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FIG. 8A

GIDmap of prostate cells (PNGase phase)

Prostate cell Protein No. Unique Common
RWPE-1 (normal) 76 7 (9%) 69 (91%)
PC-3 (cancer) 134 65 (49%) 69 (51%)

FIG. 8B

Characterization of unique PC-3 sialylated N-glycoproteins

. unk
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lysosome 89, Subcellular location
Q,

6%
cytoplasm
3%
secreted
12%
membrane
65%
Process Percentage
Biological adhesion 14%
: Percent Biological regulation 20%
i functlon feemage Cellular process 62%
Binding 46% Developmental process 23%
Catalytic activity 28% Establishment of localization 18%
Enzyme regulator activity 5% Growth 8%
Molecular transducer activity 17% Immune system process 3%
Transporter activity 14% Metabolic process 35%
Unknown 31% Multicellular organismal process  23%
Reproductive process 5%
Response to stimulus 18%
Unknown 26%
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FIG. 9A

GIDmap of lung cancer cells (PNGase phase)

Lung cancer Protein No. Unique Common
CL1 87 13 (15%) 74 (85%)
CLIR faggressive): v o T A T T (A9Y) T4 (51%)

Tge
!
L3

FIG. 9B

Characterization of unique CL1-5 sialylated N-glycoproteins

Golai unknown
Lysosome 6%9 6% Subcellular location
4%
Secreted
13%
D
membrane
72%
Process Percentage

Biological adhesion 17%
Functi P Biological regulation 32%
- .unc on ercentage Cellular process 55%
Binding 58% Developmental process 39%
Catalytic activity 30% Establishment of localization 15%
Enzyme regulator activity 6% Growth 8%
Molecular transducer activity 32% Immune system process 18%
Transporter activity 6% Metabolic process 34%
Unknown 25% Multicellular organismal process  38%
Reproductive process 8%
Response to stimulus 27%
Unknown 30%
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FIG. 10A

Peptide counts of ECE-1

RWPEI {RWPEI |PC3 PC3
tryptic  {png tryptic  {png

4.3 0 92.0 23.0

Peptide counts of NRP-1

RWPEI |RWPEI [PC3 PC3
tryptic  |png tryptic | png

0 0 0 20.8

FIG. 10B

Lysate

i
a
g (o8
= &

1B:
anti-ECE-1

IB:
anti-NRP-1

90KD —
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ECE-1 NRP-1
80 80
70 1 70
RwpE1 601 60 1
50 L 50-
<S40 S40-
(o] Q
O30 - O30
20 1 20 -
10 - 10
0 1 1 T O 1 T T
100 101 102 103 104 100 101 102 103 104
FITC-A FITC-A
80 80
70 4 70 4
o3 60 1 60 4
. 504 50
€40 - €40
S 304 83
20 1 20
10 10
0 T ¥ T 0 T i ¥
100 101 102 103 104 100 101 102 103 104
FITC-A FITC-A

FIG. 10C
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IP: MALII

RWPE1
PC3

m= 130KD
IB: anti-ECE-1

w 90KD

IB: anti-NRP-1

FIG. 11
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TAILORED GLYCOPROTEOMIC METHODS
FOR THE SEQUENCING, MAPPING AND
IDENTIFICATION OF CELLULAR
GLYCOPROTEINS

RELATED APPLICATIONS

This application claims priority to U.S. Ser. No. 60/896,
7717, filed on Mar. 23, 2007, titled “Pro-alkynyl sugar analogs
for the labeling and visualization of glycoconjugates in vivo”
and U.S. Ser. No. 60/896,787, filed on Mar. 23, 2007, titled
“Pro-glycoproteomic probes for fluorescent imaging of fuco-
sylated glycans in vivo,” the entirety of these applications
hereby incorporated by reference.

GOVERNMENT SUPPORT

This disclosure was supported, in whole or in part, by U.S.
Public Health Service grants CA087660 and GM44154 from
the National Institutes of Health.

SEQUENCE LISTING

This application contains a sequence listing, submitted in
both paper via EFS and Computer Readable Form (CRF) and
filed electronically via EFS. The computer readable copy has
the file name “07395-050800-ST25.txt,” is 86,339 bytes in
size (measured in Windows XP), and was created Jul. 14,
2008.

FIELD OF THE DISCLOSURE

The present disclosure relates to tailored glycoproteomic
methods, and more particularly to methods for the sequenc-
ing, mapping and identification of cellular glycoproteins
using saccharide-selective bioorthogonal probes.

BACKGROUND

Glycans are integral components of biological systems
with far reaching activities, many of which are only beginning
to be understood. Glycans constitute the most abundant and
diverse class of biomolecules found in natural systems, con-
sisting of oligosaccharide chains that are present as indepen-
dent polysaccharides (e.g., cellulose, an important structural
component in plants; and heparin sulfate, an import factor of
blood clotting in mammals) or as glycoconjugates with lipids
(glycolipids), proteins (glycoproteins, proteoglycans), and
small molecule natural products (e.g., antibiotics such as
erythromycin, vancomycin, and teicoplanin).

Glycans play arole in almost every aspect of cellular activ-
ity. Most glycans in higher eukaryotes are produced in the
secretory pathway by glycosylation events, which entail the
enzymatic transfer of saccharides or oligosaccharide chains
onto lipids and proteins. Protein glycosylation is a complex
co- or post-translational process that modifies the majority of
the human proteome and serves a vast array of biological
functions. Protein glycosylation exerts intrinsic effects on
structure, from mediating folding and oligimerization, to
increasing stability, solubility, and circulation time. Inside of
the cell, glycans affect recognition, binding, targeting, and
cellular distribution. At the cell surface, glycans are promi-
nently displayed where they are involved in a host of molecu-
lar recognition events that modulate important physiological
processes, such as cell-cell adhesion, inflammation, angio-
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genesis, coagulation, embryogenesis, differentiation, com-
munication, and a myriad of other cellular signaling path-
ways.

