4.4.1 5191t
7 NCBI #4 2 rh 254k FIPV-N 1 GAPDH 3£ A £ 51, 188 F SnapGene 6 it 5147,

SIE B WK 4-3.

%* 4-3 51499F%5
Table 4-3 Primer sequences
Gene Primer sequences (5°—3")

F: TGCTTCGGCTAACTTTGGTG

FIPV-N
R: CAATCATCTCAACCTGTGTGTCAT

F: AGGTCGGTGTGAACGGATTT

GAPDH

R: TGCCGTGGGTGGAATCATAC

2.4.4.2 qPCR # il
(1) #¥& Vazyme Taq Pro Universal SYBR qPCR Master Mix i B 45, #37 qPCR =

NAK R, R 4-4 Fios;
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% 4-4 gPCR R IX &

Table 4-4 qPCR Reaction System

Regent Application amount
2 x Taq Pro Universal SYBR qPCR Master Mix 10 uL
Primer 1 (10 pM) I puL
Primer 2 (10 pM) I pL
cDNA 1 uL
ddH>O 7 pL

(2) WHEFE 4-5 LR Roche LightCycler 480 34T [ b ;
% 4-5 QPCR R NI F2FF

Table 4-5 qPCR Reaction Procedure

Steps Reaction Cycles Temperature Time
Stage 1 AR 4 1 95°C 30 sec
., 95C 10 sec
Stage 2 TEI S 40 0
60°C* 30 sec
Stage 3 T th £ IXERERINFE T
*PIGAE T KA

(3) UL GAPDH ANZEHF, HAEHA CT {EEN 2-84CT HH5 1 FIPV AN F£ik
i, FLEOASEERGLT A1 FIPV R3S, W 290 0E IR e A s 1) o
25mpp R EARRERE AT

2.5.1 |EFHin FIPV BRI ZRpiE B A0 &
2.5.1.1

YH AT S IS WL 2.4.1.1. 29 RO i IR E H] 2.4.1.1,
2.5.1.2 KRR F) 1) %

(1) ¥ CRFK 40 54k 32 50047, A A 150 mm 4 sRmed, JRNS
5% CO, ] 37°CRE -4 15 9% 5

(2) frampE FEIL 2] 80% LA B, FEEREFRIAL, H PBS JHBE 2 IX;

(3) #%M3R 4-1 14720 Control ZH FN 30 mL 4ERrRE 774, FIPV 2H -1 30 mL %
B, Treatment 73 BNV R % 15mL, BHKE I ANEE, BRIES, 1K
N 5% CO2 1) 37T CHEEFRFA R

(4) 4218 2.4 WP e M I AR VE R I TR T RS 9%, 2 R0 2R, IR R L5 & T
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WK AR T35 7R 5
(5) N 4°CTA ) PBS, “FIZAERES) | min PeikdiiE, S8)5 5% PBS. HE L
EERAEP IR ABE R TR
(6) WREFRME Tk b, MIFFRIMAIA S mL 4CHA K PBS, 40 & Fk 4
P TS IR ML) — (0, B8 W A i B = T4 BB 0 N, 4°C 1000 rpm/min 250
1 min, 7% EE, WRBE, &ELEOHR
2.5.2 ‘A2 EHAUIREL
D YR B 4R BEUTIE RN 500 pL ZEAEW, SEM8RFTIR ST, VK 2% 10 min;
(2) K25 RE R 10,000 rpm/min B0 5 min, BEE, BUAE AR .
253 BHRELEE
2531 EHHE R
%1% Vazyme BCA Protein Quantification Kit &5 IR & & =i/ G i i Btir, PR
wr:
(1) BCA TAEMAECH]. MRIEFEMEE, #% 50 /4481 BCA Reagent A /il 1 A5 BCA
Reagent B (50:1) Ml & BCA TAEM, 7R
(2) #ZIBULBATE 96 FLHFARAR AL, il bnik th 2k
(3) 4RI A FURE ol FH 25 2 T KRR R 2208 R B, X 20 uL FE S IINFLA, TR
200 pL BCA TAFW;
(4) WA G, 37°CIHE 20-30 min;
(5) FBGHRACIE AS62 nm ARG, DA BSA BIREE N2 AR, DLEE
T (ng) NRAKR, OB AR, 2 brdEihsk. WRIEMEMBOLE, 7ErRiE
& RPN R S
2.5.3.2 SDS-PAGE ¥t Ji5 H, i k6 il
%1% Vazyme One-Step PAGE Gel Fast Preparation Kit (12%) 77| &t SDS-PAGE
ek, BHATEABEMN, SSBIT:
(1) FEERHECH]: Stacker A0.75mL, Stacker B0.75mL, APS15puL; F/EEEK
BCHl: Resolver A2.7 mL, Resolver B2.7mL, APS 60 pL. %25 R A%,
(2) B BIEBEIFHET, RIS, Sk N Z BN, A0 PR AR b
W2 1.5 cm, RJEH EERBEENBIEHR T, SSmAR A
(3) FfREFEfE (FiRZ) 15min), RERGE, BNEIKAEF, JA KR
(4) EEFEMIEE: W42l EERNEAFMSE 14l EH EFEZMHE (40 R’
&, EJEI 100°CHI#H 10 min, FRRESAH G4 A LA
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(4) HJK: 7 EKGREH 80V L, iR M) W5/ 4% M IR N 5O 120V
., HELR;

