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Mechanism of Jingfang Granule in treatment of coronavirus infection by
biological information technology

CHEN Wen-lu', ZHANG Yi-ping!, MU Yan-fang?, LI Sha-sha', YE Shi-li?, ZHI Yun-xia?, ZHANG Gui-min?
1. The Second Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou 510120, China
2. State Key Laboratory of Generic Manufacture Technology of Chinese Traditional Medicine, Linyi 276000, China

Abstract: Objective To explore the mechanism of Jingfang Granule in treatment of corona virus infection through biological
information technology based on network pharmacology and molecular docking. Methods The databases of TCMIP and TCMSP
were used to summarize the flavor and meridian tropism and active compounds of Jingfang Granule, and the potential targets of
active compounds were searched by PubChem and SwissTargetPrediction. The corona virus targets were collected from the
GeneCards database. And common targets were enriched and analyzed by DAVID database after the intersection of the compounds
targets and the disease targets. Then the network of “TCM-Ingredients-Common targets” was established by Cytoscape 3.7.2, the main
active components and key targets were screened for molecular docking. Results Totally 139 active components of Jingfang Granule
and 27 common targets were obtained. GO enrichment analysis and KEGG enrichment analysis found that the pathways in cancer,
MAPK signaling pathway, PI3K-Akt signaling pathway, TNF signaling pathway were the main pathways of Jingfang Granule in
treatment of corona virus infection. The network of “TCM-Ingredients-Common targets” was successfully constructed, and results of
molecular docking showed that the main components in this network such as B-sitosterol, cerevisterol, isorhamnetin, hesperetin, and
luteolin etc., have good affinity with key targets of VEGFA, IL6, TNF, PPARy, APP, ACE2, and SARS-CoV-2 3CL hydrolase.
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Conclusion Jingfang Granule treats corona virus infectious diseases through the compatibility of multiple traditional Chinese

medicine. Its resistance to corona virus infection may be through the B-sitosterol, cerevisterol, isorhamnetin, hesperetin, and luteolin
act on the VEGFA, IL6, TNF, PPARy, APP and other targets, and then affects the pathways in cancer, MAPK signal pathway,

PI3K-Akt signal pathway, TNF signal pathways to achieve.
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Table 1 TCM and ingredients of Jingfang Granule

G 1> bR | G5 Y SRR

JF1  naringenin a b JE35  5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl) chroman-4-one g. e

JF2 nobiletin a JF36  luteolin g f

JF3  marmin a JF37  beta-sitosterol g\ h. e ds

JF4  hesperetin a evaviv b

JE5  nodakenin ¢ dve [JF38  quercetin g jve b

JF6  notoptol c JF39  stigmasterol g ]

JF7  diversoside gt c JF40  supraene g

JF8  demethylfuropinnarin c JF41  schkuhrin g

JF9  coumarin,glycoside c JF42  schizonepetoside B g

JF10  cnidilin c JF43  campest-5-en-3beta-ol g

JF11  bergaptin c JF44  xambioona b

JF12  8-geranoxy-5-methoxypsoralen c JF45  vestitol b

JF13  6'-feruloylnodakenin ¢ JF46  sigmoidin-B b

JF14  tanshinone iia e JF47  shinpterocarpin b

JF15  sporidesmin e JF48  semilicoisoflavone B b

JF16  skimmin (8CI) e JF49  quercetin der b

JF17  rutarin_qt e JF50  phaseolinisoflavan b

JF18  rubricauloside e JF51  phaseol b

JF19  praeruptorin E e JF52  odoratin b

JF20  peucedanocoumarin II e JF53 medicarpin b

JF21  dl-praeruptorin a e JF54  mairin b

JF22  decussine e JFSS  lupiwighteone b

JF23  8-[(2R)-2,3-dihydroxy-3-methyl-butyl]-5,7-dimethoxy-coumarin e JE56  liquiritin b