Cell surface glycans have also been associated with physi-
ological dysfunctions such as bacterial and viral infection,
rheumatoid arthritis, and tumor progression. In the latter case,
several types of oncofetal and aberrant glycans have been
established to correlate with malignancy, invasiveness,
inflammation and cancer metastasis. In particular, altered
terminal fucosylation and sialylation, which are believed to
result from changes in expression locations and levels of
fucosyltransferases (an enzyme that transfers a fucose from a
donor substrate to an acceptor substrate, a glycoconjugate or
glycan) and sialyltransferases (an enzyme that transfers a
sialic acid from a donor substrate to an acceptor substrate, a
glycoconjugate or glycan) respectively, are associated with
tumor malignancy. For example, glycan determinants like
Lewis y, Lewis x, sialyl Lewis x, sialyl Lewis a, sialyl Tn,
Globo H, fucosyl GM1, and polysialic acid are expressed at
elevated levels in neoplastic tissues. For this reason, these
epitopes are promising and eagerly pursued targets for gly-
can-based vaccines. Additionally, several congenital glyco-
sylation disorders, lysosomal storage disorders, and immu-
nological diseases have been linked with dysregulation of
glycan catabolism/metabolism. Although known to be
involved in physiological and pathophysiological events, the
identification of many glycan structures and delineation of
their mode of action at the molecular level has been compli-
cated by their underpinning complexity.

Glycan complexity results from many factors. They are
synthesized in a non-templated, post-translational process,
which means that sites of glycoconjugate glycosylation and
structures within them have proven, thus far, to be minimally
predictable. This also means that glycans cannot be geneti-
cally manipulated in a similar fashion to DNA and proteins.
Glycans are synthesized in the secretory pathway by a suite of
enzymes that are subject to multifaceted controls. The end
glycan products can have enormous structural complexity
(many possible glycan structures, the diversity of which is
also a function of the sugar building blocks), structural micro-
heterogeneity (multiple different glycan structures attached
to a glycoconjugate at the same position), and structural
macro-heterogeneity (multiple sites and types of glycan
attachment; for example, glycoproteins can be N-linked at
Asn residues, or O-linked at Ser/Thr resides). Heterogeneity
in glycan structures appears to be dynamically regulated and
functionally significant, governing multivalent interactions
the cell surface. Heterogeneity and multivalentcy complicate
structure-function studies and the isolation of homogenous
glycans in meaningful amounts from natural sources is nearly
impossible. For the procurement of homogenous glycocon-
jugates/glycans synthesis is the only viable route, but remains
one of the most formidable challenges in glycobiology.

The link between glycan activity and complexity has pre-
sented major challenges to deciphering their activities on an
individual protein, let alone, proteomic scale. Among the
challenges facing global analysis are development of general
methods for isolating glycans from complex proteomes;
determining saccharide composition, site of protein modifi-
cation, and fraction occupancy; and understanding the direct
roles of glycans in cellular function and dysfunction.

Specific glycan-tagging systems provide a powerful
method for probing the structure of heterogeneous glycans.
The key to glycan tagging entails incorporating modified
sugars derivatized with chemical reporting groups into cellu-
lar glycans (typically via the normal biosynthetic pathways, a
process known as metabolic oligosaccharide engineering, or
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MOE) and then detecting the tagged-glycans by labeling their
chemical reporting groups with a complementary probe that
chemically reacts with them in a specific manner. Many selec-
tive chemical probing techniques have been used for perform-
ing chemistry with chemical reporting group-tagged glyco-
conjugates in cells. These methods include bioorthogonal
reactions such as ketoneaminooxy/hydrazide ligation,
Staudinger ligation, Michael addition, and the strain-pro-
moted, and Cu(l)-catalyzed [3+2] azide-alkyne cycloaddition
(CuAAC). Several chemical reporting groups are tolerated
and successfully incorporated into glycoconjugates using
MOE, including ketones, thiols, photoreactive groups,
azides, and alkynes. These reporting sugars have been labeled
with tags such as FLAG peptides, biotin, and fluorescent or
fluorogenic molecules. The strength of these systems is that
the labeled glycan products have the potential to be manipu-
lated for specific glycan studies involving: enrichment and
glycoproteomic analysis by means of mass spectrometry
detection and/or quantitation by flow cytometry or visualiza-
tion through microscopy to obtain information about glycan
localization, trafficking, and dynamics.

The incorporation of exogenous natural or unnatural sug-
ars into glycans has been achieved by cellular biosynthetic
pathways. These processes involve multistep enzymatic
transformations that render free sugars in the cytosol into
nucleotide-donor sugars, the substrates for glycosyltrans-
ferases. In the case of fucose (Fuc), a salvage pathway con-
sisting of Fuc kinase and GDP-Fuc (guanosine diphosphate
fucose) pyrophosphorylase contributes to the production of
GDP-Fuc, which is then exploited by fucosyltransferases
(FucTs) located in the Golgi apparatus to add Fuc onto gly-
coconjugates. Modifications at the 6-position of Fuc are tol-
erated by the salvage pathway and FucTs. In the sialic acid
(NeuAc) biosynthetic pathway, the precursor N-acetylman-
nosamine (ManNAc) is derived from GlcNAc or UDP-
GleNAc through specific epimerases, then sequentially con-
verted to sialic acid by the cytosolic enzymes ManNAc
6-kinase, sialic acid-9-phosphate synthase, and sialic acid-9-
phosphate phosphatase. CMP-NeuAc is subsequently formed
in the nucleus, and transported to the Golgi apparatus for
glycan elaboration by sialyltransferases. Studies on meta-
bolic delivery of N-acetylmannosamine (ManNAc) analogs
show that N-acyl chains up to five carbon atoms long and
bulky aromatic groups are tolerated by the sialic acid biosyn-
thetic pathway.

Prior glycoprotein probes have limited utility due to issues
of cellular toxicity. The incorporation of exogenous natural or
unnatural sugars comprising non-toxic probes into glycans by
cellular biosynthetic pathways is important to study aberrant
glycosylation. Further understanding of the molecular details
and correlations between altered glycosylation and patho-
logical status is of great interest and is likely to provide useful
information for diagnosis and disease prognosis, in addition
to unveiling new therapeutic targets.