(5) BRI G iE PR Gt b et 30 min, FHTE ACK G (R 15 ) 1
AT HERE AR -
2.6 4D-LFQ & & R a5 45 R 547

WAL IS A4 B B R s 2 B TR RRE AR ar AR I RHECE IR A w47 4D-LFQ B H i
Wz, i EEMKSHWR e LR 4-6. &R JE X 45 R RRIEEE (Fold
Change, FC) >1 8i<l, P<0.05 #1710k, REERTKIAEREH. ETHEHKERER
AT GO TiReM KEGG % & 4L 704, FFesfil#&l kol BAE E485 R EX i g R 7
DAL

F4-6 REMEESHR

Table 4-6 Table of identification and quantitative parameters
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TR 24
Enzyme Trypsin
FVFI R K IR )AL s 4 H 2
—RE TR +6 ppm
WRR —RE T RERE +20 ppm
TR TR 2 20 ppm
SEAB Carbamidomethyl (C)
AJ AR Oxidation (M)
Y Felin
FF1H5 FDR f%E 2245 50 Reverse
CIREE: 4=Vl aliipeid i <0.01
CIEE]/ NS Eifprd i <0.01

Z 5 EkE

K FIME— Bk B FH razor ik BV i€ & o FE {H i3

ITERATE E



FE T 55 B B (] 1 2min

EAEFUEETTE LFQ
M HE B pUE &0 i b a2 1

2.7 i@ 58 & &1 49 Western blot J& 1

BRI  AHANRE S BRI 25 7 2.5, Ml 4D-LFQ HEE R A as 5, ST CIE &
4T Western blot 2611F, IR

(1) 4% 2.4.3.2 4T SDS-PAGE #EIR HLUK, iR My Wi 16 7~ 2% iy I 22 BB AR I IS isf
{57 1E FELK 5

(20 MHLPKRE 5= HH B R FRLUKAR, AR AR IR T BN, I IR SR IR N I G2 il

(3) HAE R K /NET—H PVDF 578 H i R 30 s B0

(4) 1Z ML R AR IR (RO -IFAR-FE IR AR-JIZ 2% -PVDF JI5 - [ 8 4% Ji ok
IER CEETD BTSRRI =R, SRRC U 5 TN e A

(5) TERGERE R BT b0k &, IR EE MRS R, BB IR 200 mA, I [A]
N2 h;

(6) FHP: FSEHCH] S%BUAR TR N AR B &, A s, e H
PVDF [0 & & it 4r . =AM, 80 rpm 2K LM 2 h &, TBST ¥ 6 X,
AEYK 5 min;

(7)) —PimE: WEahoRinN TBST FB H Pk, ¥ PVDF AN K/~
FIEMME &S, 80 rpm FEIR E4CHRINE, PRI AMBERE ILE 4-7,

(8) il E: M TBST ¥k 6 X, #FK 5min. HIA TBST Mk 41, =ik
80 rpm FEIR EWFE 2h, ZJ5 TBST #lE 6 K, K 5 min;

(9) BE: M Vazyme 3588 ECL (7 AOBRNAN &, KH A WS B 5L
B G, HIAEDLIE &, PVDF BBEGHT, MM & &HIRIE 30 s, HEBRAE UL
& b, HIEAET 2 R TIER, #HTEIR G RGO, H 5 Image) ATHEAT KB
(ERa I
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F 47 MIREELE

Table 4-7 Summary of antibodies information

Name Source Dilution
EGFR Mouse 1:20000
PI3K Mouse 1:3000
AKT Rabbit 1:6000
P-AKT Mouse 1:5000
Caspase 9 Mouse 1:2000
Bcl-2 Mouse 1:20000
Bax Rabbit 1:8000
GAPDH Mouse 1:200000
Goat anti-Mouse - 1:8000
Goat anti-Rabbit - 1:8000

2.8 BRI 5 it AT

Fr i H¥&32°% | GraphPad Prism 10 (GraphPad Software, Inc.California, USA) 44
AT 8, FIFH IR T Z 81 (One-way ANOVA) WA A2 BRI Z R, ARNG
FREF 7 RIOREFEE (P<0.05).

