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Supp. Figure 1 The generation of Trim29 KO mice using CRISPR-Cas9 technology
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TRIM29 knockout mice were generated using CRISPR-Cas9 technology. The schematic diagram of knockout strategy was showed in Supp.Fig1a. Two gRNA
targeting the first exon of Trim29 were used to induce gene editing of TRIM29, causing depletion of 265bp of the first TRIM29 and degradation of TRIM29 mRNA 
(Supp. Fig1a,1b). Primers were designed for genotyping, resulting in a 723bp for WT and 458bp for KO (Supp.Fig1b). The mice were normal in development, 
without any appreciable abnormality. Immunoblot assay (Supp. Fig.1c) and qPCR (Supp. Fig.1d) result showed that TRIM29 was depleted in HSV-60-stimualted-
BMDM and alveolar macrophage of Trim29 KO mice. Line 1: WT BMDM, non-treated; line2: WT alveolar macrophage; line 3: WT BMDM, HSV-60 stimulated for 
24hrs; Line 4: KO BMDM, non-treated; line5: KO alveolar macrophage; line 6: KO BMDM, HSV-60 stimulated for 24hrs. 
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Fig.1. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#680, #681, #682. 

 

Mouse-ID#683, #684, #685: were wildtype. 
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Fig.3. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#680, #681, #682. 

 

Mouse-ID#683, #684, #685: were wildtype. 
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Fig.2. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#683, #684, #685. 

 

B. Chr2 

1            AGGCCTGCGCCACTCATTGCTGG   23 
51130478     ATCCCTGCCCCACTCATTGCTAG   51130500 

The 445 bp long products were generated from PCR genotyping using the primers and conditions 

listed below. The amplicons were then purified and sent for DNA sequencing analysis. 

Mouse Trim29-Off target2 primer-F: ATCCACTTAACCATCAAGGCTTCTTGTC 

Mouse Trim29-Off target2 primer-R: TTTGGGGGTGATACCTGAGCCA 

x Product Size: 445 bp 

x Annealing Temp: 60℃ 

DNA sequencing using the primer listed below revealed that there were no mutation happened in 

Mouse-ID#680, #681, #682, #683, #684, #685. Each mutant mouse’s chromatogram (Fig.3 and 
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Fig.3. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#680, #681, #682. 

 

Mouse-ID#683, #684, #685: were wildtype. 
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Fig.5. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#680, #681, #682. 

 

Mouse-ID#683, #684, #685: were wildtype. 
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Fig.6. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#683, #684, #685. 

 

D. Chr8 

1            AGGCCTGCGCCACTCATTGCTGG    23 

33528824     AGTGCTGCTACACTCATTGCAGG    33528846 

The 471 bp long products were generated from PCR genotyping using the primers and conditions 

listed below. The amplicons were then purified and sent for DNA sequencing analysis. 

Mouse Trim29-Off target4 primer-F: AACTTCTTGAGATATTGGCCTTGGTA 

Mouse Trim29-Off target4 primer-R: TCATCGCTGTTGGCTTGCTCT 

x Product Size: 471 bp 

x Annealing Temp: 57℃ 

DNA sequencing using the primer listed below revealed that there were no mutation happened in 

Mouse-ID#680, #681, #682, #683, #684, #685. Each mutant mouse’s chromatogram (Fig.7 and 

a, Chr 16
41327216 to 41327238
TGACCTGGGCCACTCATTGCAAG

b, Chr 2
51130478to 51130500
ATCCCTGCCCCACTCATTGCTAG

c, Chr 6
123340959 to 123340981
AGCCCTGGGCCATTCATTGCTAG

Supp. Figure 2 Sequencing results of potential off-target sites of CRISPR-Cas9 
The potential off-target sites were examined by sequencing (Supp. Fig. 3a-3j). 
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Fig.7. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#680, #681, #682. 

 

Mouse-ID#683, #684, #685: were wildtype. 
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Fig.8. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#683, #684, #685. 

 

E. Chr9 

1            AGGCCTGCGCCACTCATTGCTGG    23 
39791464     AGACCTGTGGCACTCATTGAGGG    39791486 

The 384 bp long products were generated from PCR genotyping using the primers and conditions 

listed below. The amplicons were then purified and sent for DNA sequencing analysis. 

Mouse Trim29-Off target5 primer-F: CCTACCAGATGCTCAGGAAGTGTTAGTG 

Mouse Trim29-Off target5 primer-R: GCACTGTTGAAAGCCCTGGGTG 

x Product Size: 384 bp 

x Annealing Temp: 59℃ 

DNA sequencing using the primer listed below revealed that there were no mutation happened in 

Mouse-ID#680, #681, #682, #683, #684, #685. Each mutant mouse’s chromatogram (Fig.9 and 
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Fig.9. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#680, #681, #682. 

 

Mouse-ID#683, #684, #685: were wildtype. 

 Cyagen Biosciences Inc. 
 www.cyagen.com 

16/32 

 

Fig.10. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#683, #684, #685. 

