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Supplementary Table 1. List of antibodies used in the study and their sources.

Antigen Species | Application/Concentration Source RRID#
Acetylated | Mouse | 1:400 (IF) Sigma-Aldrich, AB 609894
tubulin (T7451)

Actin Mouse 1:20000 (IB) Sigma-Aldrich, AB 262011

(HRP- (A3854)

Calreticulin | Chicken | 1:200 (IF) Invitrogen, (PA1-902A) | AB 2069607

CDH23 Rabbit 1:50 (IF) Dr. Dominic Cosgrove' | NA

Cen2 Rabbit 1:1000 (IF) Dr. Uwe Wolfrum? NA

CIB2 Mouse 1:200 (IF) Abnova, (HO0010518- | AB 489656
A01)

Clarin 1 Rabbit 1:700 (IF) Dr. Dominic Cosgrove® | NA

FLAG Rabbit 1:1000 (IB) Cell Signaling, (14793) | AB 2572291

FLAG M2 | Mouse 1:100 (IF); 1:1000 (IB) Sigma-Aldrich, (F1804) | AB_ 262044

FLAG Rat 1:100 (IF) Biolegends (637301) AB 1134266

GAPDH Chicken | 1:1000 (IB) Sigma-Aldrich, AB 10615768
(AB2302)

GAPDH Mouse 1:1000 (IB) Proteintech, (60004-1- | AB 2107436
Ig)

GFAP Mouse 1:500 (IF) Chemicon, (MAB360) | AB 11212597

GFP Rabbit 1:1000 (IB, IF) Invitrogen, (A11122) AB 221569

Harmonin | Rabbit 1:25 (IF) Dr. Dominic Cosgrove* | NA

Human-20 | Rabbit 1:500 (IF) Century Biochemicals, | NA

amino acid

IRBP Rabbit 1:1000 (IB) Dr. Gregory Liou® AB 2631101

MWL- Rabbit 1:5000 (IF) Novus, (NB110-74730) | AB_ 1049390

Opsin 1

Opsin Rabbit | 1:2000 (IF) Dr. Steven J. Fliesler® | NA

(bovine)

PCDHI15 Rabbit 1:150 (IF) Dr. Dominic Cosgrove! | NA




Prph2 Rabbit 1:1000 (IB) In house’ AB 2833006

SANS Rabbit 1:25 (IF) Dr. Dominic Cosgrove* | NA

S-Opsin Goat 1:500 (IF) Santa Cruz Biotech, AB 2158332
(sc-14363)

Stx3 Rabbit 1:500 (IF) Novus, (NBP1-86984) | AB 11055708

Usherinb | Rabbit | 1:5000 (IF, IB) Dr. Jun Yang® NA

Whrn Rabbit 1:100 (IF) Proteintech, (25881-1- | AB 2880280
AP)

Vigrl Rabbit 1:250 (IF) Dr. Uwe Wolfrum’ NA

Vlgrl Chicken | 1:2000 (IF) Dr. Jun Yang® NA

Supplementary Table 2. List of primers used in the study.

Target

Primer

Sequence

total message

forward primer

5’-CCGAATTGACCTTAGCTGTGTGGTTG-3’

total message

reverse primer

5’-GTCCTACTTGTATCACGCTGGAGAC-3’

Truncated mutant
message

forward primer

5’-GGGACCGTGGATGGAGACATTAC-3’

Truncated mutant
message

reverse primer

5’-GGTGTCACACTGAAGTCCTTTGGC-3’

WT message:

forward primer

5’-GGGACCGTGGATGGAGACATTAC-3’

WT message:

reverse primer

5’-CACTGCCCTGTCTCAGTGTCACA-3’




Supplementary Figures

A B C WT Usherin
1.5
E11 E12
wT i o WT 5
. Ush2a Exon 12 >1.04
Kl [l L ‘ > 2
..TCT GGG CAG TGT GCA TGC AAG AAG... 'S 0.5
G2290 =
0.0-
3XFLAG WT Ushzadeﬂ&’mlG
mouse: ¢.2290delG Mutant Usherin
human: ¢.2299delG § 1.5
[ I mutation and insert long homology arm Ki delG2290 %‘,
—— middle homology arm ..TCT GGG CAG TGT [l AGT GCA AAA AAG... s 107
* FRT/loxP short homology arm } 1 > ]
n
Ush2a Exon 12 20aa 505
s
=* 0.0
D E WT  Ush2ateioneic
Isoform a
-
Isoform b ‘ =
Kl protein