3%

3.1 T4l ARAE B ] 49 A 2

BT BT FIPV B CRFK 4 MUY (i) 2%, 70l Usca 124 24, 36, 48, 60
72 h ZHMIHEAT 5 RNA $HL, 2 J5FI A SER 2%t % B PCR All 4 g v FIPV JE A
Kik. SR ER, 18 FIPV %4 CRFK 412 36 h i, FIPV &5 NIBUE SRR (P <
0.05), TERYLE 48 h BT R EFRMK (P < 0.05). U SL4N MR TR T A WAC 48 1 7 05 75 %
e 48 h J5 AT .
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JE: BIELL mean £ SEM FRiR, n=3. ARNEFER (a-c) RREABEREZE, P<0.05

Note: The data are represented as the mean £ SEM, n = 3. Different lowercase letters (a—c) indicate

2.0x10° —

1.5%10° —

—

=

X

—

=
=)
|

wn
=
X
.
=
W
|

a

Relative expression of
FIPV mRNA

b
4 N
| ¢ =

2x103
o Lo I I I (| |

12 24 36 48 60 72

Time (h)

[&] 4-1 FIPV mEHHE

Fig. 4-1 FIPV viral load

significant differences between groups, P < 0.05.

32 mit & iR

B e TR S USSR (R S, AT AR B R K e ) 4%, 2 JE R HR ECEI At e B
T BCA HHE &M SDS-PAGE k. & H &L R WK 4-8, SDS-PAGE 453 WK
4-2. EESEREY, HEAWRE LSS E S8R5 . SDS-PAGE 4R REW, EHEH
KA, FEARZARANATAT, HANFAT.

F 4-8BCA EELR

Table 4-8 BCA quantitative results

S/N Sample Volume (pL)  Concentration (pg/uL)  Total (ug)
1 Cl 400 10.64 4256
2 C2 400 11.93 4772
3 C3 400 14.35 5740
4 \"2! 400 10.69 4276
5 V2 400 12.89 5156
6 V3 400 12.06 4824
7 T1 400 11.54 4616
8 T2 400 13.42 5368
9 T3 400 15.65 6260
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Fig. 4-2 SDS-PAGE
334D-LFQ & a R 5 Rtk e &R
B e 4-3 For, 458808, e MKEB R & 1% % EE /AR TE 10 ppm
DL (] 4-3A), % eas RMEMTIE; MS2 i) Andromeda 150 B NEAR (H 4-
3B), #)74.42%VL FIIBKEBAS 3 AE 60 LA b, BREAS R AN 87.94, #E—B U] MS
TR EHE 1 5

‘Andromeda Score Destribution
Median Score = 87.94
Mass Error Distributi Percentage =74.42%(Score>60)
500 N 100%
10000
400 8 g
n = uﬂ',
g é"_ ™ §
300 a 5
@ s °
o 3 g
2 0 E 0%
a 3 ]
[5) z 5000 5]
o r e
100 E 2
£
25%
0
10 5 0 3 10
JHNEN N ———— Low

Mass Error(ppm) gISTIIISIERIFEERIAAGII9ET

& 4-3 RIgREEHIAA.
A. BKEBEREBIRESNT; B. £EME Andromeda 147 .
Fig. 4-3 Quality control instructions for mass spectrometry analysis

A. Andromeda score of identified peptides; B. Mass error distribution of identified peptides.
344D-LFQ & R FEO R LR R

H & 4-4A TJ 51, AR A ALK B 6546 N AR, HA Control 4H. FIPV 4H
F1 Treatment 2H 73 B 21 64566430 F11 6486 N i, —HILFESEEAE 6346 1.
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4-4B h IR T &0 EUAH IR 22 e A R B R e BTN B L, Treatment/FIPV 4
i EIRER AN 257 A, NIEE N 238 ;5 Treatment/Control 219 FifEE A 940 /N,
NIREHN 452 4> FIPV/Control 417 Ll ERHN 678 4>, NIHEEHN 390 4~ Xt E
R B A B 2 R RIE M E H AT Z-score FrEL G BT R 0HT, 5 R WA 4-4C
Fios, SRISEE AL A R B A A & il 2 AT A R 5