SUMMARY OF THE DISCLOSURE

Details concerning method for metabolic oligosaccharide
engineering (MOE) which allows cellular glycans to be
tagged with chemical reporting groups in vivo, through the
incorporation of chemically modified building block analogs/
precursors that closely resemble natural sugars are detailed in
U.S. Ser. No. 60/896,787. The above-mentioned tagged cel-
Iular glycans in some instances may be labeled based on the
Cu(I)-catalyzed [3+2] azide-alkyne cycloaddition (CuAAC)
probe, which is rapid, versatile, and provides specific cova-
lent labeling. The CuAAC probe includes one of a visual
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probe and a fluorogenic probe. The visual probe may com-
prise a biotin azide group and the fluorogenic probe may
comprise a coumarin group. In some instances the CuAAC
probe includes a biotin azide group as detailed in U.S. Ser.
No. 60/896,777.

According to aspects illustrated herein, there is provided a
method of harvesting peptide fragments that includes: pre-
senting an alkynyl-derivatized sugar to a cell, wherein the
alkynyl-derivatized sugar has an alkynyl functional group,
and wherein the cell is capable of producing a glycoprotein;
incorporating the alkynyl-derivatized sugar into the cell,
wherein the alkynyl-derivatized sugar is subsequently used
by the cell to produce a tagged glycoprotein, and wherein the
tagged glycoprotein includes a glycan portion, a peptide por-
tion, and the alkynyl functional group; reacting the tagged
glycoprotein with a probe to produce a labeled glycoprotein,
wherein the labeled glycoprotein includes the glycan portion,
the peptide portion, the alkynyl functional group and the
probe; capturing the labeled glycoprotein onto a solid sup-
port, wherein the solid support is labeled with a binding
moiety capable of binding to the probe of the labeled glyco-
protein; and washing the solid support with an enzyme diges-
tion to remove peptide fragments from the peptide portion of
the labeled glycoprotein, resulting in the peptide fragments
being harvested.

According to aspects illustrated herein, there is provided a
method for identifying peptide fragments from an entire pep-
tide portion of a glycoprotein that includes: presenting an
alkynyl-derivatized sugar to a cell, wherein the alkynyl-de-
rivatized sugar has an alkynyl functional group, and wherein
the cell is capable of producing a glycoprotein; incorporating
the alkynyl-derivatized sugar into the cell, wherein the alky-
nyl-derivatized sugar is subsequently used by the cell to pro-
duce a tagged glycoprotein, and wherein the tagged glyco-
protein includes a glycan portion, a peptide portion, and the
alkynyl functional group; reacting the tagged glycoprotein
with a probe to produce a labeled glycoprotein, wherein the
labeled glycoprotein includes the glycan portion, the peptide
portion, the alkynyl functional group and the probe; capturing
the labeled glycoprotein onto a solid support, wherein the
solid support is labeled with a binding moiety capable of
binding to the probe of the labeled glycoprotein; washing the
solid support with an enzyme digestion to remove peptide
fragments from the peptide portion of the labeled glycopro-
tein; harvesting the peptide fragments; and analyzing the
peptide fragments using mass spectrometry-based proteom-
ics, resulting in the peptide fragments being identified.

According to aspects illustrated herein, there is provided a
method for determining a site of glycosylation on a glycopro-
tein that includes: presenting an alkynyl-derivatized sugar to
a cell, wherein the alkynyl-derivatized sugar has an alkynyl
functional group, and wherein the cell is capable of producing
a glycoprotein; incorporating the alkynyl-derivatized sugar
into the cell, wherein the alkynyl-derivatized sugar is subse-
quently used by the cell to produce a tagged glycoprotein, and
wherein the tagged glycoprotein includes a glycan portion, a
peptide portion, and the alkynyl functional group; reacting
the tagged glycoprotein with a probe to produce a labeled
glycoprotein, wherein the labeled glycoprotein includes the
glycan portion, the peptide portion, the alkynyl functional
group and the probe; capturing the labeled glycoprotein onto
a solid support, wherein the solid support is labeled with a
binding moiety capable of binding to the probe of the labeled
glycoprotein; washing the solid support with an enzyme
digestion to remove peptide fragments from the peptide por-
tion of the labeled glycoprotein; harvesting the peptide frag-
ments; and analyzing the peptide fragments using mass spec-
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trometry-based proteomics, resulting in the
glycosylation on the glycoprotein being determined.

According to aspects illustrate herein, there is provided a
method of determining whether sites of glycosylation found
on a glycoprotein from an abnormal cell are present in a
proteome of a healthy cell that includes: presenting an alky-
nyl-derivatized sugar to the abnormal cell, wherein the alky-
nyl-derivatized sugar has an alkynyl functional group, and
wherein the abnormal cell is capable of producing a glyco-
protein; incorporating the alkynyl-derivatized sugar into the
abnormal cell, wherein the alkynyl-derivatized sugar is sub-
sequently used by the abnormal cell to produce a tagged
glycoprotein, and wherein the tagged glycoprotein includes a
glycan portion, a peptide portion, and the alkynyl functional
group; reacting the tagged glycoprotein with a probe to pro-
duce alabeled glycoprotein, wherein the labeled glycoprotein
includes the glycan portion, the peptide portion, the alkynyl
functional group and the probe; capturing the labeled glyco-
protein onto a solid support, wherein the solid support is
labeled with a binding moiety capable of binding to the probe
of'the labeled glycoprotein; washing the solid support with an
enzyme digestion to remove peptide fragments of the glyco-
protein from the abnormal cell; harvesting the peptide frag-
ments of the glycoprotein from the abnormal cell; analyzing
the peptide fragments of the glycoprotein from the abnormal
cell using mass spectrometry-based proteomics, resulting in
the sites of glycosylation on the glycoprotein from the abnor-
mal cell being determined; presenting an alkynyl-derivatized
sugar to the healthy cell, wherein the alkynyl-derivatized
sugar has an alkynyl functional group, and wherein the
healthy cell is capable of producing a proteome; incorporat-
ing the alkynyl-derivatized sugar into the healthy cell,
wherein the alkynyl-derivatized sugar is subsequently used
by the healthy cell to produce a tagged proteome, and wherein
the tagged proteome includes at least one of a glycan portion,
a peptide portion, and the alkynyl functional group; reacting
the tagged proteome with a probe to produce a labeled pro-
teome, wherein the labeled proteome includes the glycan
portion, the peptide portion, the alkynyl functional group and
the probe; capturing the labeled proteome onto a solid sup-
port, wherein the solid support is labeled with a binding
moiety capable of binding to the probe of the labeled pro-
teome; washing the solid support with an enzyme digestion to
remove peptide fragments from the peptide portion of the
labeled proteome from the healthy cell; harvesting the pep-
tide fragments of the proteome from the healthy cell; analyz-
ing the peptide fragments of the proteome from the healthy
cell using mass spectrometry-based proteomics, resulting in
the peptide fragments being identified; and determining
whether sites of glycosylation found on the glycoprotein from
the abnormal cell are present in the proteome of the healthy
cell.