JF24  umbelliprenin e JES7  licoricone b

JF25  [(9R)-8,8-dimethyl-2-0x0-9,10-dihydropyrano [6,5-h] e JFS8  licorice glycoside E b
chromen-9-yl] (Z)-2-methylbut-2-enoate JF59  licopyranocoumarin b

JF26  (8S,9R)-9-hydroxy-8-(2-hydroxypropan-2-yl)-8,9- e JF60  licoisoflavone B b
dihydrofuro [2,3-h] chromen-2-one JF61  licoisoflavone b

JF27  (28)-2-(1-hydroxy--methyl-ethyl)-9-[(25,3R,4R,55,6R)-3,4,5- € JF62  licoisoflavanone b
trihydroxy-6-methylol-tetrahydropyran-2-yl] JF63  licocoumarone b
oxy-2,3-dihydrofuro [3,2-g] chromen-7-one JF64  licochalcone G b

JF28  spinasterol f JF65  licochalcone B b

JF29  robinin f JF66  licochalcone a b

JF30  dimethyl 2-O-methyl-3-0-a-D-glucopyranosyl f JF67  licoagroisoflavone b
platycogenate A JF68  licoagrocarpin b

JF31  cis-dihydroquercetin f JF69  kanzonols W b

JF32  acacetin f JE70  kanzonol F b

JF33  2-O-methyl-3-0-B-D-glucopyranosyl platycogenate A f JE71  jaranol b

JF34  diosmetin g ¢ JE72  isotrifoliol b
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JF73  isolicoflavonol b JF123  1,3-dihydroxy-8,9-dimethoxy-6-benzofurano [3,2-c] b
JF74  isoglycyrol b chromenone
JF75  inflacoumarin A b JF124  (E)-3-[3,4-dihydroxy-5-(3-methylbut-2-enyl) phenyl]- b
JF76  inermine b 1-(2,4-dihydroxyphenyl) prop-2-en-1-one
JF77  icos-5-enoic acid b JF125  (E)-1-(2,4-dihydroxyphenyl)-3-(2,2-dimethylchromen- b
JF78  HMO b 6-yl) prop-2-en-1-one
JF79  glyzaglabrin b JF126  (25)-7-hydroxy-2-(4-hydroxyphenyl)-8-(3-methylbut- b
JF80  glypallichalcone b 2-enyl) chroman-4-one
JF81  glycyrrhiza flavonol A b JF127  (25)-6-(2,4-dihydroxyphenyl)-2-(2-hydroxypropan-2-yl)- b
JF82  glycyroside b 4-methoxy-2,3-dihydrofuro[3,2-g|chromen-7-one
JF83  glycyrol b JF128  (2S)-2-[4-hydroxy-3-(3-methylbut-2-enyl) phenyl]-8,8- b
JF84  glycyrin b dimethyl-2,3-dihydropyrano [2,3-f] chromen-4-one
JF85  glyasperins M b JF129  (2R)-7-hydroxy-2-(4-hydroxyphenyl) chroman-4-one b
JF86  glyasperin F b JF130  (-)-medicocarpin b
JF87  glyasperin C b JF131  trametenolic acid k
JF88  glyasperin B b JF132  poricoic acid C k
JF89  glepidotin B b JF133  poricoic acid B k
JF90  glepidotin A b JF134  poricoic acid A k
JF91  glabrone b JF135  pachymic acid k
JF92  glabridin b JF136  hederagenin k
JF93  glabrene b JF137  ergosterol peroxide k
JF94  glabranin b JF138  ergosta-7,22E-dien-3beta-ol k
JF95  gancaonin H b JF139  dehydroeburicoic acid k
JF96  gancaonin G b JF140  cerevisterol k
JF97  gancaonin B b JF141 7,9 (11)-dehydropachymic acid k
JF98  gancaonin A b JF142  3beta-hydroxy-24-methylene-8-lanostene-21-oic acid k
JF99  gadelaidic acid b JF143  (2R)-2-[(5R,108,13R,14R,16R,17R)-16-hydroxy-3-keto- k
