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Figure S1.  Expression of full-length and truncated Unc93B1. (A) Green fluorescence from Ba/F3 cells expressing full-length (left) or N-terminally 
truncated (right) Unc93B1 was analyzed by flow cytometry (open histograms). Shaded histograms show autofluorescence from plain Ba/F3 cells. (B) HA-
tagged WT Unc93B1 and DN83 were transfected into Ba/F3 cells expressing cathepsin B+L or RAW264.7 cells, as indicated. The cells were subjected to 
detergent lysis, immunoprecipitation, and immunoblotting with anti-HA antibody. (C) Real-time RT-PCR analyses were conducted with total RNA from 
WTDC, RAW264.7, or Ba/F3 cells. The results represent mean values from triplicate wells. These experiments were repeated twice and the represented data 
are shown.
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Figure S2.  The effect of N-terminal deletion of Unc93B1 on TLR7 responses. (A) Ba/F3 cells expressing CD14/TLR4/MD-2, NF-kB–GFP, cathepsin 
B+L, and TLR7 were further transfected with cDNA encoding full-length Unc93B1 or its mutants lacking N-terminal 18 aa (DN18), 23 aa (DN23), 30 aa 
(DN30), 33 aa (DN33), 36 aa (DN36), 37 aa (DN37), 51 aa (DN51), or 155 aa (DN155). These cells were stimulated with 1 µg/ml lipid A (black lines) or 
100 µM TLR7 ligand loxoribine (blue lines). Gray histograms show GFP expression in unstimulated cells. (B) Amino acid sequences of the N-terminal re-
gion of mouse and human Unc93B1. These experiments were repeated three times and the represented data are shown.
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Figure S3.  Expression of Unc93B1-GFP and CD11c in BM-DCs. Dot 
plot analyses show expression of GFP (WTDC or 3dDC) or Unc93B1-GFP 
(WT Unc93B1-3dDC or D34A Unc93B1-3dDC) in BM-DCs from WT or 3d 
mice. CD11c expression is also shown. These experiments were repeated 
three times and the represented data are shown.

Figure S4.  TLR mRNA expression in BM-DCs, Ba/F3 cells, and 
RAW264.7 cells. (A) BM-DCs from WT mice were transduced with retro-
virus vector encoding GFP (WTDC). BM-DCs from 3d mice (3dDC) were 
also transduced by retroviral vector encoding GFP (3dDC), WT Unc93B1-
GFP (WT Unc93B1-3dDC), or D34A Unc93B1-GFP (D34A Unc93B1-3dDC). 
Total RNA from these DCs were prepared and used for real-time PCR for 
the indicated TLR and b-actin. (B) Total RNA from Ba/F3, RAW264.7, or 
WTDCs was prepared and used for real-time PCR for TLR3/7/8/9/13 and 
b-actin. The results were represented by mean values from triplicate 
wells. These experiments were repeated twice and the represented data 
are shown. N.D., not detectable.
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Figure S5.  No difference in Unc93B1 mRNA transcription start between Raw264.7 and Ba/F3 cells. Total RNA from Ba/F3 cells (right) or 
RAW264.7 cells (left) was subjected to oligo capping as described in Materials and methods. Oligo-capped mRNA were reverse transcribed with the Super 
Script II RT kit with an oligo-dT primer. Synthesized cDNA were used as the PCR template. The PCR reaction was performed by forward primer on oligo 
capping and reverse primer on Unc93B1 (1,038–1,063). The amount of template was sequentially diluted, as indicated in the figure. PCR products were 
subjected to agarose electrophoresis and visualized by ethidium bromide staining. The expected size is z1,100 bp. These experiments were repeated twice 
and the represented data are shown.
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Figure S6.  RNA- versus DNA-sensing in DCs controlled by Unc93B1-dependent inverse link between TLR7 and 9. TLR7 and 9 reside in the ER, 
whereas TLR3 resides outside the ER. Unc93B1 associates with TLR7 or 9 and transports them from the ER to endolysosomes upon activation. Because 
trafficking of TLR7/9 occurs simultaneously upon stimulation like LPS, TLR7 and 9 are likely to compete for association with Unc93B1. The competition 
may be one of the mechanism for Unc93B1-dependent balancing of TLR7 and 9 responses. Our results demonstrate that D34 in the N-terminal cytoplas-
mic domain of Unc93B1 inhibits its association with TLR7 by an as yet unknown mechanism, and suggest that D34 up-regulates Unc93B1 association 
with TLR9. Consequently, ligand-induced trafficking is down- or up-regulated in TLR7 or 9, respectively, by D34 in Unc93B1. By controlling the ratio of 
TLR7 to 9 in endolysosomes, Unc93B1 has a critical role in determining the relative responsiveness of TLR7 and 9. Biased response toward TLR7 or 9 may 
predispose to autoimmune diseases.
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Table S1.  The XIC-based peptide quantification for Unc93B1 and coprecipitated TLRs

The sequence of each peptide is shown with its corresponding score and XIC value. Scores shown are the Mascot ion scores representing the quality of the match of the 
identified peptide. The XIC is a measure that is proportional to the peptide’s abundance. The XIC values of each peptides from Unc93B1, and TLR3, 7, 8, 9, and 13 were 
calculated directly without isotope labeling using the MSQuant program. The XIC values were retrieved directly for the corresponding peptides’ m/z signals between the two 
states. The values of peptides derived from BM-DCs expressing D34A Unc93B1-GFP were divided with the values from WT Unc93B1 to compare the binding ratio. The mean 
and SD were calculated in each protein.
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Quantification of the interaction of TLR7 and 9 with Unc93B1 was analyzed by SILAC. The XIC values of each peptide from Unc93B1 and TLR7 and 9 were calculated using the 
MSQuant program. SILAC ratios represent the relative abundance of the heavy to the light peptide, indicating the binding ratio (D34/WT). The ion score, SILAC ratio, and mean 
ratio and SD are shown. The experiments were repeated twice and all of the results are shown.

Table S2.  The calculated XIC values, ions scores, and SILAC ratio (D34/WT) of each peptide from Unc93B1 and TLR7 and 9