In an exemplary implementation, the alkynyl-derivatized
saccharide is selected from the group consisting of an alky-
nyl-derivatized fucose analog, an alkynyl-derivatized sialic
acid analog and an alkynyl-derivatized sialic acid precursor.
For example, the alkynyl-derivatized fucose analog may be
1,2,3,4-tetraacetyl alkynyl fucose. For example, the alkynyl-
derivatized sialic acid precursor may be N-acetylman-
nosamine. For example, the alkynyl-derivatized sialic acid
precursor may be 1,3,4,6-tetra-O-acetyl-N-4-pentynoylman-
nosamine. In a further exemplary implementation, the alky-
nyl-derivatized saccharide may be a peracetylated alkynyl-
derivatized saccharide.

In an exemplary implementation, the cellular glycoprotein
is glycosylated. For example, the cellular glycoprotein may
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be a N-glycosylated glycoprotein. For example, the cellular
glycoprotein may be an O-glycosylated glycoprotein.

In an exemplary implementation, the enzyme digestion is a
trypsin digestion which is capable of cleaving peptide bonds
that exists between arginine or lysine residues with other
amino acids (except praline) within the peptide portion of the
tagged cellular glycoprotein. In an exemplary implementa-
tion, the enzyme digestion is a peptide-N-glycosidase F (PN-
Gase F) digestion which hydrolyzes an amide bond that exists
between the glycan portion of the tagged cellular glycopro-
tein and an Asn residue of the peptide portion.

The disclosed methods may be carried out on cells that are
healthy or abnormal cell. In an exemplary implementation,
the abnormal cell is selected from an improperly glycosylated
cell, a low functioning cell, a cell having a lysosomal storage
disorder and an infected cell (bacterial or viral). In a further
aspect, the abnormal cell is a cancerous cell. In an exemplary
implementation, the cancerous cell is selected from a cancer
stem cell, leukemia cell, lymphoma cell, pancreatic cancer
cell, non-small cell lung cancer cell, small cell lung cancer
cell, colon cancer cell, central nervous system cancer cell,
melanoma cell, ovarian cancer cell, a renal cancer cell, a
prostate cancer cell line, and a breast cancer cell.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 is a schematic diagram showing biosynthetic path-
ways for sialylated and fucosylated glycoconjugates.

FIG. 2 is a schematic diagram showing an exemplary
implementation of a metabolic oligosaccharide engineering
(MOE) method of the present disclosure.

FIG. 3 shows an exemplary implementation ofhow alkyne-
tagged glycans can be labeled with Cu(I)-catalyzed [3+2]
azide-alkyne cycloaddition (CuAAC) probes and visualized
at the cell surface (A), in glycoprotein lysates (B) and intra-
cellularly (C).

FIG. 3A shows flow cytometry analysis of Jurkat cells
treated with ManNAcyne (left, CuAAC-labeled with biotin
and detected by fluorescein-conjugated streptavidin, pink
lines) and Fucyne (right, CuACC-labeled with click-activated
coumarin probe (3-azido-7-hydroxycoumarin), green line)
probe. FIG. 3B shows protein lysates separated by SDS-
PAGE (lane 1: Fuc; lane 2: Fucyne; lane 3: ManNAc; and lane
4: ManNAcyne) and visualized (left, western blot of CuUACC-
biotin labeling, detection by: 1) mouse anti-biotin MAb, 2)
peroxidase-conjugated goat anti-mouse IgG, 3) SuperSig-
nal® Chemiluminescent Substrate; right, CuACC-coumarin
labeling, detection by fluorescence flat-bed scanner) show
that alkynyl-tagged glycoproteins are selectively labeled and
detected. FIG. 3C shows selective labeling of alkynylated-
tagged glycans in cancer cells (top panel treated with control
sugar, and bottom with alkynyl-derivatized sugar). Confocal
microscopy of MCF7 cells (left grouping, treated with Fuc
analogs, CuACC with biotin azide, and detection with fluo-
rescein-conjugated streptavidin) and Hep3b cell (right group-
ing, treated with ManNAc derivatives, CuACC with cou-
marin probe). Co-stains of nucleus (blue) and Golgi (red,
WGA lectin AlexaFluor 594-conjugated), show the alkynyl-
tagged glycans co-localize in the Golgi.

FIG. 4 is a schematic diagram showing an exemplary
implementation of a glycoprotein identification and glycan
site mapping (GIDmap) method of the present disclosure.

FIG. 5 shows representative LC-MS? data for a PNGase-
treated sample. The total ion chromatogram highlighting a
peptide eluting at 57.74 minutes in PNGase step 2 (upper
frame). The full MS? scan of peptides eluting at 57.74 minutes
highlighting a specific peptide at [M+2H]**=806.1 (middle
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frame). The MS? scan (lower frame) of the [M+2H]**=806.1
ion clearly illustrating a mass shift of +1 Daon allband y ions
containing the formerly glycosylated N, as marked by an
asterisk *.

FIG. 6 shows categorization of sialylated N-linked glyco-
proteomic proteins isolated from prostate cancer (PC-3) cells
treated with ManNAcyne and analyzed by the GIDmap
method disclosed herein in terms of (a) identification of
experimentally known (verified) or unknown (predicted by
homology: potential; or never annotated: novel) N-glycosy-
lation sites, (b) glycoprotein function, (¢) and glycoprotein
cellular location. Glycosylation sites, subcellular location,
function and process were assessed by Swiss-Prot annotation.

