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Drug discovery for coronavirus disease 2019 based on text mining and
biomedical databases
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Abstract: Objective Based on text mining technology and biomedical database, data mining and analysis of coronavirus disease
2019 (COVID-19) were carried out, and COVID-19 and its main symptoms related to fever, cough and respiratory disorders were
explored. Methods The common targets of COVID-19 and its main symptoms cough, fever and respiratory disorder were obtained
by GenCLiP 3 website, Gene ontology in metascape database (GO) and pathway enrichment analysis, then STRING database and
Cytoscape software were used to construct the protein interaction network of common targets, the core genes were screened and
obtained. DGIdb database and Symmap database were used to predict the therapeutic drugs of traditional Chinese and Western
medicine for the core genes. Results A total of 28 gene targets of COVID-19 and its main symptoms were obtained, including 16
core genes such as IL2, IL1B and CCL2. Through the screening of DGIdb database, 28 chemicals interacting with 16 key targets
were obtained, including thalidomide, leflunomide and cyclosporine et al. And 70 kinds of Chinese meteria medica including
Polygonum cuspidatum, Astragalus membranaceus and aloe. Conclusion The pathological mechanism of COVID-19 and its main
symptoms may be related to 28 common genes such as CD4, KNG1 and VEGFA, which may participate in the pathological process
of COVID-19 by mediating TNF, IL-17 and other signal pathways. Potentially effective drugs may play a role in the treatment of
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COVID-19 through action related target pathway.
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Fig.1 Data analysis and flow chart
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Table 2 Prediction results of chemical drugs

it i PE/IIDS SN COYID-19 llﬁﬁifﬁiiﬁ
€:(¥9) AHIHIF 7T S G

Canakinumab (= JI§ FL37) IL1B 19169963 10.34 H NCT04348448
Golimumab ( XFI A H51) TNF 21079302 4.69 A NCT05080218
Rilonacept( 1% 783 IL1B 23319019 3.45 T
Mechlorethamine (& ST ) CSF2 10640980 3.11 i
Adalimumab (B[ JE A HL T CRP.TNF 27096233 2.50 A NCT04705844
Tacrolimus (fth 3¢ £ ] ) GPT 9825815 1.88 H NCT05077254
Infliximab (3 F ] & . 57) TNF.ILIB 16720636 1.59 A NCT04425538
Etanercept ({5 75 1) TNE.CSF2 16720636 1.28 f NCT05080218
Bevacizumab ( DU Ek H.41) VEGFA .MMP9.CXCLS 18182667 1.02 H NCT04305106
Raltitrexed (7 & it 28) ALB 15025739 0.87 "
Procarbazine ( 1 2% Jfff) CSF2 10640980 0.62 ¥
Aldesleukin (Bt 51/ 50D L2 0.50 A NCT04724629
Daclizumab G 52 | £k #.51) L2 0.50 7
Propylthiouracil ( P fif 4 4% g ) MPO.TNF 26509551 0.36 "
Ustekinumab (2 &] B EL4T) IL1B 28696418 0.34 A NCT05014555
Rituximab (| 2% # H.H1) L2 23645042 0.28 H NCT04877496
Thalidomide (70 ] £ %) TNF 8755512 0.27 f NCT04273581
Methimazole (! 7 Ik ) CSF2.TNF.CXCL8 8836317 0.26 "
Temozolomide ( # T [ ) CSF2 12610499 0.23 "
Glimepiride (4 51 £ I§) TNF 14686960 0.23 ¥
Leflunomide CR K4 CXCLS8 10902750 0.19 H NCT04361214
Oxaliplatin (B> F] 41D VEGFA 24090479 0.18 "
Hydroxychloroquine (¥£ 5 ") TNF 9002011 0.17 H NCT04340544
Capecitabine(E 1 Aih) VEGFA 20125120 0.14 ¥
Lenalidomide CR B FE %) TNE.VEGFA 0.13 f NCT04361643
Cyclosporine (M #1 %) IL2.TNF 12135706 0.10 f NCT04412785
Irinotecan (fF 37 %5 ) VEGFA 20125120 0.10 7
Vinblastine (K: 7258 CSF2 10640980 0.10 T
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Table 3 Efficacy of high frequency traditional Chinese

medicine
2T LI/ & /%

BRI 606 14.38
T MAERE 2 293 6.95
(&%) 255 6.05
Rk &R 255 6.05
A Z 250 5.93
5 R LT 24 187 4.44
TR fRER 178 422
150 S iy 24 173 411
R 157 3.73
T RRY 154 3.65
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R4 BEBPH(HLR=1)
Table 4 High frequency Chinese materia
medica (frequency=>11)

] PR A% || R Bk %

S 15 0.36 & 11 0.26
PEAL 14 0.34 TR 11 0.26
B 14 0.34 SEHH 11 0.26
P 14 0.34 TiE 11 0.26
Lk 14 0.34 Fr= 11 0.26

41 14 0.34 TF 11 0.26
R 14 0.34 JA B 11 0.26

Y 14 0.34 JTEE 1 0.26
5 ifg 14 0.34 FEAL 11 0.26
RIHL 14 0.34 T 11 0.26
iR 13 0.31 AW 11 0.26

Kl 13 0.31
JBR BT 13 0.31
Wi 13 0.31

K 13 0.31
SES 12 0.29

ST 12 0.29

BT 12 0.29

wER 1 0.26
GREE 11 0.26
N 11 0.26
FR=t 11 0.26
HTH 11 0.26
w1 0.26
ZRE 11 0.26

GiIR=duy 12 0.29 g3 11 0.26
ik 12 0.29 e 1 0.26
HMapk 12 0.29 AR 11 0.26
my 12 0.29 A 11 0.26
LR 12 0.29 A 11 0.26
LFRE 12 0.29 NS 11 0.26
HE 12 0.29 iz 11 0.26

BB 12 0.29 AKKRE 11 0.26
e 12 0.29 W 1 0.26
T 12 0.29 2EF 1 0.26
e~ 12 0.29 K& 11 0.26
nt 12 0.29 +IRE 11 0.26
WAt 12 029 || FAHET 1 0.26
JCE 12 0.29 ) 11 0.26
ptaly 11 0.26 WA 11 0.26
H i B 11 0.26 KHT 1 0.26

FE 11 0.26 KT 11 0.26
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