A Control B B FC<0.1 0.1<FC<1 I<FC<10  EEFC>10
Downregulated|Upregulated
Treatment/FIPV— 4 234 | 247 |10
Treatment/Control— 9 473 920 I 20
FIPV/Control— 10 380 675 3
T T T T T T T 1
Treatment FIPV 600 400 200 0 200 400 600 800 1000
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4-4 ERREELR

A BAHEBEBRLEETERFN; B EHREEEZERERETNRE; C EEERREEBR
R HE.

Fig. 4-4 Protein identification results
A. Protein identification overlap between sample groups; B. Significant difference in protein quantification
results histogram; C. Cluster analysis of significantly differentially expressed proteins.
¥: Control 8¢ C R/REH4H, FIPV 5L F iR FIPV BE4H, Treatment X T RNEZHIATA, T
[El.
Note : Control or C represents the blank group, FIPV or F represents the FIPV infection group, Treatment

or T represents the baicalin treatment group, the same below.
3.5GO i 'g Ko

X ZEFRIZE AT GO ThRgiER (B 4-5), 451 E/xR, AT (Biological
Process, BP) W ZEFEHFEEEEMRIIE. RigHdE. AAREIERE. ¥R
SR WA SR BRI G BOIFE . A& O FE A E AR G
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FEEEILHE; £ 768 (Molecular Function, MF) W ZE 5 A £ B EELEFHIMLEY
it FRIMOEMEE. ERSE. RRE G OKWEDITEMES S BREZRE

“HE

1 DNA 2554088 L4840 4 (Cellular Component, CC) HHZ R E A F B F LY
JLER 73 4HMLBT . MRy A% A0 I . N OIS B A0 B dR AR N s S 4H 0

[ Biological process
[ Cellular component

[ Molecular function

wHHHHHUUUvmvwvmvvvv
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800
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=
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4-5 GO ERDTER

Biological process

Fig. 4-5 GO enrichment analysis results

3.6 KEGG i@ 3% '5 AR

X} 2 RIS H AT KEGG & 8501, 4 RWE 4-6 Frox, T2 E SE7E Apoptosis.
DNA &\ PI3K-AKT {5 5@ ¥ . HIF-1 {558 # . RIG-I #3244 (5 5 0% 41T DNA
JERIE S . LAEH 73 PIBK-AKT {5 5@ B A Apoptosis JE%, WHINE T PEHEH
[HT 20 b, B 3 BRECE AT b EL AR
3.7 AR B HTLER

1EFE PI3K-AKT {55l B§ Al Apoptosis JHES & E R 2 FRIEEH, & Z-scores
PrifEAl fE 23] Treatment/FIPV U 2 R 22 e B, g5 R WKl 4-7 s, 5 FIPV A
MG, ZIHERR> PIK3CA 1EP MBS AR IOV R Eill (P < 0.05), CASP 9 fEH4
B (A #R VR T (P<0.05),
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Fig. 4-6 KEGG enrichment bubble diagram of the top 20 P values
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Fig. 4-7 PI3K-AKT signaling pathway and Apoptosis pathway heat map and protein FC in Treatment/FIPV

comparison group
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3.8 xR K QW IRELER

BEAAMEREARTHHNTEL, PLFC M P EBNEERSHKLE, Hpaaf
x LA, BERETHE, ERNE 4-8 Frn. fESIERAT, 25 PIBK-AKT 5 5@
P& Apoptosis 1A CHICHIE R H, SRUSGER T T, e8GR ExR, £
FIPV/Control tLHZH 1, CASP 9 Al BAX HH B3 Ei (P < 0.05), BCL2L1 fil EGFR
HATE T (P<0.05), AKT2 EAA FHEFEALEFE; E Treatment/Control X Lt
“Hrh, AKT2. EGFR. PIK3CA FEHEZFE i (P<0.05), CASPOEHEHEZE T (P<
0.05); {E Treatment/FIPV X} tb 20+, AKT2. PIK3CA 1 EGFR & A &2 L (P<0.05),
BCL2L ®HAH LiEBEA R, CASPY EAEE N (P<0.05), BAX EAH N