FIGS. 7A-G show lists of the total individual N-linked
glycopeptides from glycoproteomes from PC3 cells treated
with ManNAcyne analyzed using the GIDmap method dis-
closed herein. Sites of glycosylation are starred in peptide
sequences (listed under heading peptide) and residue num-
bers corresponding to glycosylation site are listed (under
heading site).

FIG. 8 shows PNGase phase data for sialylated N-linked
glycoproteomic proteins isolated from RWPE-I (normal) and
PC-3 (cancerous) cells treated with ManNAcyne and ana-
lyzed by the GIDmap method disclosed herein. Subcellular
location, function and process were assessed by Swiss-Prot
annotation.

FIG. 9 shows PNGase phase data for sialylated N-linked
glycoproteomic proteins isolated from CL1 (non-invasive)
and CL.1-5 (invasive) lung cancer cells treated with ManNA-
cyne and analyzed by the GIDmap method disclosed herein.
Subcellular location, function and process were assessed by
Swiss-Prot annotation.

FIG. 10 shows expression levels of ECE-1 and NRP-1
proteins in RWPE-I and PC-3 cells. FIG. 10A shows peptide
counts from the tryptic and PNGase (png) phase of the GID-
map method disclosed herein. FIG. 10B shows immunoblot-
ting of ECE-1 and NRP-1. Proteins extracted from RWPE-1
and PC-3 cells (50 pg) were separated by SDS-PAGE and
transferred for immunoblotting with specific antibodies (anti-
ECE-1 was purchased from R &D Systems; anti-NRP-1 was
from Zymed Laboratories). Asterisks indicate specific pro-
teins. FIG. 10C shows flow cytometric analysis for detecting
cells surface ECE-1 and NRP-1 expression by antibody stain-
ing.

FIG. 11 shows that sialylation of ECE-1 and NRP-1 pro-
teins is upregulated in prostate cancer (PC-3) cells. Immuno-
precipitation (IP) with MALII, a sialic acid specific lectin,
before immunoblotting shows that sialylated proteins only
found in samples derived from cancerous cells.

FIGS. 12A-B show lists of the unique sialylated N-linked
glycoproteins identified from PC-3 prostate cancer cell line.

FIGS. 13A-B show lists of the unique sialylated N-linked
glycoproteins identified from CL1-5 invasive lung cancer cell
line.

FIGS. 14A-C show lists of the unique fucosylated N-linked
glycoproteins identified from FucT4/6-overexpressing cell
lines.

FIG. 15 shows the results from examining protein-expres-
sion of plexin B2 by immunoblotting. FIG. 15A shows pro-
tein expression of plexin B2 in cell lysates. Proteins (50 mg)
extracted from mock control cells and stable cell clones that
express fucosyltransferases (FucT) 4 or 6 were separated by
protein gels, transferred to PVDF membranes and probed
with anti-plexin B2 antibody. FIG. 15B shows immunopre-
cipitation (IP) of plexin B2 by fucose lectin AAL.

FIG. 16 shows the incorporation of alkynyl fucose to plexin
B2 glycans. Total proteins were extracted from untreated or
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alkynyl fucose-treated mock control, FucT4 and FucT6 stable
cell lines. Proteins (200 mg) were dissolved in 500 ml IP
buffer (1% NP-40, 150 mM NaCl, 10% glycerol, 50 mM
HEPES, pH 7.5 and 1xEDTA-free protease inhibitor cock-
tail) and precleared with 25 ml protein G beads (GE Health-
care) at 4° C. for 1 h. Precleared proteins extracts were then
incubated with 3 mg anti-plexin B2 antibody/25 ml protein G
beads at 4° C. for 1 h for overnight. Immunoprecipitates were
subjected to SDS-PAGE and the proteins were transferred to
PVDF membrane. After blocking with 5% BSA/PBST (0.1%
Tween 20/PBS) for 1 h and wash with PBST and PBS sequen-
tially, the protein-side of PVDF membrane was faced down to
immerse in click reaction mixture (0.1 mM azido biotin, 0.1
mM Tris-triazoleamine catalyst, 1 mM CuSO,, 2 mM sodium
ascorbate; 1 ml for a blot from a mini-gel) and incubated at
room temperature for 1 h. After wash with PBST twice, the
membrane was probed with peroxidase-conjugated strepta-
vidin for biotin tags on blots.

DETAILED DESCRIPTION OF THE
DISCLOSURE

All scientific terms are to be given their ordinary meanings
as understood by those of skill in the art, unless an alternate
meaning is set forth below. In case of conflict, the definitions
set forth in this specification shall control.

Asused herein, the term “proteomics” refers to the study of
the proteome, the entire complement of proteins expressed by
a genome, cell, tissue or organism. Proteomics has largely
been practiced through the separation of proteins by two
dimensional gel electrophoresis. In the first dimension, the
proteins are separated by isoelectric focusing, which resolves
proteins on the basis of charge. In the second dimension,
proteins are separated by molecular weight using SDS-
PAGE. The gel is dyed with Coomassie Blue or silver to
visualize the proteins. Spots on the gel are proteins that have
migrated to specific locations. The mass spectrometer has
augmented proteomics. Peptide mass fingerprinting identifies
a protein by cleaving it into short peptides and then deduces
the protein’s identity by matching the observed peptide
masses against a sequence database. Tandem mass spectrom-
etry, on the other hand, can get sequence information from
individual peptides by isolating them, colliding them with a
non-reactive gas, and then cataloguing the fragment ions
produced.

As used herein, the term “glycoproteomics” refers to a
branch of proteomics that identifies, catalogs, and character-
izes proteins containing carbohydrates as a post-translational
modification. Glycoproteomics also refers to the study of a
cell, tissue, or organism’s glycan and glycoprotein content at
any point in time.

