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FOXP4, a novel candidate gene for angle closure glaucoma
William Presley?, Su Qing Wang?, Erika Ward?, Kayla Johnson?, Manjool Shah?, Bin Guan3, Robert B. Hufnagel3, Julia E. Richards?. Lev Prasov.2

1Department of Ophthalmology and Visual Sciences, University of Michigan; 2Department of Human Genetics, Unive! f Michigan; 30phthalmic Genetics and Visual Function Branch, National Eye Institute

KELLOGG EYE CENTER

MICHIGAN MEDICINE

NIH

Results

Primary angle closure glaucoma is a significant burden on vision loss worldwide, and affects 0.5% of
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FOXP4, FOXP1, and FOXP2 in the human (B) and mouse (C)
outflow tracts, visualized using Spectaclesand based on
van Zyl et. al data’. FOXP4 is most prominently expressed
in corneal tissue, while FOXP1 is more broadly expressed.
(D-F) RNAscope in situ hybridization of PO wild-type mouse
eyes with probe specific for mouse Foxp4 with Foxp4
transcripts shown in red and nuclei stained with DAPI in
blue. Low power view (D) showing expression of Foxp4
transcripts in the retina, RPE, cornea, and lens epithelium,
with weak/absent expression in ciliary body. Scale bar
100um. High magnification views (E-F) showing
expression of Foxp4 in the retina, periocular mesenchyme

An Ashkenazi Jewish kindred underwent pooled whole exome sequencing. Variants were prioritized
and filtered using a customized pipeline‘.

Functional analysis: FOXP4 structure was modeled using 2a07 crystal structure.

Luciferase assays: HEK293T cells were transfected with wild-type: YFP-FOXP4 o —
Cellular localization of GFP fluorescence was evaluated with an inverted confocal microscope o
Mutational screening: DNA from blood or saliva samples from 40 independent probands with angle > I
closure spectrum phenotypes (primary angle closure, plateau iris, high hyperopia with narrow
angles, primary angle closure glaucoma) were collected and processed

Expression analysis: Wild-type mouse eyes were fixed in 4% PFA overnight followed by processing
for paraffin sectioning. Sections were immunostained against FOXP4 protein (ant\'-FOXP4|50r RNA
using an RNAscope in situ hybridization probe.
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Figure 5: Functional consequences of FOXP4 p.Q478R variant. A) Luciferase assays with evaluating
repression of SPRX2 promoter by FOXP4 wild-type and variant proteins as described®. Relative
luciferase values were normalized to Renilla luciferase and empty vector was set to 1.0. FOXP4
wildtype (WT) shows repression of SPRX2 promoter. This repression is lost in FOXP4 p.H517N, an
established loss of function variant that causes a multisystem FOXP4 disorder®. FOXP4 p.Q478R
retains ability to repress the SPRX2 promoter. (B) Cellular localization of FOXP4 variants, showing
cytoplasmic localization of p.H517N and p.Q478R, with predominantly nuclear localization of wild-

type FOXP4. ** p<0.01 Tukey’s test.

and retinal pigment epithelium. Scale bar, 25 um. BV,
blood vessels; WBC, white blood cells; RBC, red blood
cells; Mel, melanocytes; OS, optic stalk.
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Conclusions

FOXP4 rare variant identified in a family with angle closure glaucoma, plateau iris, and
hyperopia. The variant does not affect transcriptional activity in vitro, but appears to
alter localization of the protein.

FOXP4 is expressed in ocular tissues during development in the mouse eye including

B FOXP4 exon 12

AL = the retina, RPE, periocular mesenchyme, cornea, and anterior segment, supporting
an important role in eye development.
* An additional rare coding VUS was identified in FOXP4 p.Phe483Leu in a patient with
FOXP4 Ab A
Unaff DAPI ACG and a small eye (axial length 20.69/20.65mm)
* Our work supports a role for FOXP4 in pathogenesis of angle closure glaucoma,
A T ccoccAGGTG S A though additional studies are necessary to definitively establish a causative
r o g relationship.
—— Figure 4: Expression pattern of Foxp4 across development in the mouse eye. (A-C) RNAscope in situ hybridization of
c o

PO wild-type mouse eyes with probe specific for mouse Foxp4 with Foxp4 transcripts shown in red and nuclei stained
with DAPI in blue. Low power view (A) showing expression of Foxp4 transcripts in the retina, RPE, cornea, and lens
epithelium, with weak/absent expression in ciliary body. Scale bar 100um. High magnification views (B-C) showing
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Table 1: FOXP4 variants il in 40

angle closure/plateau iris/hyperopia probands.
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