JF100  formononetin b 4,4.10,13,14-pentamethyl-1,2,5,6,12,15,16,17-
JF101  eurycarpin A b octahydrocyclopenta [a] phenanthren-17-yl]-5-isopropyl-
JF102  euchrenone b hex-5-enoic acid
JF103 DFV b JF144  (2R)-2-[(3S,5R,10S,13R,14R,16R,17R)-3,16-dihydroxy-  k
JF104  dehydroglyasperins C b 4,4,10,13,14-pentamethyl-2,3,5,6,12,15,16,17-
JF105  calycosin b octahydro-1H-cyclopenta[a]phenanthren-17-yl]-6-
JF106  8-prenylated eriodictyol b methylhept-5-enoic acid
JF107  8(6-hydroxy-2-benzofuranyl)-2,2-dimethyl-5-chromenol b JF145  (2R)-2-[(3S,5R,10S,13R,14R,16R,17R)-3,16-dihydroxy-  k
JF108  7-methoxy-2-methyl isoflavone b 4,4,10,13,14-pentamethyl-2,3,5,6,12,15,16,17-
JF109  7-Acetoxy-2-methylisoflavone b octahydro-1H-cyclopenta[a]phenanthren-17-yl]-5-
JF110  7,2' 4'-trihydroxy-5-methoxy-3-arylcoumarin b isopropyl-hex-5-enoic acid
JF111  6-prenylated eriodictyol b JF146  phellopterin h.c.e
JF112  5,7-dihydroxy-3-(4-methoxyphenyl)-8-(3-methylbut- b JF147  isoimperatorin h.c.dve
2-enyl) chromone JF148  ammidin hyco di f
JF113  3'-methoxyglabridin b JF149  decursin h. e
JF114  3"-hydroxy-4'-O-methylglabridin b JF150  mandenol h. i
JF115  3,22-dihydroxy-11-oxo-delta (12)-oleanene-27-alpha- b JF151  wogonin H
methoxycarbonyl-29-oic acid JF152  prangenidin h
JF116  3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut- b JF153  phelloptorin h
2-enyl) chromone JF154  methyl icosa-11,14-dienoate h
JF117  3-(2,4-dihydroxyphenyl)-8-(1,1-dimethylprop-2-enyl)-7- b JF155  ledebouriellol h
hydroxy-5-methoxy-coumarin JF156  divaricatol h
JF118  2-[(3R)-8,8-dimethyl-3,4-dihydro-2H-pyrano [6,5-f] b JF157  divaricatacid h
chromen-3-yl]-5-methoxyphenol JF158  anomalin h
JF119  2-(3 4-dihydroxyphenyl)-5,7-dihydroxy-6-(3-methylbut- b JF159  5-O-methylvisamminol h
2-enyl) chromone JF160  11-hydroxy-sec-O-beta-D-glucosylhamaudol gt h
JF120  1-methoxyphaseollidin b JF161  (2R,3R)-3-(4-hydroxy-3-methoxy-phenyl)-5-methoxy- h
JF121  18a-hydroxyglycyrrhetic acid b 2-methylol-2,3-dihydropyrano [5,6-h] [1,4] benzodioxin-
JF122  1,3-dihydroxy-9-methoxy-6-benzofurano [3,2-c] b 9-one
chromenone JF162  zosimin d
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JF163 sitogluside JF177  (+)-anomalin jve
JF164 pimpinellin JF178  kaempferol b
JF165 O-acetylcolumbianetin JF179  isorhamnetin b

JF166 dipiperitylmagnolol
JF167 angelol D
JF168 angelicone
JF169 ammijin
JF170 [(1R,2R)-2,3-dihydroxy-1-(7-methoxy-2-oxochromen-
6-yl)-3-methylbutyl] 3-methylbutanoate
JF171 [(1R,2R)-2,3-dihydroxy-1-(7-methoxy-2-oxochromen- d
6-yl)-3-methylbutyl] (Z)-2-methylbut-2-enoate
JF172 wallichilide i
JF173 senkyunone i
JF174 perlolyrine i
i
i