As used herein, the term “glycan” refers to a polysaccha-
ride, or oligosaccharide. Glycan is also used herein to refer to
the carbohydrate portion of a glycoconjugate, such as a gly-
coprotein, glycolipid, glycopeptide, glycoproteome, pepti-
doglycan, lipopolysaccharide or a proteoglycan. Glycans
usually consist solely of O-glycosidic linkages between
monosaccharides. For example, cellulose is a glycan (or more
specifically a glucan) composed of beta-1,4-linked D-glu-
cose, and chitin is a glycan composed of beta-1,4-linked
N-acetyl-D-glucosamine. Glycans can be homo or het-
eropolymers of monosaccharide residues, and can be linear or
branched. Glycans can be found attached to proteins as in
glycoproteins and proteoglycans. They are generally found
on the exterior surface of cells. O- and N-linked glycans are
very common in eukaryotes but may also be found, although
less commonly, in prokaryotes. N-Linked glycans are found
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attached to the R-group nitrogen (N) of asparagine in the
sequon. The sequon is a Asn-X-Ser or Asn-X-Thr sequence,
where X is any amino acid except proline.

As used herein, the term “glycoprotein” refers to a protein
covalently modified with glycan(s). There are four types of
glycoproteins: 1) N-linked glycoproteins, 2) O-linked glyco-
proteins (mucins), 3) glucosaminoglycans (GAGs, which are
also called proteoglycans), 4) GPI-anchored. Most glycopro-
teins have structural micro-heterogeneity (multiple different
glycan structures attached within the same glycosylation
site), and structural macro-heterogeneity (multiple sites and
types of glycan attachment).

Asused herein the term “glycosylation” refers to a process
or result of addition of saccharides to proteins and lipids. The
process is one of four principal co-translational and post-
translational modification steps in the synthesis of membrane
and secreted proteins and the majority of proteins synthesized
in the rough ER undergo glycosylation. It is an enzyme-
directed site-specific process, as opposed to the non-enzy-
matic chemical reaction of glycation. Two types of glycosy-
lation exist: N-linked glycosylation to the amide nitrogen of
asparagine side chains and O-linked glycosylation to the
hydroxy oxygen of serine and threonine side chains.

As used herein, the term “cellular glycan™ or “cell glycan”
refers to a glycan (either alone or as part of a glycoconjugate)
that may exist at a surface of a cell, within the cell (intracel-
Iularly) or within a lysate from a cell. The glycan is produced,
actively biosynthesized, by the cell.

As used herein, the term “abnormal cell” refers to cells
having, for example, at least one improper glycosylation, low
functionality, lysosomal storage disorder, bacterial infection,
viral infection. Abnormal cell may also refer to a cancerous
cell, for example, a cancer stem cell, leukemia cell, lym-
phoma cell, pancreatic cancer cell, non-small cell lung cancer
cell, small cell lung cancer cell, colon cancer cell, central
nervous system cancer cell, melanoma cell, ovarian cancer
cell, arenal cancer cell, a prostate cancer cell line, and a breast
cancer cell.

As used herein, the terms “alkynyl group” and “alkyne
functional group” refer to a terminal alkyne group comprised
of a triple bond between two carbon atoms.

As used herein, the term “derivatization” is used to
describe a technique used in chemistry which transforms a
chemical compound into a product of similar chemical struc-
ture, called a derivative. For example, when reference is made
to a sugar analog or precursor that has been “derivatized” with
an alkyne group, it is meant that the sugar analog is bearing an
alkynyl group.

As used herein, the term “alkynyl-derivatized sugars”
refers to sugar analogs and/or precursors that have been
derivatized with an alkynyl group, the alkynyl group being
placed at permissive positions on the sugar analogs and/or
precursors. The alkynyl-derivatized sugars are derivatized
using chemical synthesis techniques and have been peracey-
tylated—all free hydroxyl groups bear acytyl protecting
groups. These alkynyl-derivatized sugars may then be fed to
cells. The acytyl protecting groups increase cellular uptake
and are cleaved off in the cell before they are transformed into
the nucleotide sugar donor and transferred onto the cellular
glycan.

As used herein, the term “analog” means a derivatized
version of a naturally-occurring molecule, e.g. by substitution
of an azido or alkylyl functional group at a carbon position.

As used herein, the term “Fucose” (Fuc) means a six-
carbon deoxy pyran sugar, distinguished from other hexoses
by a L-configuration and an unsubstituted carbon at the 6-po-
sition.
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As used herein, the term “Fucosyltransferase (FucT)”
means an enzyme that transfers a fucose from a donor sub-
strate, GDP-fucose (GDP=Guanosine diphosphate), to an
acceptor substrate, a glycoconjugate or glycan.

As used herein, the term “GDP analog” means a molecular
derivative of Guanosine diphosphate (GDP).

As used herein, the term “fucosylated” means a molecule
(typically a glycoconjugate or glycan) that has been
covalently appended with a fucose (Fuc) residue (typically by
a FucT)

As used herein, the term “sialylated” means a molecule
(typically a glycoconjugate or glycan) that has been
covalently appended with a sialic acid (NeuAc) residue (typi-
cally by a sialyl transferase)

As used herein, the term “alkynyl fucose,” “alkynyl Fuc”
and “Fucyne” are used interchangeably.

As used herein, the term “alkynyl N-acetylmannosamine,”
“alkynyl ManNAc” and “ManNAcyne” are used interchange-
ably.

As used herein, the term “alkynyl sialic acid,” “alkynyl
NeuAc” and “NeuAcyne” are used interchangeably.

As used herein, the term “alkynyl-tagged glycan” refers to
cellular glycans that have been functionalized with the alky-
nyl-derivatized sugars. The alkyne group is used as a chemi-
cal reporting group to specifically tag glycans that are fuco-
sylated and/or sialylated. In an exemplary implementation, an
alkynyl-derivatized sugar is incorporated with the cellular
glycan through any permissive biosynthetic pathway
involved in glycoconjugate synthesis. The alkynyl-tag
remains inert until subjected to CuAAC with an appropriate
azide bearing probe.

As used herein, the term “bioorthogonal” means chemical
reactants and reactions that are compatible with living sys-
tems. Bioorthogonal reactions proceed in high yield under
physiological conditions and result in covalent bonds
between reactants that are otherwise stable in these settings.

As used herein, the term “reporting group” means a mol-
ecule that has properties capable of providing detectable
feedback about events transpiring in a test system (from a
controlled in vitro assay to a complex biological system).

As used herein, the term “bioorthoganal chemical report-
ing group” means a non-native, non-perturbing, inert chemi-
cal functional group, which can be modified in biological
systems by chemo-selective reactions with exogenously
delivered probes.

