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[ Abstract] Objective To explore the significance of coronavirus infection-related multiple organ dysfunction syndrome ( MODS)
following coronavirus disease 2019 (COVID-19) by bioinformatics prediction for molecular mechanism and intervention drugs. Methods
After the whole genome expression profile of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was obtained from the public
database Gene Expression Omnibus ( GEO), the Impute package of R language, Limma package and the Robust Rank Aggregation

(RRA) algorithm were used respectively to standardize the data, screen differential expression genes ( DEGs), and screen significant
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DEGs. Then epigenomic mechanism analysis was performed using the R language Clusterprofile package for GO function enrichment and
KEGG pathway enrichment analysis. EpiMed (Epigenomic Precision Medicine Prediction platform) established earlier by us was used to
screen potential intervention drugs. Results  Bioinformatics analysis indicated that in the SARS-CoV-2 infected mice, lung injury was
based on asthma signaling pathways, heart damage on viral myocarditis signaling pathways, kidney damage on proximal tubule bicarbonate
recycle signaling pathways, liver injury on nonalcoholic fatty liver disease signaling pathways, and hematopoietic function damage on
hematopoietic cell lineage signaling pathways. EpiMed platform screened out the drugs with potential intervention effect on SARS-CoV-2
infection-induced MODS, including TNF-1 inhibitors, polygonum cuspidatum, ritonavir, houttuynia cordata, nevirapine, patrinia,
famciclovir, siduofovir, forsythia, interferon-au, chloroquine phosphate, remdesivir and abidol. Conclusion =~ SARS-CoV-2 infection
can cause MODS through organ-specific related pathways, and a series of potential intervention drugs are predicted based on these
pathways, which need further in vivo and in vitro experiments and clinical validation. Our study helps to guide clinical and basic
research on COVID-19 related MODS.
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Table 1 Drugs and related target molecules predicted by EpiMed that have potential intervention effect on SARS related MODS
Ttem Type r P value Related target molecule

TNF-a inhibitor Drug -0.76 <0.01 CFD ,THRSP ,ADIPOQ ,TMEM45B,0GN ,DCN ,HLF ,ZNF212 ,ITGB5 ,DGAT2 ,SCD,
FMOI,WFDCI2,PSMEI ,MAFF ,TUBB6,NOD2 ,MXDI ,SERPINA3 , IFITM3 , NAMPT,
HBEGF ,ZFP36,LY6D ,S100A4, TGM1 ,APOLI ,CFB IL1B,APOD ,GBP3 ,NTSC3A
GBP2 ,NMI,UBE2L6 ,ATF3 ,ALDHIA3,CI150rf48 ,MX1,0ASL,CCL2 ,IL6

Polygonum cuspidatum  Herb  =0.748  <0.01  MYH7,TNF

Ritonavir Drug -0.58 <0.01 CXCL10,ITPA,CYP2EI ,Gadd45a ,AIF1 ,IGFBP3 ,CTSF ,GDFL5 ,LGALS3 ,PSMEI ,
GATM ,NR2F2 ,UBL3 ,RAB11B,CIQB,IRF7 ,NEDD4,PDK2 ,ADA , FMO1

Houttuynia cordata Herb  -0.396 <0.01 CCL2,STATI ,TNF ,SOCS1

Nevirapine Drug -0.314 <0.01 LY6E ,FASN ,C1501f48 ,TIMP1 ,POLE4,COX7C ,CHURC1 ,PSMAS5 ,CENPWCUEDCI ,
MARCKSLI ,LYRM1 ,DYNLLI ,CFD ,NTSC3A ,0STC ,S100A4 , SPATS2L,,S100A10,,GDFI5
IGFBP6, SCD,CFB,SERPINA3,1SG15 ,ALDHIA3 ,MANF ,ASS1,IFITM3 ,PPAl

Patrinia scabiosaefolia Herb  -0.208 <0.01 ILIB,TNF

Famciclovir Drug  -0.204  <0.01 CTSF,STAT2 ,PYCARD ,C1QB , MARCKSLI ,NFE2 , LGALS3BP , PSMAS ,CHD4 ,UBL3 ,
PSMB9,IRF7,ITPA ,SPL40,5100A4 ,PSME1 ,NEDD4 ,TNF

Cidofovir Drug  -0.186 <0.01 OSTC,DSP,S100A10,SMOC1 ,TIMP1 ,SNRPF ,FAM102B ,CKSIB ,DYNCI12 ,ALDHIA3,
GADD45A ,IRF9,S100A14 ,MAMDC?2 ,IFITM3 ,S100A4,ILi1B, ISG15,TUBBG
PLAU,ASS1,CENPW, CSTA,GGCT ,Clorf198,NAA20,IGFBP3 ,MX1,DYNLLI

Forsythia Herb  -0.129 <0.01 TNF, BAX, PRTN3

Natural alpha interferon ~ Drug ~ =0.08  <0.01 COX7C,0ASI ,DYNLLI ,PARPI2 ,LYGE ,0AS3 ,PSMAS ,1SG20, PALLD , IRF9, LAP3,
PSMBS8,TAP1 ,IFIT3 ,SNRPF ,ISG15 ,APOLI ,PML,PSMB9,DSP ,IFITM3 ,TREX1 ,
TRIM5 ,LGALS3BP ,IGFBP6 ,IFIT2 ,EIF2AK2 ,NAMPT ,CCL2 ,ADAR ,PLAU,S100A10,
OGFR ,RSAD2 ,0ASL, UBE2L6 ,MX1,PSMEI , XAF1 ,AIDA | IFI35 ,0AS2 ,HERCG
DDX58 ,NMI ,STATI ,IFIHI ,IRF7

Chloroquine Phosphate Drug -0. 06 0. 009 UBL3 ,HCK ,PELI2 ,CFD ,GDF15 ,ADORA2B ,MAMDC2 ,ARMCX2 ,GBP2 ,GOLIM4 ,ASS1 ,
AIDA ,ATXN7L3B ,PALLD ,ABCAI ,SGPPI ,MAP2KI ,CHURCI ,C150rf48 ,CMC1 , TIMPI ,
ALDHIA3 ,IL-6,RAD21 ,DYNCII2

Remdesivir Drug -0.05 0.003 SI100A10,MANF ,TMEM192 ,DDIT3,0STC ,GADD45A ,MTHFD2 ,SNRPF ,APP ,CENPW ,
MARCKSLI ,RPF2 ,SCD , GINSI , TUBBG6 ,ASS1 , PLAU ,DYNLLI ,ISG15 , TRIB3 , NAMPT

Arbidol Drug  -0.02  0.016  AIDA,GGCT,CKSIB,TUBB6,COX7C ,SNRPF ,S100A14,RPF2 ,IGFBP6 ,DYNCII2,

TIMP1,IFITM3 ,PPAl ,DYNLLI ,CSTA,S100A10,DSP ,ARHGEF 18 ,MANF ,ALDHIA3 ,

TMEMI126A,CENPW ,SRP19

SARS: severe acute respiratory syndrome; MODS: multiple organ dysfunction syndrome; TNF-a: tumor necrosis factor-alpha.
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