


Prediction of individual risk for the purpose of preventative 
intervention and/or selection of optimal treatments will be critical 
to precision medicine related initiatives and to the future of health 
care.



As of May 2018
• >5000 studies
• >69,000 unique 

SNP-trait 
associations

• From 3378 
publications



2. Alkhateeb A, et al. Pigment Cell Res (2003)



48 loci genome-wide significant (p-value < 5 × 10−8) with replication3
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The loci explain 
 22.5% of heritability.

3. Jing et al.  Nature Genetics (2016)





……how well do these loci predict disease risk? Can additional genetic 
variation improve upon risk prediction? Can risk be subdivided to lead 
to sub-types of disease?
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• ALL LOCI:

• CLUMPED: 

• CONFIRMED: 



Comparison of Models by AUC
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False Positive Rate

Receiver Oprator
Characteristic (ROC) 
curves and Area Under 
the Curve (AUC)

ROC curves from 10 
fold cross validation for 
the major locus risk 
score

AUC ≈ 0.84

Recall: AUC for single-
sibling family history = 0.53



Comparison of Models by AUC

CONFIRMED
LOCI

AUC for genetic risk score as 
P-value threshold varies. 

Three approaches are 
demonstrated based on use 
of all genotyped and 
imputed variants, a set of 
filtered variants using LD 
clumping, and restriction to 
a set of confirmed loci. 

Clumping is based on an 
index P-value of 0.1 within 
250kb from the index SNP 
with R2>0.2.



Phenotype Proportion (out of N)

Halo Nevi 0.40 (336)

Koebner 

Phenomenon

0.68 (199)

Body Surface 

Involvement

≤ 25%

26 − 50%

51 − 75%

> 75%

0.687 (2501)

0.175 (2501)

0.078 (2501)

0.060 (2501)

Mean (SD, N)

Age of Onset in years 25.76 (16.6, 2749) 

HN

KP



Phenotype Proportion (out of N) P-value for Association 

with CRLS

Halo Nevi 0.40 (336) 0.112

Koebner 

Phenomenon

0.68 (199) 0.004

Body Surface 

Involvement

≤ 25%

26 − 50%

51 − 75%

> 75%

0.687 (2501)

0.175 (2501)

0.078 (2501)

0.060 (2501)

0.739

Mean (SD, N)

Age of Onset in years 25.76 (16.6, 2749) 1.9 × 10−8

HN

KP



Role of Locus Loci

Regulation of Immune 
Cells

PTPN22 (rs2476601), PTPRC (rs16843742), IFIH1 (rs2111485), CTLA4 
(rs231725), FARP2–STK25 (rs41342147), UBE2E2 (rs35161626), FOXP1 
(rs34346645),  CD80–ADPRH (rs148136154), LPP (rs13076312), FBXO45–
NRROS (rs6583331), HLA-A (rs60131261), HLA-DRB1–DQA1 (rs9271597), 
BACH2 (rs72928038), RNASET2–FGFR1OP–CCR6 (rs2247314), CPVL 
(rs117744081), TG–SLA–WISP1 (rs2687812), IL2RA (rs706779), ARID5B 
(rs71508903), CD44–SLC1A2 (rs1043101), IKZF4 (rs2017445), SH2B3–ATXN2 
(rs10774624), TNFSF11 (rs35860234), TNFRSF11A (rs8083511), TICAM1 
(rs4807000), SCAF1–IRF3–BCL2L12 (rs2304206), PTPN1 (rs6012953), 
UBASH3A (rs12482904), IL1RAPL1 (rs73456411), CCDC22–FOXP3–GAGE 
(rs5952553)

Regulators of apoptosis 
(particularly involving 

immune cells)

RERE(rs301807), FASLG (rs78037977), BCL2L11–MIR4435-2HG (rs4308124), 
SERPINB9 (rs78521699), NEK6 (rs10986311), CASP7 (rs12771452), 
PPP1R14B–PLCB3–BAD–GPR137–KCNK4–TEX40–ESRRA–TRMT112–PRDX5 
(rs12421615), GZMB (rs8192917), C1QTNF6 (rs229527)

Encode or regulate 
melanocyte components

IRF4 (rs12203592), TYR(rs1126809), OCA2–HERC2 (rs1635168), MC1R 
(rs4268748), RALY–EIF252–ASIP–AHCY–ITCH (rs6059655)

Functions are either 
unknown or not 

obviously relevant to 
vitiligo or autoimmunity

PPP4R3B (rs10200159), PPP3CA (rs1031034), Gene desert (rs11021232), 
KAT2A–HSPB9–RAB5C (rs11079035), ZC3H7B–TEF (rs9611565)



Risk score Estimate SE P-value
Regulation of Immune 

Cells
-1.46 0.31 3.0 × 10−6

Regulation of Apoptosis -0.61 0.31 0.053
Encode Melanocyte -0.77 0.31 0.014

Unknown -0.28 0.31 0.408



 𝛽 (𝑆𝐸) P-value

HLA-A -0.38 (0.66) 0.39

HLA-DRB1 -2.89 (0.44) 8.5 × 10−17

Remaining risk score -1.02 (0.31) 0.0011

As risk 
score 
increases, 
age of  
onset 
decreases.



P-value for Score

Phenotype Proportion 

(out of N)

Full Immune Apoptosis Melanocyte Unknown 

Function

Halo Nevi 0.40 (336) 0.112 0.158 0.955 0.013 0.514

Koebner 

Phenomenon

0.68 (199) 0.004 0.009 0.883 0.642 0.077

Body Surface 

Involvement

≤ 25%

26 − 50%

51 − 75%

> 75%

0.687 (2501)

0.175 (2501)

0.078 (2501)

0.060 (2501)

0.739 0.829 0.122 0.581 0.947

Mean (SD, N) P-value for Score

Age of Onset 

in years

25.76 

(16.6, 2749) 

𝟏. 𝟗 × 𝟏𝟎−𝟖 𝟐. 𝟗 × 𝟏𝟎−𝟔 0.053 0.014 0.408
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