As used herein, the term “click-activated” means any reac-
tion that bioorthogonally proceeds in a manner that changes
the chemical and/or physical properties of the resultant mol-
ecule.

Asused herein, the term “cycloaddition” means a chemical
cyclization reaction; in which two 7 bonds are lost and two o
bonds are gained—the reaction can proceed catalyzed or
uncatalyzed or in a concerted or stepwise manner.

As used herein, the term “chemoselective” means the pref-
erential reaction of a chemical reagent with only one out of
two or more different available functional groups.

As used herein, the term “Fluorescent Labeled” means
derivatizing a molecule with a fluorescent material.

As used herein, the term “Fluorogenic” or “Fluorescent
Reporting Group” means a material capable of supporting a
chemical reaction dependent on the presence of a particular
analyte material. Said analyte-dependent chemical reaction
produces a fluorescent reporting molecule.

As used herein, the term “Fluorescent” means a material
exhibiting fluorescence.

As used herein, the term “coumarin” means any of a group
of fluorogenic compounds related to benzopyrone or
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2-chromenone that are capable of fluorescence modulation
dependent on position of substitution and identity of func-
tional groups.

As used herein “covalenty displaying” refers to a covalent
attachment or covalent appendant.

As used herein, the term “labeled glycoprotein” refers to a
glycoprotein covalently attached to a moiety that can facili-
tate the manipulation of the “labeled glycoprotein,” such as
the isolation, visualization, detection, and quantification of
the labeled glycoprotein. In an exemplary implementation,
CuAAC is used to label glycoconjugates with several types of
probes.

As used herein, the term “metabolic oligosaccharide engi-
neering” or “MOE” refers to a process that exploits the pro-
miscuous biosynthetic pathways involved in glycan synthesis
to tag cellular glycans with a chemical reporting group. Gly-
can synthesis pathways are comprised of multi-step enzy-
matic transformations that render free sugars in the cytosol
into activated nucleotide-donor sugars. These donor sugars
are used by glycosyltransterases in the Golgi to transfer the
sugar onto glycan structures. Inconspicuous saccharide ana-
logs can infiltrate glycan synthesis pathways allowing the
analog, in place of the natural saccharide, to be incorporated
into cellular glycans. By providing the cell with a saccharide
equipped with a chemical reporting group, cellular glycans
can be functionalized, or tagged, for further manipulation via
specific labeling chemistries.

Asused herein, the term “isolated” means glycoconjugates
that can be selectively separated by secondary detection
means.

As used herein, the term “Flow cytometry” or “FACS”
means a technique for examining the physical and chemical
properties of particles or cells suspended in a stream of fluid,
through optical and electronic detection devices.

Amino acid residues in peptides shall hereinafter be abbre-
viated as follows: Phenylalanine is Phe or F; Leucineis Leuor
L; Isoleucine is Ile or I; Methionine is Met or M; Valine is Val
orV; Serine is Ser or S; Proline is Pro or P; Threonine is Thr
orT; Alanine is Ala or A; Tyrosine is Tyr or Y; Histidine is His
or H; Glutamine is Gln or Q; Asparagine is Asn or N; Lysine
is Lys or K; Aspartic Acid is Asp or D; Glutamic Acid is Glu
or E; Cysteine is Cys or C; Tryptophan is Trp or W; Arginine
is Arg or R; and Glycine is Gly or G. For further description
of amino acids, please refer to Proteins: Structure and
Molecular Properties by Creighton, T. E., W. H. Freeman &
Co., New York 1983.

As used herein, “Liquid chromatography-mass spectrom-
etry” or “LC-MS” refers to an analytical chemistry technique
that combines the physical separation capabilities of liquid
chromatography (aka HPL.C) with the mass analysis capabili-
ties of mass spectrometry. LC-MS is a powerful technique
used for many applications which has very high sensitivity
and specificity. Generally its application is oriented towards
the specific detection and potential identification of chemi-
cals in the presence of other chemicals (in a complex mix-
ture). LC-MS is also used in the study of proteomics where
components of a complex mixture must be detected and iden-
tified in some manner. The bottom-up proteomics LC-MS
approach to proteomics generally involves protease digestion
(usually Trypsin) followed by LC-MS with peptide mass
fingerprinting or LC-MS? (tandem MS) to derive the
sequence of individual peptides.

As used herein, the term “SEQUEST” refers to a tandem
mass spectrometry data analysis program used for protein
identification. SEQUEST identifies collections of tandem
mass spectra to peptide sequences that have been generated
from databases of protein sequences.
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As used herein, the term Multidimentional Protein Identi-
fication Technology or “MudPIT” refers to the characteriza-
tion of protein mixtures using LC-MS. A peptide mixture that
results from digestion of a protein mixture is fractionated by
one or two steps of liquid chromatography. The eluent from
the chromatography stage can be either directly introduced to
the mass spectrometer through electrospray ionization, or
laid down on a series of small spots for later mass analysis
using MALDI.

GIDmapping

Disclosed herein are tailored glycoproteomic methods for
saccharide-selective glycoprotein identification (ID) and gly-
can mapping (GIDmap). The remarkable complexity of gly-
cans presents major challenges to deciphering the glycans
structure and activities on an individual protein, let alone,
proteomic scale. These challenges include identifying glyco-
conjugates, sites of modification (especially for glycopro-
teins), and determining information about saccharide compo-
sition/structure; in addition to, ultimately, understanding the
direct roles of glycans/glycoconjugates in cellular function
and dysfunction. The global analysis of glycoproteins and
glycopeptides by mass spectrometry (MS) is a challenging
task. Problematic characteristics associated with the MS of
glycans, which include poor ionization, low relative abun-
dance, and extensive heterogeneity, have spurred the devel-
opment of integral enrichment steps in many glycoproteomic
approaches.