BBEARE.
FIPV/Control B Treatment/Control C Treatment/FIPV
down 390 - ns 5092 e up 678 down 482 -« ns4768 e up 940 down 238 © ns 5654 e up 257
6 o
| e—AKT2.
4 1
’ /PIKSCA
~ ~ ~ 1 .
g s s caspoi; Kt L]
2 BCLal £ 1 s, ES
™ & ) % BAXG Y seialy
S 2], ECFR=ION 2 T E }\'0){.____
- TR 1 CASP3_®e” AKTiS1
Pk 1 PIK3CA .. &\: BCL2L13
\&{____AK“ h_/AKTE!
-4 2 0 2 4 -4 2 0 2 4 -4 2 0 2 4
log2(FoldChange) log2(FoldChange) log2(FoldChange)

[&] 4-8 PI3K-AKT/Apoptosis 18 X E B E S LLEREA N LE PR EMLER
Fig. 4-8 The localization results of the key proteins of PI3K-AKT/Apoptosis pathway in the volcanic plots

of each comparison group

39 XEFEHFRONAFTELER

%f PI3K-AKT i 4% [ <4 8 - EGFR. PIK3CA.AKT1.AKT2.AKT3 LA A Apoptosis
P SCHE B 1 CASP 9. BCL2L1 Fl Bax [ F 45 @ & 45 BT /b, &5 Rani
4-9 fir. GERFW, 5 FIPV ALFEAIAALL, Treatment 41f) EGFR. PIK3CA. AKT2 &
HERE# LR (P <0.05), AKT3 fl BCL2L1 5 EJH#3%, CASPOEAHEE N (P<
0.05), Bax f F&itash.
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4-9 PI3K-AKT/Apoptosis B X EHEQEELER
Fig. 4-9 PI3K-AKT/Apoptosis pathway key protein quantitative results
FE: BIELL mean + SEM FR7R, n=23. “*” RRABEFREE, P<0.05
Note: The data are represented as the mean £ SEM, n = 2-3. “*” indicate significant differences between

groups, P <0.05.

3.10 Western Blot 3&1E 25

Hi 4D-LFQ FEHA B4 R A, w1 feilid 3% PI3K-AKT {7 i@ # A
Apoptosis RN FIPV YL, NRHzg R T, f58:Mid Western blot % PI3K-
AKT B8 A EGFR. PI3K. AKT Fl P-AKT LA Apoptosis i B ) o< B (A
Caspase 9. Bcl-2 Ml Bax #4781 H R IA/K-FHll, UL GAPDH 1F 9N 2 8 H AT A XS
FKEERTHE. R E 4-10 Frox, 5 FIPV AP, Treatment 417 EGFR.
PI3K. P-AKT 1 Bcl-2 FEHEZE L] (P<0.05), C-Caspase9 Al Bax FRH &3 N (P
<0.05), Bel-2/Bax 3 Eiff (P<0.05). % WB 45 R 55 [ 415 B 45 i — 3.
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4-10 ERFHENREE
A.EGFR, PI3K. AKT. P-AKT. Cleaved-Caspase 9. Bcl-2 #1 Bax &H%%; B-H. EGFR (B).
PI3K (C). AKT (D). P-AKT (E). Cleaved-Caspase 9 (F). Bcl-2 (G) #1Bax (H) EBEMEXFE
iA2; L Bel-2 A Bax RILEHILLE.
Fig. 4-10 Western blot bands and relative expression levels

A. Western blot bands of EGFR, PI3K, AKT, P-AKT, Cleaved-Caspase 9, Bcl-2 and Bax in CRFK cells ;

B-H. Relative expression levels of EGFR (B), PI3K (C), AKT (D), P-AKT (E), Cleaved-Caspase 9 (F),

Bcl-2 (G) and Bax (H) ; 1. The ratio of Bcl-2 and Bax expression.
I FREEUER I XAEEMSE, L “mean £ SEM” Fx, “*” RR P<0.05.