=T I = T = N = N = =%

JF175 myricanone
JF176 FA

JF180  o-spinasterol
JF181  troxerutin

JF182  sainfuran

JF183  saikosaponin ¢_qt
JF184  petunidin

JF185  octalupine

JF186  longikaurin A
JF187  linoleyl acetate
JF188  cubebin

JF189  baicalin

JF190  areapillin

JF191  3,5,6,7-tetramethoxy-2-(3,4,5-trimethoxyphenyl) chromone
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Fig. 4 KEGG pathway analysis of common targets
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Table 2 Relationship of ingredients-common targets

D %ix A5 D% B 55

JF1  APP. CYPI9Al. PPARy. VEGFA JF66 APP. CYPI9AI

JF4  APP. CYPI9Al. GSK3B. GUSB. NTRKI. PPARy [JF67 APP. COMT. GSK3B. MAPT

JF10 CASP7. PRKCy JF68 DPP4. GSK3p

JF12 DPP4 JF69 APP. COMT. DPP4. GSK3B. MAPT. PPARy
JF14 CYPI9AIl JF70 GSK3p

JF16 DPP4. GSK3p. TNF JF71 APP. CYPI9AI. GSK3p

JF19 CASP7. GSK3B. NTRKI JF72 AKRIAI. APP. GSK3p

JF20 CASP7. GSK3B. PRKCa. PRKCy JF73 AKRIAI. CYP19A1. GSK3B. MAPT
JF21 CASP7. GSK3B. PRKCy JF74 APP. COMT. PPARy

JF22  CYPI9AIl JF76 COMT. GSK3B. GUSP. VEGFA
JF24 PRKCy JF77 CYPI9AI. HMGCR. PPARy. SLC6A4
JF25 CYPI9AI. GSK3p JF79 CYPI9AI

JF28 CYPI9A1. HMGCR. PPARy. SLC6A4 JF80 APP. CYPI9AI. PPARy

JF32  APP. CYPI9AI. GSK3p JF81 CYPI9AI

JF34 AKRIAl. APP. CYPI9AI. GSK3p JF82 TNF

JF35 APP. CYPI9Al. GSK3B. GUSB. NTRKI. PPARy [JF84 COMT. CYPI9Al. DPP4. PPARy
JF36  AKRIAl. APP. CYPI9AI. GSK3p JF85 CASP7. PRKCa

JF37 CYPI9Al. HMGCR. PPARy. SLC6A4 JF86 DPP4. GUSB. NTRKI. TNF

JF38 AKRIAl. APP. CYPI9AI. GSK3B. MAPT JF87 DPP4. GSK3p

JF39 CYPI9Al. HMGCR. PPARy. SLC6A4 JF88 CASP7. COMT. CYP19Al. GSK3B. PPARy
JF42  CYP2D6. GSK3B. LGALS3. VEGFA JF90 CYPI9AI. GSK3B. MAPT

JF43  CYPI9A1. HMGCR JF92 CASP7. COMT

JF45 AKRIAl. CASP7. COMT. CYPI9Al. GSK3p  [IF94 CYPI9Al. GSK3B. GUSP. PPARy
JF46  CYPI9AI1. PPARy. TNF JF95 PRKCa

JF47 CASP7. COMT. DPP4. GSK3B JF96 APP. COMT. CYPI9AI. PPARy
JF48  CYPI9AIl JF97 CYPI9AI. PRKCa. PRKCy

JF50 FGFR3. NTRKI JF98  CYPI9AI

JF52  CYPI9AI JF99 CYPI9AI. HMGCR. PPARy. SLC6A4
JF53 CASP7. COMT. CYPI19A1. GSK3p JF100 CYPI9AI

JF54 CYPI9AI. PPARy JF101 CYPI19AI

JF55 CYPI9AI JF102 CYPI9AI. GSK3B. PPARy. TNF
JF56  CYPI9AIl JF105 CYPI9AI

JF57 CYPI9AIl JF109 CYPI9AI. NTRK1. TGFpI

JF58  CYPI9AI JF110 CYPI9AI

JF60 CYPI9AI JF110 MAPT

JF61 CYPI9AI JF113 FGFR2. MAPT. PRKCa

JF62 FGFR2 JF114 MAPT

JF63  CASP7. PPARy. PRKCa JF115 APP. CASP7. CYP19Al. GSK3B. HMGCR. PRKCo. TNF
JF64 APP. CYP19Al. TNF JF120 GSK3B. TNF

JF65 APP. CYPI19A1. MAPT JF124 APP. CYPI9AI
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JF124 TNF JF155 CASP7. GSK3B. NTRK1.NTRK2. PLK4., PRKCa

