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ADDITIONAL FILE 4.
Upstream analysis data

Upstream regulator Molecule type P-value of 
overlap

Target molecules in dataset Mechanistic 
network

Interferon alpha Group 6,61E-30 AIM2, CEACAM1, DDX58, DYNLT1, EIF2AK2, EPSTI1, 
FBXO6, GBP1, HELZ2, IFI44, IFI44L, IFIH1, IFIT2, IFIT3, 

IL6R, LAP3, OAS1, OAS2, PARP12, PARP14, PARP9, 
PLSCR1, PML, RNASEL, RNF213, RTP4, SAMD9L, SAT1, 

TDRD7, TMEM140, TNFSF10, TRIM22, ZBP1

41 (11)

PRL Cytokine 3,01E-25 CMPK2, DDX58, DDX60L, EIF2AK2, EPSTI1, HELZ2, 
IFI44, IFI44L, IFIH1, IFIT3, MLKL, OAS1, OAS2, PARP12, 

PARP14, PLSCR1, SAMD9L, TDRD7, TMEM140, 
TRIM25, ZCCHC2

 

IFNA2 Cytokine 1,37E-24 APOL6, CEACAM1, CMPK2, DDX58, DDX60, EIF2AK2, 
GBP1, HSPA6, IFI16, IFI44, IFI44L, IFIH1, IFIT2, IFIT3, 

NLGN2, OAS1, OAS2, PARP12, PARP9, PLSCR1, 
PML, TDRD7, TNFSF10, TRIM22, ZBP1

32 (7)

IFNL1 Cytokine 5,25E-23 APOL6, DDX58, DDX60, EIF2AK2, GBP1, IFI44, IFI44L, 
IFIH1, IFIT2, IFIT3, OAS1, OAS2, PLSCR1, PML, TDRD7, 

TMEM140, TRIM22

34 (7)

NKX2-3 Transcription 
regulator

2,06E-18 BATF2, CMPK2, DDX58, DDX60, DDX60L, EIF2AK2, 
FAM46A, FBXO6, GBP1, HCP5, HELZ2, LAP3, PARP12, 

PARP14, PARP9, PLSCR1, RNF213, RTP4, SAMD9L, 
TRIM22

 

MAPK1 Kinase 1,30E-17 APOL6, DDX58, EIF2AK2, GBP1, IFI16, IFI44, IFIH1, 
IFIT2, IFIT3, LAP3, OAS1, OAS2, PARP12, PLSCR1, 

PML, TDRD7, TNFSF10, TRIM22, TRIM25, 
TRIM38

27 (5)

IRF7 Transcription 
regulator

2,91E-17 DDX58, GBP1, IFI16, IFI44, IFI44L, IFIH1, IFIT2, IFIT3, 
OAS1, OAS2, PLSCR1, RTP4, TNFSF10, TOR1B, 

TRIM22, ZBP1

42 (9)

Tretinoin Chemical - 
endogenous 
mammalian

4,38E-15 CCRL2, CEACAM1, DDX58, DDX60, DDX60L, DHRS9, 
EIF2AK2, FFAR2, G0S2, GRB10, HK3, IFI16, IFI44, 

IFI44L, IFIH1, IFIT2, IFIT3, IL6R, KCNJ2, LAP3, OAS1, 
OAS2, PARP14, PARP9, PLSCR1, PML, RNF213, RTP4, 

SAMD9L, TNFSF10, TOR1B, TRIM22, UCP3

51 (11)

TGM2 Enzyme 9,73E-15 CCRL2, CEACAM1, DDX60, DDX60L, FFAR2, HK3, 
IFIT2, IFIT3, OAS1, OAS2, PARP14, PARP9, PLSCR1, 

RNF213, SAMD9L, TOR1B, TRIM22

 

IL1RN Cytokine 3,97E-13 DDX58, GBP1, IFI44, IFI44L, IFIH1, IFIT3, OAS1, OAS2, 
PML, RTP4, TNFSF10, TRIM22

38 (9)

STAT1 Transcription 
regulator

4,63E-13 ALPK1, BATF2, DDX60, EIF2AK2, GBP1, IFIH1, IFIT2, 
IFIT3, OAS1, OAS2, PARP9, RTP4, SAMD9L, TNFSF10, 

TRIM22

20 (4)