Note : Each value represents the mean+ SEM of three replications, “*” indicates P < 0.05.
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FEARTER O, RIS %62 & PCR BORIAE T #2HF E Y AR Y f e £
PEFIITTE], 2 5 4 R IR L i [A) 1R A7 R it A B 1 P B ORI o Al o 7045 5 4 22 ol i
%A JE T 4D-LFQ AR AT, #I8 P<0.05 fiiik 2R KIEEH, FXERIHE
S8R FEHT GO LhRef KEGG @ & 0. GO it E s RN, ZRKRIAE
HAEAEY)EFE (Biological Process, BP). 73T Zfg (Molecular Function, MF) FIZHH4
4y (Cellular Component, CC) &2H 73 E LB, AN 8 2 i AT Ik I 0t I
ZEHLHFEAT N 18 . Duan SFUSHEZGYIHUR K E A A7 70, GO Tift s %= i
AR 51 S, 0T 5 SEALH 0T L, Duan 1E# KEGG il & 41347 /0 B 36 iE «
Kk, NT 4 NERREEAE, ALK KEGG @IS & 445 LT HLH 1wt 5

KEGG B &£ RiER, ZRRBIEEHFEE LM Apoptosis. DNA H il
PI3K-AKT 15 5@ . HIF-1 15 5@%. RIG-1 FE2 0415 5@ B A5 DNA BN 258
B 0T 5 SR ST R B RE, Chen SEUSAZE SR WAMA L HEBE R o3 195 142 52 A 7 A R IR
I PR IEE T 40 B 7 sk (USC-Exos) AbHE J5 (20 o m] DAAE 20 i il R R 56 K ¥ A,
e GO Fll KEGG &£/ b dh Fevbr, 38 m o 34 200 Pt 389 B (0o B 4R A T 9, R0 PR A 4
IR FATIRUE, 25 R KW USC-Exos Al {23k DMBT1 [ FRIA =40 G5, 1
fRERE PR B R . AEANRES I FTABE 7 rh DR, B2 m] B ] FIPV &
. CRFK A=A R T o 22 Ja ) FH 9 26 24 B 2 A 231 X B0 38 S5 1 Bt FIPV S 1) 5%
FEAE A ST A2, IR AKT1 AoCBEE SR A, HEDN 3 %5 7] BB 4% PI3K-AKT
A ARG FIPV BRMER .. Rk, ETFarimesragd R, JrEaEARAYy
KEGG &HENITEER, RAMEESE PI3K-AKT 5 51 A Apoptosis 1B HEAT I5 221
W (B 4-6 ZLEHELER ) .

1% 4% Treatment/FIPV L4 PI3K-AKT {550 B A1 Apoptosis i 4 b & 4 FI i %
RERIEEALZHIAE, ERER, 5 FIPV 4MLL, PIK3CA /£ /NMEK#HEINE
# L, CASP9 7M™l % [ # R I A 2.2 T I, EGFR 7£ PI3K-AKT {5 Fi@ B H B3
. PIK3CA Z&%wt5 PI3K AL VAL o LR, PI3K i PI3K-AKT 8B I 8
FEAS A ) e 2R B o R A ARG I R AR, R 2 HRAR (580% ) o7 T~ M e 45 Ay Sl A s g &5
PSP DR ST DX 3185, 3k e 5 85 PI3K o FAE R A0 L1 I vty M 3 1861881, 300 Ui
EE R, AR S 540070 4 AR AN A0 e AR K 0V 2 AR D) REDSL,
EGFR &% KKK 7324, £ PI3K-AKT @+, EGFR /& PIK3CA [ LiFE A1,
Tiemin ZFMOURE7 R, & HEME S miR-212-3p 5% NI S ENT W IEE
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(intrahepatic cholangiocarcinoma, iCCA) HAifRH (MUCI3) IRk, #m¥iE
EGFR/PI3K/AKT {5 5 i# . Shi 2R, 5S¢0 -a (Saikosaponin-A, SSA)
AJ DS ) $0 %) EGFR, HETMT 6] PI3K-AKT 38 5%, 2 2] i1 Fi Fit e 40 Pt 18 2 Fy 4 A
£ Treatment/FIPV LLECZHAE Y, ZiE g S SEHILA AKT =14,
AKTI1. AKT2 fl AKT3. [Hit, 7£ PI3K-AKT i@+, #EF# EGFR. PIK3CA. AKTI.
AKT2 il AKT3 #AT4E. CASP 9 {E NI T4 ] j5 8l Caspase WA, TEM T i
F—NRICHEERIR T, LN ER C BEHBuE!S. BuER CASP9 1]
W R AR, H RS E Sl B A, M =4 Cleaved-Caspase 9

