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Supplemental Figure 1. Alignment of the amino acid Serine 419 of human PPIP5K2
protein across 100 vertebrates. The amino acid S419 was highlighted in yellow. The figure
indicates the relatively high conservation across all vertebrates.
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Supplemental Figure 2. Alignment of the nucleotide within the PCSK1 gene (rs373951075,

€.1096-10G>A) across 100 vertebrates. Th
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Supplemental Figure 4. Bioinformatics pipeline to filter variants derived from whole
exome sequencing with 10 family members.

WES (n=10) (292,024 variants remaining)

'

Filter out any variants with read depth <=20 &
genotype quality <=20 (284,766 variants)

v

Filter out shared variants with the unaffected
family member without the linkage haplotype
(60,533 variants)

l

Filter out any variants with minor allele
frequency >=1% in EXAC, 1KGenome, & NHLBI
exome database (8,379 variants)

!

Filter out any variants not in coding genes
(1,317 variants)

y

Filter out any variants outside the chr5 linkage
region chrbg14.3-21.1 (D5S401-D552027)
(21 variants)

v

Filter out any variants in genes that are not
expressed in 9 human corneas (8 variants)

{

Filter out any variants that do not co-segregate
with the linkage haplotype (1 variant)

!

One sequence variant in the PPIP5K2 gene




Supplemental Figure 5. Variant filtering pipeline designed for analyzing the whole
genome sequencing data.

CA4
CA1 (KC) CA2(KC) CA3(KC) CA5(KOC) (unaffected)
# Variants after WGS 4,443,805 4,440,245 4,459,147 4,426,786 4,450,888
# Variants on Chr5 272,142 269,330 268,972 262,322 266,347
High q“%‘éﬁ;”d Read 559000 238471 229010 233,029 213,344
# Variants shared
between CAl1 & CA2 174,609
# Variants shared
between CAl1 & CA2 & 121,345
CA3
# Variants shared
between CAl1 & CA2 & 99,161
CA3 & CA5
# Variants with MAF <
1% 11,993
# Varlants' in coding 2.127
region
# Variants not shared 679
with CA4 (control)
# Variants in the 135

linkage region

# Variants co-
segregating with the
linkage haplotype

1 PCSK1 intronic variant in the main branch of this family

PPIP5K2 missense variant was immediately outside the linkage

region




Supplemental Table 1. List of individuals with their clinical phenotypes and genotypes in
the four-generation keratoconus family

Genotype Genotype

ID F""Ig"y '”d'}’l'jd“a' F""Itger Mcl’g‘er Sex AZ?;’:LOSUS ha;g";;’pe for PPIP5K2  for PCSK1
c.1255 €.1096-10
KC1 14 206 101 102 2 2 YES T/G GIA
KC2  II-5 202 101 102 1 2 YES T/G GIA
KC3 16 216 0 0 2 1 NO T GIG
KC4 -2 302 201 202 2 2 NO T GIG
KC5 15 311 205 206 1 2 YES T/G GIA
KC6  III-6 318 0 0 1 1 NO T GIG
KC7 17 301 205 206 2 2 YES T/G GIA
KC8  III-8 321 0 0 1 1 NO T GIG
KC9  III-9 310 205 206 2 2 YES T GIA
KC10 11110 303 202 216 1 1 YES T/G GIA
KC1l II-11 304 0 0 2 1 NO T GIG
KC12  II1-12 305 202 216 2 1 YES T/G GIA
KC13  1I-13 343 0 0 1 1 NO T GIG
KC14 IlI-14 317 202 216 1 2 YES T/G GIA
KC15  IV-1 403 303 302 1 1 NO T GIG
KC16 IV-2 401400 304 301 1 2 NO T GIG
KC17 V-3 418 311 320 1 1 YES T/G GIA
KC18  IV-4 423 311 320 2 2 NO T GIG
KC19 V-5 422 311 320 1 2 YES T/G GIA
KC20  IV-6 440 311 320 1 2 NO T GIG
KC21 V-7 409 318 301 2 1 YES T/G GIA
KC22  IV-8 401 321 310 2 1 NO T GIG
KC23 V-9 425 321 310 2 1 YES T GIA
KC24  IV-10 404 303 304 1 2 YES T/G GIA
KC25  IV-11 408 303 304 2 1 NO T GIG
KC26  IV-12 419 343 305 1 2 YES /G GIA

Note: Sex 1 for male and 2 for female; Affection status 1 for unaffected and 2 for affected with
keratoconus; KC for keratoconus.



Supplemental Table 2. List of individuals with their clinical phenotype and
genotypes in the second keratoconus family

D Family Individual Father  Mother Sex Affection PPIP5K?2
ID ID ID ID status C.2528A>G
US-KC1 914 201 unknown unknown 2 1 AlG
US-KC2 914 202 unknown unknown 1 1 AlG
US-KC3 914 301 202 201 1 2 AIG
US-KC4 914 302 202 201 2 1 AlG
US-KC5 914 303 202 201 2 2 AIG
US-KC6 914 304 202 201 1 1 AlG
US-KC7 914 305 202 201 1 1 AIG
US-KC8 914 306 202 201 2 1 A/A
US-KC9 914 307 202 201 2 1 A/A
US-KC10 914 308 202 201 2 1 A/A

Note: Sex 1 for male and 2 for female; Affection status 1 for unaffected and 2 for affected with
keratoconus; KC for keratoconus.