Lipopolysaccharide Chemical drug 1,49E-12 APOBEC3B, APOL6, CCRL2, CEACAM1, CMPK2, CR1L, 
CSF2RA, DDX58, EIF2AK2, FFAR2, G0S2, GBP1, IFI44, 
IFI44L, IFIH1, IFIT2, IFIT3, IL6R, KCNJ15, OAS1, OAS2, 

PLSCR1, PML, SAT1, TNFSF10, TNFSF14, TRIM22

48 (10)

IFN Beta Group 3,04E-11 DDX58, EIF2AK2, IFI16, IFI44, IFIH1, IFIT2, IFIT3, OAS1,
OAS2, TNFSF10, ZBP1

34 (10)

IFNB1 Cytokine 3,79E-11 DDX58, EIF2AK2, IFIH1, IFIT2, IFIT3, OAS1, OAS2, 
PML, RNASEL, TNFSF10, ZBP1

41 (9)

MAP3K7 Kinase 7,98E-11 DDX58, GBP1, IFI44, IFIH1, IFIT2, IFIT3, OAS2, 
RNASEL, TNFSF10

40 (9)

Stallimycin Biologic drug 3,45E-10 IFI16, IFI44, IFIH1, IFIT2, IFIT3, OAS1, PML, 
TNFSF10

20 (5)
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Upstream regulator Molecule type P-value of 
overlap

Target molecules in dataset Mechanistic 
network

IFNG Cytokine 6,14E-10 AIM2, APOL6, CCRL2, CEACAM1, DDX58, EIF2AK2, 
GBP1, HCP5,  IFI16, IFI44, IFI44L, IFIH1, IFIT2, IFIT3, 

IL6R, OAS1, OAS2, PARP9,  PML, RTP4, TNFSF10, 
TRIM22

34 (8)

bromodeoxyuridine Chemical drug 9,88E-10 IFI16, IFI44, IFIH1, IFIT2, IFIT3, OAS1, PML, TNFSF10 20 (5)

TLR3 Transmembrane 
receptor

2,20E-09 AIM2, DDX58, IFI44, IFI44L, IFIH1, IFIT2, IFIT3, LMNB1, 
OAS1, TNFSF10

28 (10)

IFNAR2 Transmembrane 
receptor

2,89E-09 DDX58, IFI44, IFIH1, OAS1, OAS2, TNFSF10, TRIM22 21 (5)

Ifn Group 7,77E-09 DDX58, EIF2AK2, IFI16, IFIH1, OAS2, PML, RNASEL, 
TRIM22, ZBP1

23 (3)

PAF1 Other 1,22E-08 DDX58, FAM46A, HELZ2, IFI44, IFI44L, IFIT3, OAS2  

IRF1 Transcription 
regulator

1,60E-08 CEACAM1, IFIH1, IFIT2, IFIT3, OAS1, OAS2, PML,  
TNFSF10, TRIM22

24 (8)

poly rI:rC-RNA Biologic drug 1,69E-08 CEACAM1, DDX58, EIF2AK2, GBP1, IFI16, IFIH1, 
IFIT2, IFIT3, OAS1, OAS2, SAT1, TNFSF10

35 (12)

CNOT7 Transcription 
regulator

3,55E-08 CMPK2, IFI44L, OAS1, OAS2, PARP12, PLSCR1  

STAT2 Transcription 
regulator

5,29E-08 GBP1, IFIT2, IFIT3, OAS1, OAS2, TNFSF10 21 (6)

IFNA1/IFNA13 Cytokine 1,77E-07 IFIH1, IFIT2, OAS1, OAS2, PLSCR1, ZBP1 28 (6)

IFNAR1 Transmembrane 
receptor

4,37E-07 IFI44, OAS1, OAS2, TNFSF10, TRIM22 21 (6)

DDX58 Enzyme 5,38E-07 DDX58, EIF2AK2, IFI44, OAS1, TNFSF10 17 (3)

ribavirin Chemical drug 5,38E-07 APOBEC3B, DDX58, EIF2AK2, IFI44L, IFIT3  30 (10)

