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1. Serum stability
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Fig. S1 Deoxyinosine-mixed SATE-dCDN prodrugs retained the high serum stability. The serum
stability analysis of prodrugs was determined in 20% FBS. Each compound (100 uM) was incubated in
20 % FBS at 37°C. At various time (0 h,2 h, 4 h, 8 h, 12 h, 24 h, 48 h, 72 h, 96 h, 120 h), aliquots of the
reaction mixture were analyzed with HPLC at 254 nm. The % remaining of test compounds after
incubation in serum was calculated.

Table S1. The half-life period of deoxyinosine-mixed dCDN prodrugs and CDNs

Compounds T (h)
13d 105
13e 77
13f 86
14a 73
14b 114
14c 70
15 72
2'3'-cGAMP 31
ADU-S100 67
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2.Intracellular uptake and efflux of SATE-dCDN prodrugs
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Fig. S2. Uptake and efflux of SATE-dCDN prodrugs. (A) (B) THP-1 cells were treated with 10
uM prodrug 15 or 100 uM parent dCDN 3’,3’-c-di-d AMP for the indicated period of time, and
intracellular levels of the metabolites were determined in cellular extracts.

3. Activities of deoxyinosine-mixed dCDN prodrugs and CDNs
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Fig. S3. Activities of deoxyinosine-mixed dCDN prodrugs and CDNs. The ECsg values of 14a (A), 13d
(B), 14b (c), 13e (d), 2',3"-cGAMP (E) and ADU-S100 (F) were also assessed in THP1-Lucia cells.
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Fig. S4. The comparison of Emax. The Emax values of 13d-13e, 14a-14c, 2’,3'-cGAMP and ADU-
S100 were also assessed in THP1-Lucia cells.

4. Cell viability
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Fig. S5. Cell viability of THP-1 and HEK293T cells stimulated by inosine-mixed dCDN prodrugs and
CDNs. (A) 5x10° HEK293T cells or (B) THP-1 cells were seeded in 96-well plates. Cells were stimulated
with inosine-mixed dCDN prodrugs (10 uM), 2',3’-cGAMP (100 uM) and ADU-S100 (10 uM) for 24 h.
Then Cell Counting Kit-8 (CCKS8) (US EVERBRIGHT, c6005) was used to quantitatively assess cell
viability through the OD value at 450 nm. Data were presented as mean + SD, n = 3.
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5. Activity against five hSTING variants
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Fig. S6. The luciferase-based bioactivity evaluation of 14a, 3',3'-c-di-dIdAMP (6), SATE-3',3"-c-di-dAMP
(15) against five hSTING variants. HEK293T cells were cotransfected with IFN-B-luciferase reporter
plasmids and the test plasmids expressing (A) hSTING-WT, (B) hSTING-HAQ, (C) hSTING-AQ, (D)
hSTING-R232H, and (E) hSTING-R293Q. After 24 h, cells were further stimulated for 24 h in the
presence of tested compound (50 uM). The cells were lysed for luciferase assay. Data were presented as

mean + SD, n=3.

6. RT-gPCR primers of target genes and the internal control gene
Table S2. RT-gPCR primers of target genes and the internal control gene

Primer name Sequence (5°-37)
IFN-B-F AACAAGTGTCTCCTCCAAAT
IFN-B-R TCTCCTCAGGGATGTCAAAG
CXCL10-F CATTCTGATTTGCTGCCTTAT
CXCL10-R TTGATGGCCTTCGATTCTGG
IL-6-F AGACAGCCACTCACCTCTTCAG
IL-6-R TTCTGCCAGTGCCTCTTTGCTG
TNF-a-F TGAAAGCATGATCCGGGACG
TNF-a-R AGGCAGAAGAGCGTGGTGGC
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GADPH -F GGACCTGACCTGCCGTCTA
GADPH-R GAGTGGGTGTCGCTGTTGA

7. Relative quantification of phospho-STING, phospho-TBK1, phospho-IRF3
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Fig. S7. Relative quantification of phospho-STING, phospho-TBK1, phospho-IRF3. Prodrug 14a (10
M), 2.3'-cGAMP (100 uM) and ADU-S100 (10 pM) were used to treat THP1 cells for 4 h, and the
levels of total STING, phospho-STING, total TBK1, phospho-TBK1, total IRF3, phospho-IRF3, and B-

actin were assessed by Western blotting.
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8. Chemical characterization of *H, 13C, 3P NMR and HPLC spectra

1H, 3C spectra of 8:
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H, 1C, 3P NMR spectra of 9a
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H, BC, *'P NMR of 9b:
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H, BC, *'P NMR of 9c:
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H, BC, *'P NMR of 9d:
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H, BC, *'P NMR of 9e:
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H, BC, *'P NMR of 10
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'H, BC, P NMR of 11b:
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'H, BC, *'P NMR of 13b:
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'H, BC, P NMR of 13d:
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'H, BC, *'P NMR of 13e
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H, BC, *'P NMR of 13f
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'H, 1C, 3P NMR and HPLC spectra of 14a:
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1H, 1C, 3P NMR and HPLC spectra of 14b
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H, 1C, 3P NMR and HPLC spectra of 14c
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HPLC spectra of 2",3’'-cCGAMP:
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HPLC spectra of ADU-S100:
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Raw Images of western blots:
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B-actin
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