
Supplementary Figure and Figure Legends 

 

 
Supplementary Figure 1. Differential gene expression and functional protein association 
network (STRING) analysis of RNA-seq data. THP-1 cells were treated with vehicle or 10ug/ml CBD 
and co-stimulated with 2’3’-cGAMP for 8 hours. Afterwards, we extracted RNA for transcriptomics 
analysis through RNA-seq. (A) Differential gene expression of THP-1 that were mock treated, or treated 
with 2’3’-cGAMP alone, CBD alone, or cotreated with CBD and 2’3’-cGAMP. Gene families belonging 
to metal homeostasis is highlighted in purple box; ISGs are highlighted in red boxes; autophagy 
receptor SQSTM1/p62 is highlighted in green box. (B) Protein-protein interactions and pathway 
analysis by protein association network (STRING) analysis.  
 
 
  

MT2A
MT1G
MT1X
MT1F
HMOX1
MT1F
MT1M

THP1.cG
AM

P.1

THP1.cG
AM

P.2

THP1.cG
AM

P.3

THP1.3

THP1.1

THP1.2

THP1.CBD_plus_cG
AM

P.1

THP1.CBD_plus_cG
AM

P.2

THP1.CBD_plus_cG
AM

P.3

THP1.CBD.2

THP1.CBD.1

THP1.CBD.3

MT2A
MT1G
MT1X
MT1F
HMOX1
MT1E
MT1M
INSIG1
MSMO1
SCD
PLIN2
SLC3A2
LDLR
MT1L
IFIT3
IFIT2
TRIM22
SAMD9L
OAS1
EPSTI1
IFIT1
MX1
OAS3
OAS2
AARS1
ALDH1L2
MAP1B
STARD4
DDIT3
MANF
MERTK
IDI1
FDFT1
HMGCR
SLAMF7
DDIT4L
GPNMB
HMGCS1
DHCR7
SLC30A1
SQLE
HTRA3
HERPUD1
HYOU1
HSPA5
PPP1R15A
RIMS3
METTL7B
SLC17A5
ASAH1
PDIA4
CALR
SQSTM1
TFRC
SLC39A10
TIMP3
B4GALT5
UBE2L6
LY6E
HERC6
PLSCR1
DTX3L
ADAR
TRIM14
APOL6
IFI16
STAT2
MX2
DDX58
SP110
RSAD2
IFIT5
USP18
DDX60
SAMD9
XAF1
STAT1
IFIH1
EIF2AK2
PARP14
SIGLEC1
PARP9
IRF7
CMPK2
HELZ2
IFI6
ISG15
OASL

−1

0

1

2A BcGAMP vehicle cGAMP+CBD CBD
IFIT3
IFIT2
TRIM22
SAMD9L
OAS1
EPST11
IFIT1
MX1
OAS3
OAS2

IFIT6
STAT2
MX2
DDX58
SP110
RSAD2
IFIT5
USP18
DDX60
SAMD9
XAF1
STAT1
IFIH1
EIF2AK2
PARP14
SIGLEC1
PARP9
IRF7
CMPK2
HELZ2
IFI6
ISG15
OASL

MTs

SQSTM1/p62

ISGs

Lipid related

p62

MTs

Heat shock
protein family

MT2A
MT1G
MT1X
MT1F
HMOX1
MT1F
MT1M

THP1.cG
AM

P.1

THP1.cG
AM

P.2

THP1.cG
AM

P.3

THP1.3

THP1.1

THP1.2

THP1.CBD_plus_cG
AM

P.1

THP1.CBD_plus_cG
AM

P.2

THP1.CBD_plus_cG
AM

P.3

THP1.CBD.2

THP1.CBD.1

THP1.CBD.3

MT2A
MT1G
MT1X
MT1F
HMOX1
MT1E
MT1M
INSIG1
MSMO1
SCD
PLIN2
SLC3A2
LDLR
MT1L
IFIT3
IFIT2
TRIM22
SAMD9L
OAS1
EPSTI1
IFIT1
MX1
OAS3
OAS2
AARS1
ALDH1L2
MAP1B
STARD4
DDIT3
MANF
MERTK
IDI1
FDFT1
HMGCR
SLAMF7
DDIT4L
GPNMB
HMGCS1
DHCR7
SLC30A1
SQLE
HTRA3
HERPUD1
HYOU1
HSPA5
PPP1R15A
RIMS3
METTL7B
SLC17A5
ASAH1
PDIA4
CALR
SQSTM1
TFRC
SLC39A10
TIMP3
B4GALT5
UBE2L6
LY6E
HERC6
PLSCR1
DTX3L
ADAR
TRIM14
APOL6
IFI16
STAT2
MX2
DDX58
SP110
RSAD2
IFIT5
USP18
DDX60
SAMD9
XAF1
STAT1
IFIH1
EIF2AK2
PARP14
SIGLEC1
PARP9
IRF7
CMPK2
HELZ2
IFI6
ISG15
OASL

−1

0

1

2A BcGAMP vehicle cGAMP+CBD CBD
IFIT3
IFIT2
TRIM22
SAMD9L
OAS1
EPST11
IFIT1
MX1
OAS3
OAS2

IFIT6
STAT2
MX2
DDX58
SP110
RSAD2
IFIT5
USP18
DDX60
SAMD9
XAF1
STAT1
IFIH1
EIF2AK2
PARP14
SIGLEC1
PARP9
IRF7
CMPK2
HELZ2
IFI6
ISG15
OASL

MTs

SQSTM1/p62

ISGs

Lipid related

p62

MTs

Heat shock
protein family



 

 
 
Supplementary Figure 2. Confirmation of RNA seq results by RT-PCR. THP-1 and primary CD14+ 
macrophages were treated with either mock, CBD alone, 2’3’-cGAMP or 2’3’-cGAMP and CBD for 8 
hours. CBD attenuate 2’3’-cGAMP upregulation ISG15 and IFIT1 in (A) THP-1 and, (B) and primary 
macrophages. CBD upregulate MT2A and HMOX1 regardless of 2’3’-cGAMP stimulation in (C) THP-1 
and, (D) primary macrophages.  
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Supplementary Figure 3. Increased autophagy activity in CBD treated HIV infected primary 
macrophages. CD14+ primary monocytes sorted from healthy PBMCs were first differentiated into 
macrophages then treated with vehicle or 2ug/ml CBD for 1 day, followed by HIV infection for 8 days 
in the absence or presence of 2ug/ml CBD. (A) Western blot of HIV and HIV+CBD treated cells (B) 
Bar graph showing LCI/LCII ratio of the western blot analyzed by Image Lab Software. (C) Real time 
PCR analysis of P62 mRNA expression in HIV infected cells with or without CBD treatment.  
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