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TABLE 2. SEQUENCE VARIANTS IN STRA6 DETERMINED BY DIRECT SEQUENCING.

Patient ID Exon 5 Exon 8
rs11857410 Novel
Coding Coding non-
synonymous synonymous
1
2
3 c.[331C>T]
+[331C>T ], p.L111L
4
5 c.[331C>T ] +[=],
p.L111L
6
7
8 c.[331C>T]
+[331C>T ], p.L111L
9
10 c.[331C>T 1 +H[=],
p.L111L
11 *c.[650G>A]+[=], p.
[217G>El+[=]
12
13
14
15
16
17 c.[331C>T ] +[=],
p.L111L
18
Control 1 c.[331C>T 1 +H[=],
p.L111L
Control 2 c.[331C>T 1 +H[=],
p.L111L
Control 3
Control 4 c.[331C>T | +[=],

p.L111L

Exon 17 Exon 18
rs736118 Novel

Coding non- Nonsense-stop
synonymous codon

c.[1581G>A]+[=], p.
[527M>T]+[=]

c.[1581G>A]+[=], p.
[527M>T]+[=]

*c.[1774C>TI+[=], p.
[592Q>X]+[=]

c.[1581G>A]+[=], p.

[527M>T]+[=]

c.[1581G>A+[=], p.

[527M>T]+[=]

c.[1581G>A]+[=], p.

[527M>T]+[=]

c.[1581G>A]+[=], p.
[527M>T]+[=]

The 2 STRA6 sequence variants following affection status are marked with asterisks, the novel exon 8 coding non-synonymous
and the novel exon 18 nonsense sequence variants. These sequence variants were not detected in 89 control samples.

kidney collecting system as the only structural abnormalities
noted. Subject 11 did not have the cardinal features of
Mathew-Wood Syndrome (MCOPSY), such as cardiopathy,
lung hypoplasia, and diaphragmatic hernia. We believe that
the A/M of subject 11 is non-syndromic, and that the STRA6
sequence variants reported may be associated with this
phenotype.

The novel nonsense sequence variant in STRA6 changes
the glutamine residue at position 592 to produce a premature
stop codon. This stop codon cleaves the predicted COOH-
terminal domain of the protein. This highly conserved long
COOH-terminal domain is located intracellularly (Figure 4),

and is speculatively involved in vitamin A uptake [24]. Thus,
the cellular uptake of vitamin A may be affected by a truncated
STRAG6 protein in the phenotype involved. Normal STRA6
function is critical for vitamin A uptake into cells, especially
during embryonic development [25]. Little or no STRA6
function leads to severe phenotypes including ocular defects
[10,11]. There are 2 known missense mutations in the COOH-
terminal domain associated with human anophthalmia (Figure
4) [10]. These 2 known mutations disrupt the normal function
of the C-terminal domain of the STRAG6 protein, so it follows
that premature termination of the COOH-terminal domain
would also have a profound effect on the function of STRAG.
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TABLE 3. SEQUENCE VARIANTS IN SKJ DETERMINED BY DIRECT SEQUENCING.

Patient ID Exon 1 Exon 1 Exon 4 Exon 4 Exon 5 Exon 6
rs28384811 Novel Novel Novel Novel Novel
Coding non- Coding synonymous  Coding Coding Coding Coding
synonymous synonymous synonymous synonymous synonymous
1
2
3
4
5 ¢.[1527C>T] +[=],
p-AS09A
6
7
8
9 *c.[185C>G] +[=], p. ¢.[98C>G] +[=],
[62A>G]+H[=] p.G33G
10 *¢.[185C>G] +[185C>G], p.
[62A>G] +[62A>G]
11 *c.[185C>G] +[185C>G],p.  ¢.[98C>G]
[62A>G] +[62A>G] +[98C>G], p.G33G
12
13
14 c.[1440G>A] +[=],
p-S480S
15 c.[1446G>A] +[=],
p.-A482A
16
17
18
Control 1 ¢.[1974C>T] +[=],
p-R658R
Control 2
Control 3
Control 4

The coding non-synonymous sequence variant (rs28384811) marked with an asterisk was also detected in 11 out of 89 control

DNA samples.

The missense sequence variant observed in subject 11
alters amino acid 217 from a hydrophobic glycine residue to
a hydrophilic glutamic acid residue. This polarity change
occurs in a highly conserved and hydrophobic transmembrane
region, the Sth predicted in the STRAG6 protein (Figure 4)
[24]. This is likely to have effects on protein folding.
Computational analysis by the PolyPhen web tool predicted
the amino acid change from glycine to glutamic acid to be
possibly damaging, citing an improper substitution in a
transmembrane region. A similar change was observed by
Kawaguchi et al. [25] in the STRAG6 transmembrane region 6
(valine to glutamic acid) resulting in a severe reduction of
vitamin A uptake. We speculate that such disrupted vitamin
A metabolism, especially during development, is involved in
the A/M phenotype. Viable cell lines were not available for
subject 11 to confirm the nonsense and missense sequence
variants at the mRNA level. Parental DNA for subject 11 was
also unavailable to determine the origin of these two
potentially pathogenic variants.

SKI is also involved in the RA pathway, however unlike
STRA6 no SKI sequence variants segregated with affection
status. The known missense sequence variant (rs38284811)
found in 3 affected individuals changes amino acid residue 62
from alanine to glycine. This sequence variant may not be
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responsible for the A/M phenotype, as it was also found in 11
out of 89 external controls screened. SK7 should not be ruled
out as a candidate gene for A/M, as the cases studied may not
cover the entire A/M phenotype spectrum.

The limitation of this study is the small cohort size
screened. The small cohort size and diverse nature of the
disease phenotypes studied in this cohort make it difficult to
extrapolate the incidence rate of STRA6 mutations in the
general A/M population. However, it is difficult to collect
large, homogenous sample sets of isolated A/M patients. In
addition, different A/M populations need to be screened to
better ascertain the percentage of A/M cases due to mutations
in STRA6. Continued recruitment of A/M patients is necessary
for future genetic screenings.
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Appendix 1: Intronic and untranslated region sequence variants found in
STRAG.

Allnon-coding sequence variants observed for STRA6 are corresponding sample. To access the data, click or select the
reported in this table. The novel 5 base pair insertion found  words “Appendix 1.” This will initiate the download of a
S'upstream of one of the alternate exons was found in 5/89  compressed (pdf) archive that contains the file.
controls. ‘- -° denotes lack of sequence data for that

Appendix 2. Intronic and untranslated region sequence variants found in
SKI.

All non-coding sequence variants observed for SK7 are  the words “Appendix 1.” This will initiate the download of a
reported in this table. ‘- - denotes lack of sequence data for =~ compressed (pdf) archive that contains the file.
that corresponding sample. To access the data, click or select
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