(p35/p12), il Cleaved-Caspase 9 £ [ [F)FE E R AT s it CASP 9 TG L /K195, i
ALHT CASP 9 AT RIS EH CASP 3 (0SS EA B o000, ZE4m i v,
HARRI 512 E) Bel-2 KRE A FHERSE, W5 HET. fETEEWN
Bax/Bak MFTI T8 H Bel-2 A5 FARAAEE I, S EGRIAR R B A7 K7L
AR 2K C R, 4Hfl s C XrTiE CASP 9, BEIM{edt4iliaT-. BE LR,
Bel-2/Bax [ AR e A2 5 1E AN JH TR B A B2 9%, [HIIAE Apoptosis 18
Brh, 18 CASP9. Bel-2 il Bax HHTIRIE. SiA R MM ERER, W KiEE
[RGB H AT 0. LB &5 R A1, 5 FIPV AL, Treatment ZH 1
EGFR. PIK3CA. AKT2 & A#R % L, AKT3 fl BCL2L1 15 LJH#%, CASP9 HEH
©#E T, Bax B FFEEH.

W FER W], PI3K-AKT {5 538 i ] 12 2 P S B F 4RI T2 A2 520 - Zhou 519
fiff 5T 3R B PI3K-AKT @B I0GE, T ps3 SRA MR, #Emditk B 408 KM,
Li SR 50 R B, Alilid PIBK-AKT Al NF-«xB FJ#0i%, i HIF-1a, BRRA0MRTET.
PI3K-AKT i #% -t n] E 52 R T AH G B RIS . #1140 Chen S5POUFEXT AR /N
it B 7T R B, PGRN AL IR #0E PI3K-AKT @ 8%, fe b 128 A Bel-2 HIRIA.
FERT KRBT, Zhang S5O 78 R I 5 A Iy @ ik J0E PI3K-AKT G BRI {4 Bel-2 &
18, FEAGT AR R OO LA T B PR E A o Lin SEROSW TR I, vl
| PIBK-AKT JEEEHGE, ML cleaved-Caspase 9/Caspase 9+ cleaved-Caspase
3/Caspase 3 [T+, (et B 4U O T2 . Yuan SERO4AE 7R B, BMP4 2K 115818,
Al PISK-AKT @M%, HEm ] Caspase-9 & ML, MHI4HIET . DL Lixt
WHFHSUERA T PI3K-AKT il ] % 40 i Tl B U4 E A, 5 4D-LFQ & H 4% 5@
BN R 2, K, 2 J5HEAT Western blot 256X B 4008 i HEAT U0 IE, 25 SRR BH,
5 FIPV AbERZAAHLL, Treatment Z71f) EGFR. PI3K. P-AKT Al Bel-2 fEH &% L,
Cleaved-Caspase 9 fll Bax & H 23 Fiff, Bcl-2/Bax WWHEZE LF. % WB &8 5E&H
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R R E A R — B XGRS et PI3K-AKT ki) i, 5
Zhang"4TH1 Zhao SSFA 7T 45 FAH A .

Zx bk, mEE A A EGFR W3Rk, f2i3F PI3K A AKT HIBERRAL IS, &
1L AKT A i Caspase 9 1 Bax {28 -8 H &AL, {2 Bel-2 Hil T HRIA LA
A0 AR T, R R FIPV B G AE A .

5 /N

A A 45 PIBK-AKT 155 1@ B A1 Apoptosis i B¢ RANHI A0 T2, @ik
FIPL FIPV BYMER . AFEIEHEZ FIPV B4 H EGFR. PI3K. P-AKT Fl Bel-2
HAMKIE, #iH] C-Caspase 9 Al Bax &5 H KA,
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In vitro screening of natural compounds against FIPV and study
of their antiviral mechanisms

Abstract

Objective: To screen compounds with in vitro anti-Feline infectious peritonitis virus (FIPV) effects from
nine natural compounds and to preliminarily explore the anti-FIPV mechanisms of the screened compounds
using network pharmacology, molecular docking and 4D-LFQ proteomics techniques.

Methods: 1. The cytopathologic effect (CPE) and CCKS8 methods were used to determine the maximum no-
cytotoxic concentration (MNTC), 50% cytotoxic concentration (CCsp), 50% effective concentration (ECso)
and the maximal inhibition ratio (MIR) of the compounds on FIPV. The compounds with a selection index
(SI) greater than 3 and MIR higher than 50% were selected, and then the antiviral effects of the screened
drugs were explained by replication inhibition assay, adsorption inhibition assay, direct virus inactivation
assay and apoptosis detection assay.

2. The potential targets of Baicalin against FIPV infection were screened by PubChem and GeneCards;
the target protein-protein interaction (PPI) network was constructed using STRING and Cytoscape, and the
potential targets were analysed using Metascape for GO and KEGG enrichment analysis. Nine topological
analyses were performed using Cytoscape to obtain the key targets of action. Afterwards, Molecular Docking
analysis was performed using UCSF Chimera to screen the best binding targets and explore the potential
mechanism of action of Baicalin against FIPV infection.

