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Figure S1. Clinical presentation of P2, P15, P19, P20, and P23. (A) P2 (age 46) presented with disseminated flat, reddish, and white pityriasis versicol-
or-like lesions on the trunk, hyperkeratotic warts on the hand, and seborrheic keratosis-like lesions the forehead. (B) P15 (age 58) presented with dissemi-
nated flat, reddish, white pityriasis versicolor-like lesions on the hands, knees, and neck. (C) P19 (age 12) presented with disseminated flat, pityriasis 
versicolor-like lesions all over the head, arms, and trunk. See Table S1 for more information. (D) P23 (age 22) and P20 (age 47), her father, presented reddish, 
hyperkeratotic lesions on the face, arms, and trunk that had developed in early childhood. The father subsequently developed basosquamous carcinomas on 
the forehead. See Table S1 for more information.

https://doi.org/10.1084/jem.20170308


Journal of Experimental Medicine
https://doi.org/10.1084/jem.20170308

de Jong et al. 
CIB1 deficiency in epidermodysplasia verruciformis

S24

Figure S2. Combined genome-wide analysis of the EV patients in the cohort analyzed and Sanger sequencing of CIB1 mutations in six kindreds. (A 
and B) Representation of the combined GWL analysis (A) for kindreds A1, B, C, D, E, and F. LOD scores are shown in black and blue for alternate chromosomes. 
The linkage region with the highest LOD score was on chromosome 15 and contained CIB1 (B). (C) Filtering steps for WES data identified CIB1 as the only 
gene carrying homozygous coding mutations in each of P7, P12, P14, P19, and P20–P23. SNV, single-nucleotide variant. (D) Sanger sequencing of the CIB1 
mutations (cDNA positions are indicated above the sequence) responsible for the I156D fs*5, A184L fs*70, K83R fs*4, and R73* forms of the CIB1 protein and 
of the c.52-2 A>G essential splice variant in patients, healthy relatives, and unrelated controls in kindreds A, B, C, D, E, and F (refer to Fig. 1 for individ-
ual identifiers).
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Figure S3. Induction of CIB1, EVER1, and EVER2 mRNA levels upon IFN stimulations. Primary keratinocytes from a healthy donor were stimulated with 
the indicated recombinant proteins at the indicated concentrations for 6 h. Total RNA was isolated and reverse transcribed. CIB1, EVER1, EVER2, and CXCL11 
mRNA levels were determined by RT-qPCR. Each bar represents three independent measurements per stimulation. The data were normalized against GAP DH 
and an unstimulated sample by the ΔΔCt method. CXCL11 served as a positive control for the biological activity of the recombinant proteins and the ability 
of the keratinocytes to respond. Error bars represent SD.
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Figure S4. Mass spectrometry analysis and CIB1-ZnT1 colocalization. (A) HEK293T cells were transfected with a plasmid encoding CIB1-FLAG. After 
36 h, cells were lysed in RIPA buffer and subjected to immunoprecipitation with FLAG-Ezview resin for 4 h. Proteins were separated on 4–12% Bis-Tris gels, 
which were then stained with colloidal Coomassie blue solution overnight. Unique bands were excised and subjected to mass spectrometry. The hits ob-
tained were pooled and stringently filtered against the CRAPome database. The top 10 hits in terms of total number of peptides detected are presented. MW, 
molecular weight. (B) RNA was isolated from untreated HEK293T cells and reverse transcribed. EVER1 and EVER2 mRNA levels were determined by RT-
qPCR. Each bar represents three independent measurement per gene of interest. The data were normalized against two different housekeeping genes: 
GAP DH and RNaseP. Error bars represent SD. (C) Gene ontology PAN THER overrepresentation test. We ran 244 CIB1 interactors identified in A against the 
Reactome (version 58; released 2016–12-07) database containing 21,042 genes. Bonferroni correction for multiple testing was applied. Fold enrichment and 
P values <0.05 are displayed. (D) Visual representation of B. The size of each cloud corresponds to the fold enrichment for the pathway indicated. P values 
are indicated within each cloud. (E) Primary keratinocytes were transfected with plasmids encoding CIB1-HA and ZnT1-Flag alone or in combination. 1 d after 
transfection, cells were subjected to immunofluorescence imaging with Alexa Fluor 568–HA and Alexa Fluor 488–FLAG antibody combinations. DAPI was 
used for counterstaining. Bar, 13 μm. Colocalization was assessed by calculating Pearson’s correlation coefficient with Imaris software. All results are repre-
sentative of three independent experiments.
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Table S1. General immunophenotyping on total PBMCs from P3, P5, P15, P16, and P17 
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Table S2. T-cell proliferation after anti-CD3 antibody stimulation for P3 and P5 
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Table S3. Titers of antibodies against common DNA and RNA viral antigens in kindred A1 
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Table S4. Skin-homing T cell subsets in kindred A1 and P15 
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Table S5. Calculation of the inbreeding coefficient (F) 

CIB1 mutation I156D fs*5 A184Lfs*70 K83Rfs*4 R72*  c.52-2G>A 

Patient 

P1 P2 P3 P4 P5 P7 P11 P12 P14 P15 P16 P17 P19 P20 P21 P22 P23 

A.VIII.4 A.VIII.7 A.VIII.10 A.VIII.12 A.VIII.15 A.VIII.30 A.II.13 B.II.2 C.II.2 D.IV.2 E.IV.4 E.IV.6 E.IV.10 F.V.2 F.V.3 F.V.7 F.VI.1 

Reported degree of parental 

consanguinity  5th ? ? none none 1st 1st 1st 2nd 

Consanguinity coefficient (F) 0,037 0,055 0,020 0,048 0,055 0,055 0,014 0,043 0,013 0,080 0,095 0,077 0,094 0,122 0,102 0,084 0,068 

Inferred degree parental 

consanguinity  
2nd  2nd 2nd 1st  2nd 

double 

1st 
double 1st  (double) 1st 1st 
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Table S6. Transcriptomics analysis for genes up- and down-regulated in cells from CIB1-deficient patients 
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