JF125 APP. CYP19A1. DPP4

JF131 CYPI19A1. HMGCR. PPARy. SLC6A4. TNF

JF132 CYP19A1. HMGCR. PPARy. TNF

JF133 HMGCR. PPARy. TNF

JF134 HMGCR. PPARy. TNF

JF135 CYP19A1. GSK3B. HMGCR

JF136 CYPI9A1. HMGCR. IL6. PPARy. SLC6A4

JF137 PRKCy

JF138 CYPI9A1. HMGCR. SLC6A4

JF139 CYPI19A1. HMGCR. PPARy. TNF

JF140 APP. CYPI9Al. GSK3B. HMGCR. NTRKI. PRKCa. SLC6A4
JF142 CYP19A1. HMGCR. PPARy. SLC6A4. TNF

JF144 ACE. CYP19A1. PPARy. TNF

JF146 APP. CYP19Al

JF147 HMGCR

JF148 CYPI9A1. NTRKI

JF149 GSK3p

JF150 CYP19A1. HMGCR. PPARy. PRKCa

JF151 AKRIAI. APP. CYPI9AI. GSK3B. MAPT. NTRK2
JF152 SLC6A4

JF154 APP. CYP19A1. MAPT. PPARy

JF156 CASP7. NTRKI. NTRK2
JF157 ACE. CASP7. GSK3p. HMGCR

JF158 CASP7. CYP19A1. GSK3B. NTRKI. NTRK2
JF162 GSK3p

JF164 GSK3B. PLK4

JF165 ACE. GSK3B. PRKCa. PRKCy

JF168 GSK3B. SLC6A4

JF172 ACE

JF173 CYP19AI1

JF175 GSK3B. PRKCy

JF177 CASP7. CYP19A1. GSK3B. NTRKI. NTRK2
JF178 AKRIA1. APP. CYPI9Al. GSK3p

JF179 AKRIA1. APP. CYPI9Al. GSK3B. MAPT
JF180 CYP19A1. HMGCR. PPARy. SLC6A4

JF184 AKRIAl. APP. CYPI9Al. GSK3B. MAPT
JF185 DPP4

JF187 CYP19A1. HMGCR. NOD2

JF188 CYP19A1. GSK3B. NTRKI. SLC6A4

JF189 TNF

JF191 AKRIAl. APP. CYPI9Al. GSK3B. MAPT

JF16 JF150
JF25 e JF1s8 JF152
g JF24
JF22 JF158 JF157
B s : - i
JF14 = LJF185. JF151_
JFTT. S
JF21. 3 i
JFao JF19- MM Inet WE
e BEE v W
s Iyt - MMJV
W
JF172 Ingth Tt
W g IS

JF168

JMS'.’: :

JF185 .

- ~PRKCA

- HMGCR

-DPP4 =

- AKRIAT -

TGFBY

e : IR
Jrage BB Jrqe5 g M,;
B 184 Jhge | JRgdo
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5 “UM-RO-HBEI” Mg

Fig.5 “TCM-ingredients-common targets” diagram
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Ffbt 2 /R SR %f ;. VEGFA. IL6. TNF.
PPARy. APP X 5 /MU RN, RIBIA
BF 90 45 Bk B SARS-CoV-2 B EH S ACE2 5
3CLprol?"le 73T RHEEE RN 3, FHIEIAE G
TR 25 AT R (B 6). B 6 ThyEdifER T S
R AT, W 6-A HRE I N RS
kanzonols W, 53K H VEGFA [ LYS-41 iX—2J&iR
PRIE I, EZ RN 24, S5RGBT
NS 3R LSRR D, 4 RARTEH 2R &
W IO A NS IR, K2R S E A
BRAFHIZEF ), JCHIEREHTT. B, JEig.