3. The cell model of Baicalin against FIPV infection was prepared by co-incubating CRFK cells with
the drug and the virus, and the viral load of cells at different infection times was detected using RT-qPCR to
select the optimal time for the drug's action, after which the cells were collected, the total proteins extracted,
and 4D-LFQ proteomics analyses were performed. Peptides were peptide annotated using the NCBI Felis
catus database, differentially expressed proteins (DEPs) were screened according to the screening criterion
of P <0.05, and DEPs were enriched and analysed using the GO database and the KEGG database.
Results: 1. The results of drug inhibition of FIPV infection showed that Baicalin inhibited FIPV infection by
79.5% with an SI of 5.5, and the rest of the drugs inhibited it by less than 50%; the results of drug influence
on FIPV replication showed that Baicalin had an inhibitory effect of more than 50% within 8 h of viral

infection; the results of the drug affecting FIPV adsorption showed that Baicalin was ineffective in preventing
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FIPV adsorption to CRFK cells; the results of direct inactivation of FIPV by the drug showed complete
inactivation of FIPV when the drug and venom were co-cultured for 150 min. The results of the drug on
apoptosis showed that Baicalin significantly inhibited FIPV-induced apoptosis (P < 0.05).

2. PubChem and GeneCards were used to screen the potential targets of Baicalin against FIPV infection,
and a total of 17 potential targets were screened. Through CytoHubba analysis, two key targets, AKT1 and
ESR1, were finally obtained, and Molecular Docking analysis was performed on the key targets, which
showed that compared with the ESR1, the AKT1 had two hydrogen bonds with Baicalin drug molecules and
a better affinity with a binding free energy of -7.9 kcal/mol.

3. The optimal infection time of the cell model was determined to be 48 h using RT-qPCR, after which
the total protein of the samples was extracted and quality assayed according to this infection time. 4D-LFQ
proteomics analysis was performed after satisfying the histological mass spectrometry conditions. The
histological results showed that a total of 6546 proteins were detected by 4D-LFQ proteomics, among which
6456, 6430 and 6486 proteins were detected in the Control group, FIPV group and Treatment group,
respectively, with a total of 6346 proteins among the three groups. The DEPs were screened according to P
< 0.05, and there were 257 up-regulated proteins and 238 down-regulated proteins in the Treatment/FIPV
group; 940 up-regulated proteins and 452 down-regulated proteins in the Treatment/Control group; and 678
up-regulated proteins and 390 down-regulated proteins in the FIPV/Control group. Enrichment analysis of
DEPs was performed, and the GO enrichment results showed that metabolic process, protein binding, nucleic
acid binding, cytoplasmic and cytoplasmic parts, etc.; the KEGG enrichment results showed that the DEPs
were mainly enriched in the PI3K-AKT signaling pathway, Apoptosis pathway and HIF-1 signaling pathway,
etc. Based on the results of points 1 and 2, the PI3K-AKT signaling pathway and Apoptosis pathway were
selected for subsequent studies. The heat map of the PI3K-AKT signaling pathway and Apoptosis pathway
was drawn, and the results showed that there were significant changes in PIK3CA and CASP 9; pathway-
associated proteins were analyzed using volcano plots and quantitative histological results. Volcano plots and
quantitative analyses showed that compared with the FIPV group, the Treatment group showed significant
up-regulation of EGFR, PIK3CA, and AKT?2 proteins (P < 0.05), a trend towards an increase in AKT3 and
BCL2L1, significant down-regulation of CASP 9 proteins (P < 0.05), and a significant down-regulation of
Bax. Finally, Western blot was used to validate the key proteins of the pathway, and the results showed that

compared with the FIPV group, EGFR, PI3K, P-AKT and Bcl-2 proteins were significantly up-regulated in
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the Treatment group (P < 0.05), C-Caspase 9 and Bax proteins were significantly down-regulated (P < 0.05)
and Bcl-2/Bax significantly upregulated (P < 0.05).

Conclusions: Baicalin has an anti-FIPV infection effect in vitro, possibly by regulating the PI3K-AKT
signaling pathway and Apoptosis pathway.

Keywords: Baicalin; Feline infectious peritonitis; Network Pharmacology; Molecular Docking; 4D-LFQ

proteomics
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