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Supplementary Figure S1: Adamits9 haploinsufficiency led to lens and ciliary body
anomalies in postnatal and juvenile eyes. (a) Percentage of externally visible ocular defects,
specifically corneal opacity, buphthalmos and/or phthisis, in adult Adamts9™"* mice (n=64). No
ocular anomalies were seen in wild-type littermates. (b-d) H&E staining of P21 and PO
Adamts9"" and Adamts9™"" eyes demonstrated a hypomorphic and/or dysmorphic ciliary body

(CB), presence of lens extrusions into the zonule region (Z,arrow) (b), persistence of lens fiber



nuclei in the posterior aspect of the lens (arrow, ¢) and vacuolar cataract (arrowhead, d) in some
Adamts9™"" eyes (Table 1). Scale bar = 100 pum. (e) E12.5 and E16.5 Adamts9*"" and
Adamts9"" eyes were stained by H&E. Abnormal material was observed posterior to the lens in
El4.5 and E16.5 Adamts9™"" eyes but not in Adamts9™* or in E12.5 Adamts9™"" and
Adamts9™"" eyes. Images are representative of at least 3 eyes analyzed at each time point. L =
lens. Scale bar = 25 pum. (f) E10.5 and E12.5 Adamts9"™" and Adamts9*"" eyes stained by H&E

were comparable. L = lens. Scale bar = 100 um.



Supplementary Figure S2: Intragenic lacZ expression identifies sites of Adamts9 mRNA
expression during mouse eye development. [B-galactosidase staining of E11.5 to E14.5
Adamts9"*““* eyes confirmed Adamis9 expression in the anterior pole of the retina (arrows), in
the hyaloid vasculature (single asterisk), in some cells anterior to the lens that could arise from
the pupillary membrane (double asterisks) and in the choroid (arrowhead). L = lens, R = retina.

Scale bar = 50 pm.
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Supplementary Figure S3: Adamts9 haploinsufficiency leads to reduced eye and lens
growth from E15.5 onward. E12.5 (a) and E15.5 eyes (b) were photographed with a
stereomicroscope and the eye or lens area was measured using ImageJ software. Adamts9™"" and
Adamts9™"" eyes were similar in size at E12.5. At E15.5, the eye surface area and lens surface
area, appearing white through the pupil after fixation (dotted lines), were significantly reduced in

Adamts9™"" embryos as compared to Adamts9""" embryos. *: p<0.01.
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Supplementary Figure S4: Versican immunostaining was unaltered while fibrillin-2 and
fibronectin immunostaining was enhanced in Adamts9*’" eyes. E12.5 and E14.5 Adamits9™"*
and Adamts9"" eyes were stained using antibodies against versican, fibrillin-2 or fibronectin
(green) and the nuclei were stained with DAPI (blue). Versican immunostaining was similar in
Adamts9™" and Adamits9™"" eyes. Fibrillin-2 and fibronectin staining were increased in the

gdel/ +

hyaloid tissue (arrow) of Adamts eyes as compared to Adamits9™"" eyes at E12.5 and E14.5

(fibrillin-2) or only at E14.5 (fibronectin), respectively. L = lens, R = retina. Scale bar =25 um.
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Supplementary Figure S5: Embryonic and newborn cornea had similar cell density and
thickness in Adamts9’”" and Adamts9"”" eyes. H&E stained sections of Adamts9™’" and
Adamts9"" eyes at different ages were stained with DAPL. Cell density in the corneal stroma and

corneal thickness were measured using ImageJ software. *: p<0.05.
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Supplementary Figure S6: TSRS5-9, TSR11-13 and TSR1S5 of ADAMTS9 are modified with
Glucosep1-3Fucose disaccharide. The top half in each panel shows the mass spectrum at a
particular time in the LC run. The parent ion [M+nH]"" corresponding to the peptide from the
indicated TSR is indicated by the red diamond. The bottom half of each panel represents the

spectrum after collision induced dissociation fragmentation of the parent ion (blue diamond)



which results in the production of an ion whose mass corresponds to that of the unglycosylated
peptide (black line) from the indicated TSR. The difference in the mass of this peptide and the
parent corresponds to the sequential losses of a hexose (glucose, blue circle) and a deoxyhexose
(fucose, red triangle). The sequence of the peptide with the modified amino acid indicated in red
is shown at the top of each panel. Table S1 lists the observed masses of the peptides from each

TSR mapped.



hADAMTS9-N-L2 [e]€:

.________________________________________________________________J
Cell Media Cell Media
Set1 Set2 Set3 Set1 Set2 Set3
D <V A AR VA DAVA L Y AV A A LD AVA QYA QY
RS A N O A AN IRONORNAINAANNIN
N N O, e;(b‘b ol QO%% o QOQ;b @ QO ® @ QO ¥ Q;b Q;b W QOQ;b @ QOQ;b W QO
* ki * % % % * *

-— - »

* * % *

BB R i ni cescWaubbbEE

sjoued eipay Joj Aysuajul ybiH  sjaued (|99 1o} Ajsusiul ‘qﬁgH

Supplementary Figure S7: Full unedited western blotting gels for Fig. 7. Western blotting

analyses were performed as described in Fig. 7. * indicates the lanes used in Fig. 7.
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Supplementary Figure S8: Pofut2 and B3gict mRNA are widely distributed throughout eye
development. The images show ISH using specific Pofut2 and B3glct probes at the indicated
ages. Note mRNA expression (red dots) throughout the optic cup/retina (R), lens (L) and cornea
(C). The arrows indicated signal in the hyaloid vasculature. The sections were counterstained

with hematoxylin. Scale bar = 200 pm.
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TSR | Sequence Charge | [M+nH|"" |[M+nH-Hex]|""|[M+nH-dHex-Hex|""| Calculated
(n) mass
1058 107
5 0 SGDWSECLVICGK 2 904.1 823.1 750.1 750.3
6 | "GQCSVICGQGY'?Y 2 763.0 681.8 608.8 609.2
7 | " FGSWTPCSATCGK " 2 884.1 803.1 730.1 730.3
1244
8 RIZQLDWSSCSVTCGQG 2 996.6 915.6 842.6 842.9
1334
? QRE%PWGACSSTCAGGS 2 1024.7 9437 870.7 870.9
11 | "EQCNTHACPHDAAW
STGPWSSCSVSCGR 4 879.7 839.0 802.5 804.3
12 | "SAGAWSQCSVSCGR"!
5 2 867.5 786.5 713.5 713.7
1561
13 SR@EEWQECTKTCGEG 3 7462 692.2 6435 6437
1561
13 SR@EEWQECTKTCGEG 2 1118.8 1037.8 964.8 965.0
15 | "SVGNWGSCSVSCGVG
VMQR!™ 3 750.2 696.2 647.5 647.7
15 | "SVGNWGSCSVSCGVG
VMQR'™ 2 1124.8 1043.8 970.8 971.1

Supplementary Table S1: Peptides from the MS analysis of ADAMTS?9.

Calculated and observed masses of the glycopeptides in Fig. 6 and Supplementary Fig. S6. All

peptides were generated from tryptic digests except the peptide from TSR6, which was generated

from a chymotryptic digest. Three forms of each peptide were detected: fully modified with

fucose and glucose ([M+nH]"), the monosaccharide form modified only with fucose ([M+nH-

Hex]™") and unmodified form (([M+nH-dHex-Hex]""). Average mass of the peptide was used for

theoretical calculations. Note that for TSRs 13 and 15, two different charge states of the same

peptide were observed and the spectra were added to generate the chromatograms in Fig. 6.
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