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Fig. S1. Efficient deletion of Spop in RAW264.7 cells and splenocytes from Spop™f-Vav-cre
mice.

(A) 1B analysis of RAW?264.7 cells expressing CAS9 that were transduced with vectors encoding
control sgRNA (ctrl) and two independent Spop-specific SgRNAs (SPOP-sg and SPOP-sg2).

(B) Q-PCR analysis of RAW264.7 cells described in (A) that were stimulated with CpG-DNA
for 4 h.

(C) Immunoblot analysis of lysates from splenocytes derived from Spop™" and Spop™-Vav-cre
mice.
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Fig. S2. MS analysis of LYN-mediated in vitro phosphorylation of IRF5.

(A) SyproRuby-stained SDS PAGE of IRF5 and IRF5/ LY N after incubation for 1 hour to allow
for LYN-mediated IRF5 phosphorylation.

(B) IB analysis of samples described in (A) using a phospho-tyrosine-specific antibody.

(C) IRF5 sequence with GluC-digest peptides and modifications identified by MS (blue lines).
The Y115 and Y118 sites are highlighted in red. Phospho-peptides containing the Y118p residue
(sequence in red) were identified based on 7 MS/MS scans (PSM=7) with the Y118-phospho-site
assigned based on characteristic (y2, y3, (b18)2+, and (b19)2+) MS/MS fragment ions.

(D) Complete list of peptides containing phosphorylation sites identified by MS.



Identification of Y118 Phosphorylation site
FQLFYDGPRDM(+15.99)PPQPYKIY (+79.97)E
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MS/MS scan of ion at M/z 867.42 (z=3)

Fig. S3. MS/MS fragmentation data for Mouse IRF5 Aa 100-119 sequence (GluC-peptide).
The peptide FQLFYDGPRDM(+15.99)PPQPYKIY (+79.97)E at M/z 867.42 (z=3) is presented,
showing b/y ions. The Y118 phosphorylation site was assigned based on characteristic fragment
ions atzM/z 391.18 (y2), at M/z 504.12 (y3), at M/z 1105.71 [(b18)?*], and at M/z 1227.26
[(b19)*].



Identification of Y118 Phosphorylation site
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Fig. S4. lon table displaying MS/MS fragmentation data for Mouse IRF5 Aa 100-119
(GluC-peptide).

The sequence FQLFYDGPRDM(+15.99)PPQPYKIY (+79.97)E at M/z 867.42 (z=3) is
displayed, showing b/y ions. The Y118 phosphorylation site was assigned based on characteristic
fragment ions at M/z 391.18 (y2), at M/z 504.12 (y3), at M/z 1105.71 [(b18)2+], and at M/z
1227.26 [(b19)2+].
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Fig. S5. The conserved tyrosine in IRF1 controls LYN-mediated phosphorylation and K48-
specific polyubiquitination and protein stability

(A) Nuclear translocation assay of SPOP-deficient RAW?264.7 cells that were reconstituted
retrovirally with IRF1 WT or IRF1 Y109F.

(B) IP/ IB analysis of K48-ubiquitination of IRF1 using transfected HEK293T cells.

(C) IB analysis of HEK293T cells that were transfected with IRF1 wt or IRF1 Y109F followed
by cycloheximide (CHX) treatment to block protein translation for indicated time points.
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Fig. S6. A conserved tyrosine residue in IRF8 controls TLR-mediated phosphorylation and
nuclear translocation.

(A) Nuclear translocation assay of SPOP-deficient RAW?264.7 cells that were reconstituted
retrovirally with IRF8 wt or IRF8 Y110F.

(B) IP/ IB analysis of IRF8 phosphorylation using cells described in (A). MG=MG-132.

(C) IP/ 1B analysis of K48-ubiquitination of IRF8 using transfected HEK293T cells.

(D) 1B analysis of HEK293T cells that were transfected with IRF8 wt or IRF8 Y 110F, followed
by cycloheximide (CHX) treatment to block protein translation for indicated time points.



Fig. S7. The SPOP-binding motif in CSK is located in the kinase activation loop.
X-ray crystallography-based structure of CSK (PDB ID: 1K9A) with the SPOP-binding motif

(EASST) in the activation loop highlighted in yellow (incompletely captured in crystal
structure)(64).



Physiological condition:
SPOP-mediated recruitment of CSK
into TLR/ MyD88 signaling complex is
critical to negatively control LYN,
allowing nuclear IRF translocation and
activation of target genes, such as type
| interferons and [L-12
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Interference with SPOP/ CSK:

Failure to contain LYN results in LYN-
mediated phorphorylation of IRFs,
leading to K48 polyubiquitination and
degradation of IRFs and suppression of
IRF-mediated gene transcription.

Fig. S8. Schematic model of signaling events controlling TLR-induced IRF activity.

PS, phosphoserine; PY, phosphotyrosine.
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