W RTEAS NIES L ARFE. R B2 S RELL AR B
Ir BEEERAR R R S5 E AN AR IR
5. [RIT, #EEE 1 APP S8 s s G Re DI,
APP SRR SHF BRI (BB 1, 25 pE&nT LA — P
TR R e X RGP E VR TR . Ak
R B-45 8 WE 55U APP RS (454
—41.84 kJ/moD), {BAEXHEHIEARTEESE, #ntasE
PERTREELZE, RELED TP —PRIE. Fdk
oy ik LR S AR R O RUr S S, HA GRS IE
S8R bb 22 R AN, SR IR SO0 Tt DR I B
PR I H: COVID-19 W BEFEAEVRITVE .«

R3I SFEESH
Table 3 Molecular docking binding energy data

454 RE/(kT-mol ™)

D%y

VEGFA IL6 TNF PPARYy APP ACE2 3CLpro
B-%+ S -29.28 -28.03 -17.57 -34.30 —41.84 -29.28 -22.17
MBS P -30.12 —-29.70 -17.99 -28.03 -38.91 -28.03 -23.43
kanzonols W —-33.89 -37.65 -21.33 -33.05 —41.42 -31.38 -28.86
Ea N -31.79 -33.05 -20.50 -31.79 -35.98 -30.12 —25.94
FERER —-33.89 -3430  -19.66 -30.96 -36.81 —30.54 -27.19
HIERTE 4 5 —-28.45 -32.21 -18.82 -35.14 -36.81 -26.35 —25.94
577 A £ Tl -31.79 —-33.89 -19.66 -32.21 —-38.91 -29.28 -25.30
KEBHEE -33.47 -35.98 -20.50 -32.63 -39.32 -33.47 -29.28
R bt 22 /R —27.19 —28.86 -16.31 —28.45 —-33.05 -23.84 -25.10
A —24.68 -2594  -16.73 -28.03 -33.89 -25.30 -20.03

A-kanzonols W-VEGFA B-$# R Z5%-VEGFA C-kanzonols W-IL6 D-KEH ZK-TNF E-HIERTH 2 3-PPARy  F-M{f & BE-APP

G-KJRHZK-ACE2 H-AREZE-3CLpro

A-kanzonols W-VEGFA B-isorhamnetin-VEGFA C-kanzonols W-IL6 D-luteolin-TNF E-(+)-anomalin-PPARy F-cerevisterol-APP

G-luteolin-ACE2  H-luteolin-3CLpro

6 XEERRTEE

Fig. 6 Schematic diagram of docking results
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Fig. 7 KEGG pathways enrichment analysis
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. AR OER . B OEEE .. KBRS ACE2
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TP TTOT381, B FER W] B-4r H WEAE AR N AR SN AT
TR BOSRR EE RE Y, AR AL 2 S
I CDA'T bk 4 f v H50RH 2 35 AR 40 A 25 -6
KA KB, [FIRE,  B-7 B8 AR A E B AT DA A
HMEEEFE SRR A0, S HEAT @ Jei 4 i 4

R TR RPN %8 (hepatitis B virus,
HBV) [ /31410,

DL ES 2L (wogonin) JSKIE T B AU 1) B4l 2
G, BT HAEESE L LRPUE . PuREE.
RIGER AL, BRILPUEL. PibE. O mE Ry
SEZGPRAE FH A 7S A0 H RN, B AR I DU %5
FReW WL HBY, FEH R EBCAT HBV 1%
HZYW), SIER, POE SRR E AT IFN
5 I PRI IR PR R TR A R B (AMPKO
% 3R BN 22 B 2 PO ERVE AR A, ndla A
RUBOR BRI 0], S B B URER BER D
BETE 1441,
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