TCR Complex 1,16E-06 AIM2, DDX58, IFI44, IFI44L, IFIH1, IFIT2, IFIT3, LMNB1, 
OAS1, PASK

37 (10)

STAT3 Transcription 
regulator

1,17E-06 CEACAM1, EIF2AK2, IFI16, IFI44, IFIH1, IFIT3, OAS1, 
OAS2, PLSCR1, PML, TNFSF10, TRIM22

EIF2AK2 Kinase 3,35E-06 DDX58, EIF2AK2, OAS1, PARP12, PARP9, PLSCR1

IFNK Cytokine 4,27E-06 EIF2AK2, IFIH1, OAS1, ZBP1

PARP9 Enzyme 4,27E-06 IFI44, IFIT2, IFIT3, OAS2

SOCS1 Other 1,54E-05 DDX58, IFIH1, IFIT2, OAS1, OAS2 27 (6)

IFNL4 Cytokine 1,99E-05 DDX58, IFIH1, OAS2

IFN type 1 Group 2,01E-05 IFI16, IFIH1, PML, TNFSF10 27 (7)

oblimersen Biologic drug 2,05E-05 IFI16, IFI44, IFIT3, OAS1, OAS2  

IRF3 Transcription 
regulator

3,21E-05 DDX58, GBP1, IFI44, IFIH1, IFIT2, IFIT3 31 (8)

TNF Cytokine 3,62E-05 APOBEC3B, CARD6, DDX58, EIF2AK2, G0S2, GBP1, 
IFIH1, IFIT3, KCNJ2, NAIP, OAS1, OAS2, PARP14, PLSCR1, 

PML, SAT1, TDRD7, TNFSF10, TNFSF14, TRIM56

38 (10)

IFNA17 Cytokine 3,87E-05 EIF2AK2, IFIH1, ZBP1  

IRF2 Transcription 
regulator

4,12E-05 CEACAM1, GBP1, OAS1, TNFSF10 24 (4)
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IRF5 Transcription 
regulator

4,69E-05 IFI44, OAS1, PLSCR1, TNFSF10

Rosiglitazone Chemical drug 9,56E-05 APOL6, CCRL2, GBP1, IFIT2, OAS1, OAS2, TRIM22, 
UCP3

28 (8)

2-aminopurine Chemical 
reagent

1,05E-04 DDX58, IFIT2, OAS1

IRF9 Transcription 
regulator

1,05E-04 GBP1, IFIT3, OAS2 20 (4)

SB203580 Chemical - 
kinase inhibitor

1,33E-04 AIM2, CCRL2, CEACAM1, EIF2AK2, IFIT2, IFIT3, 
STK17B, TNFSF10

30 (8)

CC-122 Chemical drug 2,34E-04 DDX58, IFIT3 2 (2)

NUPR1 Transcription 
regulator

2,79E-04 APOBEC3B, IFIT2, IL6R, LHFPL2, LMNB1, PARP9, 
SAT1, SH2D5, SPATS2L, SRGAP2, UPP1

CD40LG Cytokine 2,90E-04 CSF2RA, EIF2AK2, G0S2, IFI44, IFIT2, IFIT3, PML, 
SEMA4D, TNFSF10

SMARCA4 Transcription 
regulator

2,94E-04 AIM2, CCRL2, CSF2RA, DHRS9, FFAR2, GBP1, HCP5, 
IFI16, KCNJ2, PASK, TNFSF10

33 (6)

MSC Transcription 
regulator

3,21E-04 DDX60, EPSTI1, IFI44, IFI44L

Polyinosine-
polycytidylic 
acid/
polyethylenimine 
formulation

Chemical 
reagent

3,89E-04 DDX58, IFIH1

Immunoglobulin Complex 4,47E-04 EIF2AK2, HK3, HSPA6, NAIP, PLSCR1, SAT1

IRF8 Transcription 
regulator

4,56E-04 DDX58, GBP1, OAS1, PML 29 (5)

TAB1 Enzyme 5,70E-04 GBP1, IFIH1, TNFSF10 16 (4)

ISG15 Other 5,80E-04 DDX58, OAS1 17 (3)

