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Supplementary Fig. 1. Quantification and verification of genomic libraries. 
We confirmed that the size of the libraries for pair end sequencing in the MHC
region was 550-650 bp.
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Supplementary Fig. 2.   Evaluation of 16 variants extracted from all variants detected using NGS.
Red squares indicate variant locations. Depicted is a portion of all sequence reads in each location

derived from a single individual.
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Supplementary Fig. 3. Analysis of pair-wise LD between 24 loci for investigating LD

with rs142986308 in the MHC region. LD was evaluated using D' values. Black square shows

locus pairs with rs142986308.
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Supplementary Fig. 4. Sequence alignments of human and mouse around AA-susceptibility variant. 
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Supplementary Fig. 5. Evaluation of pair-wise linkage disequilibrium (LD) between 23 multi-allelic loci in the MHC region.
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Supplementary Fig. 6. Sanger sequencing confirmation of rs142986308.

Left panel indicates individuals with heterozygous (C/T) variant. Right panel indicates individuals

with homozygous (C/C) variant. Black squares and arrows indicate position of rs142986308. 

Codons in the CCHCR1 gene are shown in the upper layer.
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Supplementary Fig. 7. Schematic overview of CCHCR1 gene structure and variants with amino acid substitution. 

  Three alternative splicing variants in CCHCR1 are in the RefSeq Genes database. (A) Twenty-two variants lie in this gene. 

Red indicates the variant (rs142986308) identified by resequencing in the MHC region. (B) The difference for each transcript

variant exists in the 5' region of CCHCR1. Two ATG initiation codons and 2 common nonsense variants were observed

in exon01 and exon02.

  These two nonsense variants were mapped to the coding regions in alternative transcripts 1 and 2, which are common

in Japanese and European Americans, and to the non-coding region in alternative transcript 3. SNV rs3130453 gave rise to

the shortest of the 3 alternative transcripts previously reported for CCHCR1 (PLoS One 7(11):e49920) and SNV rs72856718, 

which had not been reported and was predicted to result in the same alternative transcript.
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Supplementary Fig. 8. Coiled-coil structure prediction of CCHCR1 in 26 haplotypes

using COILS, v. 2.2
Y axis indicated the probability of coiled-coil conformation. X axis indicates amino acid 

residue number. Arrow shows position of p.Arg587Trp (rs142986308).
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Supplementary Fig. 9. Coiled-coil structure prediction of CCHCR1 in 5 selected haplotypes

using Paircoil2. X axis indicates amino acid residue number. P-value cutoff of 0.025 was used

as the default setting for domain prediction. Colored boxes indicate segments predicted to form

coiled-coil domains. Arrow shows position of p.Arg587Trp (rs142986308).
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Supplementary Fig.11. Effects of Arg587Trp mutation on CCHCR1 protein structure at different pH

values. A change of >0.5 cal/mol, which destabilized the structure, was classified as a significant

change.
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Supplementary Fig.10. Ribbon and molecular surface representations of partial CCHCR1 structure. 

Surface models are shown in 2 orientations. Residue 587 is represented in red. 
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Supplementary Fig.13. Surface maps showing electrostatic potential of the wild type
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and Arg587Trp are presented.   
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Supplementary Fig. 15. Hair loss area recovered in representative Cchcr1-hom mouse.

Supplementary Fig.14. Fixed hair loss area in representative Cchcr1-hom mouse 
after onset  of hair loss.
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Supplementary Fig.16.  Various type of hair loss area in Cchcr1 mice
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Supplementary Fig. 17. Immunostaininig of skin biopsies Cchcr1-hom mice were

performed by anti-CD4 and CD8 anitbodies with hematoxylin. Spleen of

a wild type mouse was used as the positive control. 
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Supplementary Fig. 18. Scatter plot between dorsal and ventral skins in the same individual.

In each panel, the both axis indicate normalized expression values of 28,425 probes with gene symbol.
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Supplementary Fig. 19.  Scatter plots between AA mouse and wild type skin.

In each panel, the both axis indicate normalized expression values of 28,425 probes with gene symbol.
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Supplementary Fig. 20. Filtering scheme used for microarray analysis.
Scatter plots of normalized expression values indicated no expression differentiations

between each dorsal and ventral skin within the same individual (Supplementary Fig.18). 

On the other hand, all comparisons of Cchcr1 mice with wild type indicated mainly up-

regulated probes in Cchcr1 mice (Supplementary Fig.19). Therefore, we attempted to 

extract probes showing 2-fold up or down regulation in all comparisons of AA mice

with wild type, demonstrating 265 probes (246 genes) were obtained as candidates

for next targets.
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Supplementary Fig. 21.  Analysis of expression in mouse skin using quantitative PCR and

a comparative CT method. Each column is added to 95% confidence interval as a bar. Fold change

values were calculated by applying normal dorsal skin from a wild-type mouse to the calibrator. 

Thus, the fold change value in the calibrator always was one. Statistical significance was determined

using Welch’ s t test.
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Supplementary Fig. 22.  Gene expression trends in skin biopsies from Cchcr1-hom

mouse 01 and 02 using 265 probes that showed a ≥2-fold change.  Correlation

coefficients are indicated for each mouse. Correlation coefficients and statistical significance

was determined with Spearman's rho between Cchcr1-hom mouse 01 and 02. 
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Supplementary Fig. 23. Gene expression trends in skin biopsies from dorsal normal

areas in Cchcr1-hom mice. Correlation coefficients and the statistical significance was

determined using Pearson's product-moment correlation between each mouse and

Cchcr1-hom 01.
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Supplementary Fig. 24. Gene expression trends in skin biopsies from dorsal normal

areas in Cchcr1-het mice. Correlation coefficients and the statistical significance was

determined using Pearson's product-moment correlation between each mouse and

Cchcr1-hom 01.
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Supplementary Fig. 25. Proximity Ligation Assay (PLA) detected protein–protein 

interaction between CCHCR1 and hair cortex keratin in Cchcr1-hom and wild type mice. 
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Supplementary Fig. 26. Scatter plot of normalized signal between each patient. In each panel,

the both axis indicate normalized expression values of 22,887 Transcripts Cluster with gene symbol.
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Supplementary Fig. 27. Validation of up or down regulated gene expression for 4 selected genes.
Hair follicles of AA patients were subjected to expression analysis by qPCR and a comparative
CT method. Bars reflect 95% confidence intervals. Fold change values were normalized to
hair follicle of an AA patient without T allele of rs142986308 as a calibrator, thus the fold change
value of the calibrator was always one. 
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Supplementary Fig. 28. Pair-wise LD between 24 variants with amino acid substitution

in CCHCR1. 

LD was evaluated using R-squared values. Red square shows SNV pairs demonstrating

strong LD with rs142986308.


