Mapping O-Glycosylation on Drosophila Notch

Mapping Sites of O-Glycosylation and Fringe Elongation on Drosophila Notch

Beth M. Harvey#l, Nadia A. Rana#l, Hillary Mossl, Jessica Leonardiz, Hamed J afar-Nejadz, Robert
S. Haltiwanger*'

From the 'Department of Biochemistry and Cell Biology, Stony Brook University, Stony Brook, New
York 11794-5215, the *Program in Developmental Biology, Baylor College of Medicine, Houston, TX
77030, and the 3Department of Molecular and Human Genetics, Baylor College of Medicine, Houston,
TX 77030
*Both authors contributed equally to this work.
*Current address: Complex Carbohydrate Research Center, University of Georgia, Athens, GA 30602-
4712

Running title: Mapping O-Glycosylation on Drosophila Notch

To whom correspondence should be addressed: Robert S. Haltiwanger, Complex Carbohydrate Research
Center, University of Georgia, Athens, GA, USA, Tel.: (706) 542-4151; E-mail: rhalti@uga.edu

Keywords: Notch receptor, Fringe, EGF repeat, O-fucose, O-glucose, O-GIcNAc, mass spectrometry

Supplemental Figures

Supplemental Figure 1. O-Fucosylation sites are elongated by Fringe to varying degrees.

MRM analyses showing the relative levels of unmodified (black line), O-fucose monosaccharide (red
line) and O-fucose disaccharide (blue line) of several peptides containing predicted O-fucose sites in the
absence of Fringe (4-H) and presence of Fringe (4’-H’). List of peptides searched in each EIC are in
Table 1, and corresponding spectra are in Fig. S3. 4, A” (EGF3); B, B’ (EGF5); C, C’ (EGF7); D, D’
(EGFS); E, E’ (EGF9); F, F’ (EGF21); G, G’ (EGF28); H, H’ (EGF31). Red triangle represents fucose
(dHexose). Blue square is GIcNAc (HexNAc).

Supplemental Figure 2. Sequence alignments of O-glycosylated EGF repeats

Alignments of the amino acid sequences within and surrounding the current consensus sequences of O-
glycosylation of EGF repeats containing O-fucose (4-B), O-glucose (C) and O-GlcNAc (D) sites shown
using WebLogo (1). Sequences of the 22 EGF repeats containing O-fucose sites were organized into
either four categories of approximate amounts of O-fucosylation based on EICs generated in the absence
of Fringe (4) or four categories of fucose elongation from EICs generated in the presence of Fringe (B)
(see Fig. 4). C, Sequences of the 18 EGF repeats containing O-glucose sites were organized into three
categories of approximate amounts of glucose elongation based on EICs (see Fig. 5). D, Sequences of the
18 EGF repeats containing O-GlcNAc sites were organized into two categories of either having or not
having apparent O-GIcNAc modification based on EICs (see Fig. 6).

Supplemental Figure 3. Mass spectra of O-glycosylated peptides from Drosophila Notch

Drosophila Notch was purified from S2 cells and prepared for mass spectral analyses. For each peptide,
top panels show MS spectra at a specific retention time, and red diamonds indicate ions chosen for
fragmentation. Parent ions corresponding to specified peptides are fragmented to produce MS2 spectra,
shown in the bottom panels. Parent ions of the represented peptide are labeled with the charge state of the
peptide in that specific spectrum. Other ions in the MS spectra are from co-eluting material. Blue
diamonds in MS2 spectra indicate the position of the parent ion. Spectra representing the most
glycosylated form of each peptide found in the MS/MS data are shown. For analyzing O-fucosylation, S2
cells were co-transfected with or without Fringe, and peptides containing an O-fucose consensus sequence
were inspected in both conditions (-Fringe or +Fringe). Spectra analyzing O-glucosylation and O-
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GlcNAcylation were taken from Notch generated in the absence of Fringe, except the EGF26 O-GIcNAc
site. Tables to the right of spectra show the ions searched in EICs analyzing O-fucose, O-glucose and O-
GlcNAc glycoforms in Figs. 3, 44, 54, 64 and Fig. 8 and MRM in Figs. 3 and S1. Red triangle
represents fucose (dHexose). Blue circle is glucose (Hexose). Orange star is xylose (Pentose). Blue square
is GIcNAc (HexNAc).
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Fig. S3, N
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Fig. S3,0
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Fig. S3, P
EGF 9 and EGF 10
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Fig. S3, Q
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Fig. S3, R
EGF 12
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Fig. S3, S
EGF 12
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Fig. S3, T
EGF 12 and EGF 13
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Fig. S3, U

EGF 13
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Fig. S3,V
EGF 13 and EGF 14
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Fig. S3, W
EGF 14 and15
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Fig. S3, X
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Fig. S3,Y

EGF 16
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Fig. S3, Z

EGF 16
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Fig. S3, A’

EGF 17
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Fig. S3, B’
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Fig. S3, C’

EGF 18
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Fig. S3, D’

EGF 19
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Fig. S3, E’

EGF 19
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Fig. S3, F’

EGF 20
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Fig. S3, G’
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Fig. S3, H’
EGF 21
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Fig. S3, I
EGF 21
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Used for Fig. 8A; Note: Shows same results as previous peptide

-Fringe

4358

669.3

\/916.3

7713 gon 7

A N N

834.5

2 - bs

Y2 Y3 Ya Y7
2621 375.4 5351 6183 750.7 | Y
1.,

+MS, 5.3min #9487

[M+3H]3* 1003.4

13239

' 1 . 'S

1250.9;834.5

1323.9;883.2

pE P

1425.4;950.9

P
+MS2(883.3), 5.3min #480

bs bio b1
11075 12085 13224

T T T
400 G600 200

+Fringe

T
1000

1
1200 méz

Intens. 5
%107 3

15

[ERAREN]

4358
[M+3H]3*

1.0 669.3

I
245.7 950.7

+MS, 5.3min #4992

1003.4

1250.9;834.7

1323.9;883.4

pE P

1425.4;951.1

0' E 1 I
x10§: +MS2(951.3), 5.3min #4094
E [M+2H]2*

] | — |
23 _ 1324.7

] 834.7 883.3 12509
14
] bs
. 618.3
O 1 ‘I L 1 h M' ’ 1 1 v I
200 400 600 200 1000 1200 miz




Fig. S3, J’
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