 
(Targeting sequence: CCGACTTTGCCCGCGCCAGGAGG) 

Five potential off-target sites have been identified by PCR and sequence analysis. 

Potential off-target sites: (The upper panel is the targeting sequence, and the down panel is the potential 

off-target sites sequence, the mismatches base between them is show in red) 
 

F. Chr11 

1            CCGACTTTGCCCGCGCCAGGAGG   23 
73392652     TCCTCTTTCCCCGCGCCAGGGGG    73392674 

The 449 bp long products were generated from PCR genotyping using the primers and conditions 

listed below. The amplicons were then purified and sent for DNA sequencing analysis. 

Mouse Trim29-Off target6 primer-F: TTTGGGGTAGAATGGCCGCTG 

Mouse Trim29-Off target6 primer-R: GGCCTGAGAGCGGTGGTCTAAGAC 

d, Chr 8
33528824 to 33528846
AGTGCTGCTACACTCATTGCAGG

e, Chr 9
39791494 to 39791486
AGACCTGTGGCACTCATTGAGGG

f, Chr 11
73392652 to 73392674
TCCTCTTTCCCCGCGCCAGGGGG
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Fig.11. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#680, #681, #682. 

 

Mouse-ID#683, #684, #685: were wildtype. 
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Fig.12. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#683, #684, #685. 

 

G. Chr4 

1            CCGACTTTGCCCGCGCCAGGAGG   23 
166139465    CAGGCTCTTCCCGCGCCAGGCAG   166139487 

The 557 bp long products were generated from PCR genotyping using the primers and conditions 

listed below. The amplicons were then purified and sent for DNA sequencing analysis. 

Mouse Trim29-Off target7 primer-F: GTTTCTGGTTTCCTCCTGTGACGATG 

Mouse Trim29-Off target7 primer-R: GAAAACTGCCTGAAGAGTAGGGTCTGG 

x Product Size: 557 bp 

x Annealing Temp: 60℃ 

DNA sequencing using the primer listed below revealed that there were no mutation happened in 

Mouse-ID#680, #681, #682, #683, #684, #685. Each mutant mouse’s chromatogram (Fig.13 and 

Supp. Figure 2 Sequencing results of potential off-target sites of CRISPR-Cas9 
The potential off-target sites were examined by sequencing (Supp. Fig. 3a-3j). 
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Fig.13. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#680, #681, #682. 

 

Mouse-ID#683, #684, #685: were wildtype. 
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Fig.14. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#683, #684, #685. 

 

H. Chr15 

1            CCGACTTTGCCCGCGCCAGGAGG   23 
82077028     CCGAATCTGCCCGCCCCAGGAGG   82077050 

The 464 bp long products were generated from PCR genotyping using the primers and conditions 

listed below. The amplicons were then purified and sent for DNA sequencing analysis. 

Mouse Trim29-Off target8 primer-F: TCAAGACCCAGATACGACAGCATATCCT 

Mouse Trim29-Off target8 primer-R: CTGGCATGGCACCCACCGTT 

x Product Size: 464 bp 

x Annealing Temp: 62℃ 

DNA sequencing using the primer listed below revealed that there were no mutation happened in 

Mouse-ID#680, #681, #682, #683, #684, #685. Each mutant mouse’s chromatogram (Fig.15 and 

 Cyagen Biosciences Inc. 
 www.cyagen.com 

24/32 

 
Fig.15. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#680, #681, #682. 

 

Mouse-ID#683, #684, #685: were wildtype. 

 Cyagen Biosciences Inc. 
 www.cyagen.com 

25/32 

 
Fig.16. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#683, #684, #685. 

 

 

I. Chr5 

1            CCGACTTTGCCCGCGCCAGGAGG     23 

147397771     CCGGCTTTGCCAGCTCCAGGCGG    147397793 

The 463 bp long products were generated from PCR genotyping using the primers and conditions 

listed below. The amplicons were then purified and sent for DNA sequencing analysis. 

Mouse Trim29-Off target9 primer-F: CTAAAGTGTCAAAGAAAGCTGTTTAAGTCA 

Mouse Trim29-Off target9 primer-R: TCCTGGGTCGTATGAACTACTATCTCA 

x Product Size: 463 bp 

x Annealing Temp: 57℃ 

DNA sequencing using the primer listed below revealed that there were no mutation happened in 
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Fig.17. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#680, #681, #682. 

 

Mouse-ID#683, #684, #685: were wildtype. 
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Fig.18. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#683, #684, #685. 

 

J. Chr1 

1            CCGACTTTGCCCGCGCCAGGAGG    23 
65631761     GAGACTCTGCCCGCTCCAGGCGG    65631783 

The 480 bp long products were generated from PCR genotyping using the primers and conditions 

listed below. The amplicons were then purified and sent for DNA sequencing analysis. 