Salmonella enterica 
serotype abortus 
equi 
lipopolysaccharide

Chemical 
toxicant

5,84E-04 CCRL2, FFAR2, G0S2, GBP1, IFIT2, KCNJ2

Stat1-Stat2 Complex 8,09E-04 EIF2AK2, OAS1

IL2 Cytokine 8,73E-04 CARD6, CEACAM1, CSF2RA, KLRB1, NEAT1, 
STK17B, TNFSF10, TNFSF14, UPP1

IFNE Cytokine 8,73E-04 IFIH1, IFIT2, ZBP1  

SOCS3 Phosphatase 9,63E-04 IFIT2, OAS1, OAS2 20 (5)

GAPDH Enzyme 9,63E-04 IFIT2, OAS1, OAS2  

USP18 Peptidase 1,07E-03 OAS1, TNFSF10  

TLR9 Transmembrane 
receptor

1,22E-03 IFI44L, IFIT3, OAS2, TNFSF10 24 (6)

PRDM5 Transcription 
regulator

1,49E-03 APOBEC3B, CACNA1C, IL6R, PML  

IKZF3 Transcription 
regulator

1,71E-03 DDX58, IFIT3
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Decitabine Chemical drug 1,90E-03 AIM2, EIF2AK2, EVX1, IFI16, IFIT2, MAGEA3/MAGEA6, 
OAS1, RTP4, SAT1

ORMDL3 Other 2,08E-03 OAS1, OAS2

IFNA10 Cytokine 2,49E-03 IFIH1, ZBP1

IFNA21 Cytokine 2,49E-03 IFIH1, ZBP1

IFNA5 Cytokine 2,49E-03 IFIH1, ZBP1

IFNA7 Cytokine 2,49E-03 IFIH1, ZBP1

IFNA14 Cytokine 2,49E-03 IFIH1, ZBP1

IFNA6 Cytokine 2,49E-03 IFIH1, ZBP1

IL17D Other 2,49E-03 EIF2AK2, OAS1

IFNW1 Cytokine 2,93E-03 IFIH1, ZBP1

IFNA8 Cytokine 2,93E-03 IFIH1, ZBP1

IFNA4 Cytokine 2,93E-03 IFIH1, ZBP1

IFNA16 Cytokine 2,93E-03 IFIH1, ZBP1

SATB1 Transcription 
regulator

3,06E-03 CEACAM1, EPSTI1, HELZ2, TRIM22

IL1B Cytokine 3,13E-03 APOL6, CMPK2, G0S2, GBP1, HELZ2, IFIT3, 
IL6R, OAS2, TNFSF10

21 (4)

TNFRSF8 Transmembrane 
receptor

3,63E-03 GBP1, IFI16, TNFSF10  

BTK Kinase 4,78E-03 IFI44L, IFIT3, OAS2  

KLRC4-KLRK1/
KLRK1

Transmembrane 
receptor

5,03E-03 TCF7, TNFSF10  

IRF4 Transcription 
regulator

5,17E-03 GBP1, OAS1, PLSCR1, TNFSF10 5 (2)

TREM1 Transmembrane 
receptor

5,27E-03 CCRL2, FFAR2, IFIT2, KCNJ2, TNFSF14

TRIM13 Enzyme 6,30E-03 IFIT2

TRIM32 Transcription 
regulator

6,30E-03 IFIT2

STAT-1/2 Group 6,30E-03 TNFSF10

PMF1/PMF1-
BGLAP

Transcription 
regulator

6,30E-03 SAT1

UBE2L6 Enzyme 6,30E-03 DDX58

TRIM8 Other 6,30E-03 IFIT2

UBA7 Enzyme 6,30E-03 DDX58

HNRNPL Other 6,30E-03 CEACAM1

E64 Chemical - 
endogenous 

non-mammalian

6,30E-03 TNFSF10

CSF2 Cytokine 6,55E-03 CARD6, CEACAM1, CSF2RA, FFAR2, TNFSF14, UPP1
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PRDM1 Transcription 
regulator

