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for 1 h and immunostained for endogenous TRIM31 (red). DIC, differential interference contrast; Blue, 
DAPI. Scale bars, 5 μm. Right Graph, quantification of TRIM31-positive puncta in HT-29 cells stably 
expressing shRNA GFP, shRNA LC3, shRNA Atg7, or shRNA Beclin1. (d) HT-29 cells infected with 
M90T-GFP (green) were stained with anti-TRIM31 (blue) and anti-LC3 (red) antibodies. DIC, 
differential interference contrast. Scale bar, 5 μm. Right graph, quantification of TRIM31- or LC3-
positive bacteria in HT-29 cells. *P<0.01 (Student's t-test). (e) TRIM31-overexpressing HeLa cells 
infected for 1 h with M90T-GFP (green) were stained with anti-TRIM31 antibody (red) and then 
visualized by IFA. Scale bar, 5 μm. All data are representative of at least two independent experiments 
(mean ± s.d. in b, and d).  
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Supplementary Table 1. Sequences of oligomers for shRNA, mutagenesis, and RT‐PCR 

shRNA  

shRNA TRIM31 sense 5′-GATCCGAGCAGATCCAAGTCTTGCTTCAAGAGAGCAA 
GACTTGGATCTGCTCTTTTTTGGAAA-3′ 

shRNA TRIM31 antisense 5′-AGCTTTTCCAAAAAAGAGCAGATCCAAGTCTTGCTCTC 
TTGAAGCAAGACTTGGATCTGCTCG-3′ 

shRNA GFP sense 5′-GATCCGCAAGCTGACCCTGAAGTTCCTC 
GAGGAACTTCAGGGTCAGCTTGCTTTTTTGGAAA-3′ 

shRNA GFP antisense 5′-AGCTTTTCCAAAAAAGCAAGCTGACCCTGAAGTTCCTC 
GAGGAACTTCAGGGTCAGCTTGCGG-3′ 

shRNA LC3B sense 5′-GATCCGCTGAGATCGATCAGTTCATCTCGAGATGAAC 
TGATCGATCTCAGTTTTTTGGAAA-3′ 

shRNA LC3B antisense 5′-AGCTTTTCCAAAAAACTGAGATCGATCAGTTCATCTC 
GAGATGAACTGATCGATCTCAGCG-3′ 

shRNA Atg7 sense 5′-GATCCGGAGTCACAGCTCTTCCTTCTCGAGAAGGAAG 
AGCTGTGACTCCTTTTTTGGAAA-3′ 

shRNA Atg7 antisense 5′-AGCTTTTCCAAAAAAGGAGTCACAGCTCTTCCTTCTC 
GAGAAGGAAGAGCTGTGACTCCG-3′ 

shRNA Beclin1 sense 5′-GATCCGCAGTTTGGCACAATCAATACTCGAGTATTGA 
TTGTGCCAAACTGTTTTTTGGAAA-3′ 

shRNA Beclin1 antisense 5′-AGCTTTTCCAAAAAACAGTTTGGCACAATCAATACTCG 
AGTATTGATTGTGCCAAACTGCG-3′ 

 

TRIM31 mutagenesis  

TRIM31 sense 5′-GCTAAGCTTGCCACCATGGCCAGTGGGCAGTTTGTGAA-3′ 

TRIM31 antisense 5′-GCTAGATCTGCTTGAAGGAACCTTACAAAACCAAG-3′ 

N sense 
5′-ATTAAGCTTGCCACCATGAGGAAGAACGCAATC 
AGGTTCAACT-3′ 

C antisense 5′-ATTAGATCTGAATTTTTTCAGGCTCCCTGTGATG-3′ 

RING sense 5′-GCAAGAGGAAGTGATCAGGAAGAACGCAATCAG-3′ 

RING antisense 5′-CTGATTGCGTTCTTCCTGATCACTTCCTCTTGC-3′ 

BB sense 
5′-CAGTCCAAAAGGAAAGAGGCTACAGAAGAAGCTGCCC 
AGAATTATCAG-3′ 

BB antisense 
5′-CTGATAATTCTGGGCAGCTTCTTCTGTAGCCTCTTTCC 
TTTTGGACTG-3′ 

AXXA sense 5′-ATGGGAAGTTCCTCGCTTTTGTGGCTCGTGA 
ATCCAAGGA-3′ 

AXXA antisense 5′-TCCTTGGATTCACGAGCCACAAAAGCGAGG 
AACTTCCCAT-3′ 

 

RT-PCR 

TRIM31 sense 5′-CGTAAGGAAGAACGCAATCAGGTT-3′ 

TRIM31 antisense 5′-CTTCTCATGTTCTACCTGGTCCG-3′ 
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LC3B sense 5′-ATGCCGTCGGAGAAGACCTTCA-3′ 

LC3B antisense 5′-TTACACTGACAATTTCATCCCGAACGT-3′ 

Beclin1 sense 5′-TGTCACCATCCAGGAACTC-3′ 

Beclin1 antisense 5′-CTGTTGGCACTTTCTGTGG-3′ 

Atg7 sense 5′-GGAGATTCAACCAGAGACC-3′ 

Atg7 antisense 5′-GCACAAGCCCAAGAGAGG-3′ 

IE1 sense 5′-CTGATAATCCTGACGAGGGC-3′ 

IE1 antisense 5′-TGCTCCTTGATTCTATGCCG-3′ 

GAPDH sense 5′-TGATGACATCAAGAAGGTGGTGAA-3′ 

GAPDH antisense 5′-TCCTTGGAGGCCATGTGGGCCAT-3′ 

 
 
Supplementary Table 2. Detailed CD patient information 
 
IHC (n=8) 

Patient # Sex Age Duration(yr) Location Behavior Treatment Severity* 

1 M 43 9 Ileocolonic Penetrating ADA, AZA Moderate 

2 M 43 6 Ileocolonic Penetrating - Moderate 

3 M 23 7 Ileocolonic Penetrating AZA Moderate 

4 F 33 15 Ileocolonic Penetrating - Moderate 

5 M 32 8 Ileocolonic Stricturing IFX Moderate 

6 F 35 10 Ileocolonic Penetrating AZA Moderate 

7 F 41 16 Ileal Penetrating - Moderate 

8 M 49 11 Ileocolonic Penetrating ADA Moderate 

*Remission: CDAI score <150. Mild: CDAI score of 150-219. Moderate: CDAI score of 220-450.  
Severe: CDAI score >450 
CDAI, Crohn's Disease Activity Index; ADA, adalimumab; AZA, azathioprine; IFX, infliximab 
 
RT-PCR (n=3) 

Patient # Sex Age Location Behavior Treatment Activity* 

1 M 17 Ileocolonic  Inflammatory Remicade Active phase 

2 M 21 Ileocolonic  Inflammatory - Active phase 

3 M 28 Ileocolonic  Inflammatory - Active phase 

*Remission phase: CDAI score <150. Active phase: CDAI score 150 
CDAI, Crohn's Disease Activity Index; AZA, azathioprine 
 