Mouse Trim29-Off target10 primer-F: CATCACACTCAACTACTTGGGACTTACA 

Mouse Trim29-Off target10 primer-R: TCCTAAGTTTGCGTTCTCATGCC 

x Product Size: 480 bp 

x Annealing Temp: 57℃ 

DNA sequencing using the primer listed below revealed that there were no mutation happened in 

Mouse-ID#680, #681, #682, #683, #684, #685. Each mutant mouse’s chromatogram (Fig.19 and 

g, Chr 4
166139465 to 166139487
CAGGCTCTTCCCGCGCCAGGCAG

h, Chr 15
82077028 to 82077050
CCGAATCTGCCCGCCCCAGGAGG

i, Chr 5
147397771 to 147397793
CCGGCTTTGCCAGCTCCAGGCGG

Supp. Figure 2 Sequencing results of potential off-target sites of CRISPR-Cas9 
The potential off-target sites were examined by sequencing (Supp. Fig. 3a-3j). 
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Fig.19. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#680, #681, #682. 

 

Mouse-ID#683, #684, #685: were wildtype. 
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Fig.20. (Top) DNA sequences of wildtype mouse. (Bottom) DNA sequences of Mouse-ID#683, #684, #685. 

 

Relevant Reagents 

Water Sigma, Cat. No. W1503 

EDTA Sigma, Cat. No. E7889 

Trizma Hydrochloride Solution Sigma, Cat. No. T2663 

Proteinase K Merck, Cat. No. MK539480 

Taq DNA Polymerase Takara, Cat. No. R007 

dNTP Takara, Cat. No. 4030 

Agarose Biowest Agarose, Regular 

DNA Marker FermentasGeneRuler™ 100bp DNA Ladder #SM0241 

0.5×TBE 

Tris Bio Basic Inc, TBO194-500g 

EDTA Shanghai Sangon, 0105-500g 

Boric Acid, Shanghai Sangon, 0588-500g 

j, Chr 1
65631761 to 65631783 
GAGACTCTGCCCCGCTCCAGGCGG

Supp. Figure 2 Sequencing results of potential off-target sites of CRISPR-Cas9 
The potential off-target sites were examined by sequencing (Supp. Fig. 3a-3j). 



Supp. Figure 3 TRIM29 is dispensable for cytokine, chemokine production induced by LPS and poly I:C
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WT and TRIM29 KO BMDMs were stimulated with LPS and poly I:C for 12 hrs. The mRNA level of proinflammatory cytokines, chemkines and antiviral protein was 
detected by qPCR. 
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Supp. Figure 4 The relative density of western blot result in figure 3a
WT and TRIM29 KO BMDMs were stimulated with HSV60 (a) and cGAMP (b) for indicated time. The phosphorylation of TBK1, IRF3, IκBα, and the degradation of STING 
detected by WB. The total proteins or β-actin served as loading control. The relative density of bands in figure 3a were measured using Image J for three times. The activations of 
TBK1, IFR3 and IκBα were indicated by ration of phospho-protein vs total protein or β-actin, the degradation STING was shown as the ration of STING vs β-actin. 



Supp. Figure 5 TRIM29 mRNA is quickly induced by dsDNA stimulation in both WT and Trim29-reconstituted MEF
WT, Trim29-/- mice and Trim29-reconstituted MEF were stimulated with HSV-60 or cGAMP for 0,2,6 hrs. The expression of TRIM29 mRNA was detected by real-time PCR 
and β-actin served as the reference gene.
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WT, Trim29-/- and TRIM29-reconstructited MEFs were stimulated by HSV-60 (a) and cGAMP (b) for indicated time, and IB was performed to detect TRIM29, STING, 
phosphorylation of TBK1, IRF3. The total proteins or β-actin severed as loading control. The relative density of bands in figure 3b measured using Image J for three times. The 
activations of TBK1 and IFR3 were indicated by ration of phospho-protein vs total protein, the degradation STING was shown as the ration of STING vs β-actin. 

Supp. Figure 6 The relative density of western blot result in figure 3b
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Supp. Figure 7 The relative density of western blot result in figure 4b and 4c 

The immunoprecipitation experiments were described in Fig. 4b and Fig.4c. The relative density of bands in Fig.4b and Fig. 4c measured using 
Image J for three times. The interaction of endogens (a) and overexpressed (b) TRIM29 and STING were indicated by rations of precipitated 
TRIM29 vs precipitated STING.  
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Supp. Figure 8 The relative density of western blot result in figure 4e 
TRIM29 and STING were overexpressed in 293T cell, treated with DMSO or MG132. The expression of TRIM29 and STING detected by WB (Fig.4e). 
The relative density of STING, TRIM29 and β-actin in Fig.4e measured using Image J for three times. The rations of STING/β-actin (a) and 
TRIM29/β-actin (b) were calculated. 



Supp. Figure 9 MS results of identification of Lys (K) in STING targeted by TRIM29
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Supp. Figure 10 The relative density of western blot result in figure 5h
WT or mutant STING were overexpressed in 293T cell, with or without TRIM29. The expression of  WT and mutant STING detected by WB (Fig.5h). The relative 
density of STING and β-actin in Fig.5h measured using Image J for three times. The rations of STING/β-actin were calculated. 