7,01E-03 AIM2, MS4A4A, TNFSF10, TRIM38  

IL5 Cytokine 7,43E-03 CEACAM1, HSPA6, LMNB1, UPP1  

BRCA1 Transcription 
regulator

7,43E-03 DDX58, IFIT2, IFIT3, PLSCR1  

CRP Other 7,64E-03 IL6R, TNFSF10  

Mezerein Chemical - 
endogenous 

non-mammalian

7,64E-03 IFIH1, OAS2  

Isotretinoin Biologic drug 8,35E-03 IFIT3, OAS1, TNFSF10  

IFN alpha/beta Group 8,37E-03 IFIT2, TNFSF10 15 (4)

Ifn gamma Complex 8,71E-03 EIF2AK2, GBP1, TNFSF10 20 (5)

miR-199a-5p 
(and other miRNAs 
w/seed CCAGUGU)

Mature 
microrna

8,71E-03 CMPK2, SAMD9L, ZBP1  

MAVS Other 9,13E-03 IFIT3, OAS1  

AREG Growth factor 1,02E-02 GBP1, IFIT2, IFIT3  

Dexamethasone Chemical drug 1,04E-02 APOL6, ATF7IP2, CMPK2, G0S2, GBP1, HELZ2, 
HSPA6, IFIT3, IL6R, KCNJ15, PADI2, TNFSF14, UCP3

Methylnitronit-
rosoguanidine

Chemical 
toxicant

1,07E-02 CEACAM1, TNFSF10

JAK1/2 Group 1,26E-02 EIF2AK2

TRIM50 Other 1,26E-02 IFIT2

TRIM66 Transcription 
regulator

1,26E-02 IFIT2

TRIM58 Other 1,26E-02 IFIT2

TRIM67 Other 1,26E-02 IFIT2

TRIM36 Enzyme 1,26E-02 IFIT2

TRIM5 Enzyme 1,26E-02 IFIT2

CAV3 Enzyme 1,26E-02 KCNJ2

TRIM9 Enzyme 1,26E-02 IFIT2

MID2 Other 1,26E-02 IFIT2

MED6 Transcription 
regulator

1,26E-02 IFIT2

CDON Other 1,26E-02 MAPK14

PX-12 Chemical drug 1,26E-02 SAT1

Dinophysistoxin 1 Chemical 
toxicant

1,26E-02 CEACAM1

Sorafenib Chemical drug 1,43E-02 IFIT2, OAS1

ZBED6 Other 1,53E-02 TCF7, UPP1

Cisplatin Chemical drug 1,53E-02 ANKFY1, CARD6, G0S2, SAT1, STK17B, 
TNFSF10, TRIM22
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RARA Ligand-
dependent 