20aa+3Xflag

I signal sequence [ll] N-terminal laminin domain * PDZ domain

' Laminin-EGF like domain . Laminin globular domain

Ush zadelGldelG

l Fibronectin 1ll domain |Transmembrane domain

Ab (20aa)

Supplementary Figure 1. Design strategy for the KI model. (A) Schematic representation of
the USH2A ¢.2299delG targeted KI strategy. (B) Sequence comparison between WT and KI at
the site of the mutation. (C) WT transcript is present in P15 WT and absent in P15 KI retinas
while mutant transcript is expressed in KI but not in WT retinas. Samples were normalized to the
expression levels of HPRT. Shown are mean + SEM from four independent samples. (D) Diagram
depicting the functional domains of the proteins expressed by WT and KI mice. (E) Retinal
sections from P30 WT and Ush2a%!'“/%/G with antibodies against the human 20 amino acids
extension (left images) and GFP (right images). These results were reproduced in three
independent experiments. Single plane images were captured showing the presence of mutant
usherin and GFP only in the Ush2a%!%/#C retina. OS: outer segment; IS: inner segment; ONL:

outer nuclear layer; INL: inner nuclear layer.
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Supplementary Figure 2. Mislocalization of cone opsins. (A) Total number of S- versus M-
opsin mislocalized to the IS/ONL and synaptic terminals of P200 and P500 WT and Ush2q®/04¢l¢
mice. Cones with mislocalized opsin were counted from entire retinal cross sections shown in Fig.
AD. N-values: WT: P200: 4; P500: 5. Ush2a%'“/@!G. P200: 5; P500: 5. Data is shown as mean +
SEM. Significance was determined by a two-way ANOVA with a Boferroni’s post hoc test. P-
values: M-Opsin: IS/ONL: P200: p=0.0330 (*), P500: p<0.0001 (****). Synaptic: P500:
p<0.0001 (****). Total: P200: p<0.0001 (****), P500: p<0.0001 (****). (B) Length of the OS
in the WT and Ush2a®'?%!% retinas. Data is shown as mean = SEM. No significant change in the
length of the OS could be observed in the Us/h2a“!“/#!C retina. Measurements were obtained from
an image inferior and another superior and performed on three independent mice for each

genotype. Lack of significance was determined by a two-tailed unpaired t-test.
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Supplementary Figure 3. Ush2a%'“"* mice display no loss in photoreceptor function. (A) Full-
field scotopic and photopic ERGs were performed on WT and Ush2a%/“"" mice at the indicated
ages. No significant reduction was observed at any time point measured for both of scotopic a-
and b-wave, or for photopic b-wave. Significance test by two-way ANOVA with Bonferroni's
post hoc comparison. Shown are mean £SEM. N-values: Scotopic a-wave: P60: 11; P150: 14;
P200: 15; P400: 12; P500: 10. Scotopic b-wave: P60: 11; P150: 14; P200: 14; P400: 8; P500: 11.
Photopic b-wave: P60: 11; P150: 7; P200: 13; P400: 11; P500: 10. Same amount of mice were
used for both WT and Ush2a%!“’*. (B) Histological assessments of the WT and Ush2a®'“"* retinas

at the indicated ages showing no gross structural differences were noted from the age-matched

controls.
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Supplementary Figure 4. Fractionation of WT and Ush2a%'¢’* retinal extracts. The
fractionation shows that full length usherin is exclusively localized in the membrane bound
fraction of retinal extracts taken from P30 WT and Ush2a%!'“’* retina. GAPDH was used as
cytosolic marker, IRBP as an S-IPM marker, while PRPH2 was used to mark the membrane
fraction. The same results were obtained in three independent experiments. S-IPM: soluble inter

photoreceptor matrix, Cyt.: cytosolic; Memb.: membrane.
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