nuclear 
receptor

1,58E-02 DISC1, HCP5, IFI44, IFI44L, RTP4

5-O-mycolyl-beta-
araf-(1->2)-5-O-
mycolyl-alpha-araf-
(1->1')-glycerol

Chemical- 
endogenous 

non-mammalian

1,60E-02 IFIT2, IFIT3, NAIP

HOXA10 Transcription 
regulator

1,65E-02 DHRS9, SAT1, STK17B

IL7 Cytokine 1,65E-02 CEACAM1, TNFSF10, UPP1

TNFSF10 Cytokine 1,71E-02 EIF2AK2, IFI16, TNFSF10

Retinoid Chemical drug 1,72E-02 CEACAM1, TNFSF10

OSCAR Other 1,83E-02 TNFSF10, TNFSF14

Thioguanine Chemical drug 1,88E-02 TNFSF10

DHX58 Enzyme 1,88E-02 IFIH1

TRIM37 Enzyme 1,88E-02 IFIT2

TRIM25 Transcription 
regulator

1,88E-02 IFIT2

Presenilin Group 1,88E-02 PML

Eif2 Complex 1,88E-02 EIF2AK2

MTORC2 Complex 1,88E-02 IFIT2

PSMB8 Peptidase 1,88E-02 MAGEA3/MAGEA6

SPAG9 Other 1,88E-02 MAPK14

HERC5 Enzyme 1,88E-02 IFIT2

TAPI Chemical-
protease 
inhibitor

1,88E-02 IL6R

SPI1 Transcription 
regulator

1,92E-02 CSF2RA, HK3, PML

Collagen type II Complex 1,94E-02 TNFSF10, TNFSF14

PDLIM2 Other 1,98E-02 IFI44, IFIT3, PPP1R14A

POU5F1 Transcription 
regulator

2,01E-02 CARD6, NAIP, TDRD7, TNFSF10

PDCD1 Phosphatase 2,04E-02 KLRF1, PADI2

MAP2K6 Kinase 2,27E-02 IFIT2, TNFSF10

Mocetinostat Chemical drug 2,50E-02 MAGEA3/MAGEA6

ASCC1 Transcription 
regulator

2,50E-02 TNFSF10

NLRX1 Other 2,50E-02 OAS1

TH1 Cytokine Group 2,50E-02 PPP1R14A

SENP1 Peptidase 2,50E-02 PML
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IL12RB1 Transmembrane 
receptor

2,50E-02 OAS2

HLA-B Transmembrane 
receptor

2,50E-02 OAS2

PPP2R5B Phosphatase 2,50E-02 SAT1

I-BET-151 Chemical 
reagent

2,50E-02 NEAT1

Pegintron Biologic drug 2,50E-02 DDX58

Tin 
protoporphyrin IX

Chemical 
reagent

2,50E-02 MAPK14

Thymoquinone Chemical- 
endogenous 

non-mammalian

2,50E-02 SAT1, TNFSF10

SERPINF1 Other 2,50E-02 G0S2, TNFSF10

Imiquimod Chemical drug 2,50E-02 OAS1, TNFSF10

TLR7 Transmembrane 
receptor

2,53E-02 IFI44L, IFIT3, OAS2

CEBPA Transcription 
regulator

2,62E-02 CSF2RA, GBP1, OAS2, TNFSF10

SMARCB1 Transcription 
regulator

2,73E-02 EIF2AK2, IFI16, OAS1

IL24 Cytokine 2,75E-02 BATF2, EIF2AK2

Butyric acid Chemical- 
endogenous 
mammalian

2,94E-02 FFAR2, G0S2, IFI16, IFIT3, OAS2, SAT1

KRAS Enzyme 3,01E-02 EIF2AK2, OAS1, UPP1

Ionomycin Chemical 
reagent

3,01E-02 EIF2AK2, TNFSF10, TNFSF14

BLVRA Enzyme 3,11E-02 TNFSF10

TRIM38 Other 3,11E-02 IFIT2

RIPK2 Kinase 3,11E-02 CARD6

SUMO3 Other 3,11E-02 PML

PPP2R2A Phosphatase 3,11E-02 SAT1

GATA6 Transcription 
regulator

3,13E-02 PPP1R14A, TNFSF10

LDL Complex 3,38E-02 APOBEC3B, G0S2, HSPA6, IFIT2

IRF3 dimer Complex 3,72E-02 IFIT2

CREB3L2 Transcription 
regulator

3,72E-02 EVX1

Catumaxomab Biologic drug 3,72E-02 TNFSF10

OSMR Transmembrane 
receptor

3,72E-02 IL6R

GSK3A Kinase 3,72E-02 TNFSF10
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Poly dA-dT Chemical 
reagent

3,72E-02 ZBP1

VEGFA Growth factor 3,78E-02 CCRL2, CEACAM1, GBP1, GRB10

FANCC Other 3,96E-02 IFI44L, OAS1

Entinostat Chemical drug 3,96E-02 CSF2RA, TNFSF10

Geldanamycin Chemical- 
endogenous 

non-mammalian

4,02E-02 GBP1, IFIT2, RNASEL

STK11 Kinase 4,11E-02 AVIL, STK17B, TNFSF10

6-mercaptopurine Chemical drug 4,33E-02 TNFSF10

SENP7 Peptidase 4,33E-02 CACNA1C

SLC5A8 Transporter 4,33E-02 TNFSF10

L1RE1 Other 4,33E-02 POT1

Polyamines Chemical-other 4,33E-02 SAT1

ARID3B Transcription 
regulator

4,93E-02 TNFSF10

ETS1 Transcription 
regulator

4,99E-02 HSPA6, PML, TNFSF14