A method is disclosed for metabolic oligosaccharide engi-
neering (MOE) which allows cellular glycans to be tagged
with chemical reporting groups in vivo, through the incorpo-
ration of chemically modified building block analogs that
closely resemble natural sugars. The disclosed MOE method
provides a powerful glycan enrichment step for proteomic
endeavors—the isolation of glycans based on their saccharide
composition. In exemplary implementations of the MOE
method, sugar analogs based on fucose (Fuc) or the sialic acid
(NeuAc) precursor N-acetyl mannosamine (ManNAc) are
derivatized with alkyne groups by chemical synthesis to form
alkynyl-derivatized precursors. These alkynyl-derivatized
precursors are then introduced to cells where they can “tag”
fucosylated and sialylated cellular glycans to form tagged
cellular glycans. These tagged cellular glycans may be
labeled with chemical probes by Copper(l)-catalyzed [3+2]
azide-alkyne cycloaddition, CuAAC-based labeling or
“click” chemistry. In an exemplary implementation, the
chemical probes include click-activated fluorogenic mol-
ecules that only become fluorescent upon CuAAC-based
labeling. In another exemplary implementation, the chemical
probes include azide derivatized affinity labels, for example,
a biotin label. The disclosed click-activated fluorogenic
probes may be used for selective and specific labeling of
modified glycans at the cell surface, intracellularly, or in a
cellular extract. The alkynyl sugars also are efficient ligation
partners for click-activated fluorogenic and standard click
probes. Labeling with click-activated probes is particularly
useful because of the generation of an instant signal upon
ligation with modified glycans that does not produce any
significant background. In an exemplary implementation,
cellular imaging, including flow cytometry, confocal micros-
copy and SDS/PAGE may be used to visualize the labeled/
tagged cellular glycans and to monitor differences in glycan
dynamics, setting the stage for further proteomic analysis.

A signal generated by the click-activated probes disclosed
herein is equivalent to that of the biotin-secondary detection
systems known, however, the disclosed probes require one
less incubation step and no washing. Furthermore, the click-
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activated probes disclosed herein are small and hydrophobic,
making them more amenable to intracellular penetration and
labeling in living cells.

A method is disclosed for saccharide-selective glycopro-
tein identification and glycan mapping (GIDmap) that
includes generating glycans bearing bioorthogonally-tagged
alkynyl saccharides; labeling the alkynyl-tagged glycopro-
teins with an azide derivatized label by Cu(I) catalyzed [3+2]
azide-alkyne cycloaddition; capturing labeled glycans from
proteomes via affinity capture to a solid support; harvesting
non-glycosylated peptides from the solid support by tryptic
digest; analysis of the tryptic digest by tandem liquid chro-
matography-mass spectroscopy (LC-MS? or MudPIT) to
identify the protein; treating the remaining captured glyco-
peptides with peptide-N-glycosidase F (PNGase) to hydro-
lyze the amide bond between the biotinylated glycan and Asn
residue of the bound peptide; analyzing the PNGase digest by
tandem LC-MS? to sequence the peptides and determine the
shift from Asn to Asp at formerly glycosylated sites in the
protein; and assigning glycosylation sites by a search algo-
rithm.

The disclosed GIDmap methods have promise for being an
encompassing global analysis—concomitant protein identi-
fication (ID), glycosylation site mapping, and glycan
sequencing. The disclosed method may be further used to
obtain information about cellular glycans under different
physiological disease states and cellular statuses, such as
stress, apoptosis, or inflammation. In an exemplary imple-
mentation, the disclosed GIDmap methods may be used to
detect glycosylated glycoproteins, such as N-glycosylated
glycoproteins and O-glycosylated glycoproteins.

Defining the molecular and structural details of glycan
biology is complicated by many factors inherent to glycans,
including their underpinning structural complexity and mul-
tifaceted mode of action. A long standing obstacle to glycan
study has been the lack of effective means to directly manipu-
late them in vivo. Since glycan structures are not under direct
transcriptional control, the powertul molecular biology tech-
nologies afforded to proteins, such as making them fluores-
cent by fusion to GFP or enriching them by engineering in
affinity tags are not available. To step past these genetic
limitations, several chemical strategies have been developed
to probe glycan functions. Among these chemical glycobiol-
ogy tools, metabolic oligosaccharide engineering (MOE)
schemes offer routs to label, isolate, detect, and visualize
cellular glycans.

The MOE method disclosed herein makes use of the pro-
miscuous biosynthetic pathways involved in glycan synthe-
sis, as shown schematically in FIG. 1. These pathways are
multi-step enzymatic transformations that convert free sugars
in the cytosol into activated nucleotide-donor sugars. The
nucleotide-sugars are the substrates for glycosyltransferases,
enzymes that build up glycan structures in the Golgi. These
pathways can be hijacked by inconspicuous saccharide ana-
logs, wherein, the analog, in place of the natural saccharide, is
incorporated into cellular glycans. Thus, by providing the cell
with a saccharide equipped with a chemical reporting group,
cellular glycans can be functionalized, or tagged, for further
manipulation via specific ligation chemistries.

FIG. 2 shows a schematic representation of a MOE method
according to an exemplary implementation of the present
disclosure. The MOE method tags fucosylated and sialylated
cellular glycans with alkyne groups and chemoselectively
labels them using Cu(l)-catalyzed [3+2] azide-alkyne
cycloaddition (CuAAC) or click chemistry. In an exemplary
implementation, sugars based on fucose (Fuc) analogs and
the sialic acid (NeuAc) precursor N-acetyl mannosamine
(ManNAc) are derivatized with an alkyne group by chemical
synthesis to yield alkynyl-derivatized precursors. These alky-
nyl-derivatized precursors are then introduced to cells where
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they are incorporated into fucosylated and sialylated cellular
glycans, thereby tagging them with chemical handles (step 1)
yielding “tagged cellular glycans”. For the case of alkynyl
ManNAc (also referred to as ManNAcyne), the ManNAcyne
is first transformed to alkynyl sialic acid (also referred to as
NeuAcyne) in the cell before incorporation into the cellular
glycans. The tagged cellular glycans may then be labeled with
probes by CuAAC-based labeling (step 2) yielding “labeled
cellular glycans”. The CuAAC-based probes disclosed herein
include click-activated fluorogenic molecules that only
become fluorescent upon CuAAC-based labeling, and a stan-
dard biotin probe derivatized with an azido group. Labeling
with probes allows the tagged cellular glycans to be manipu-
lated for analysis (step 3).

The alkynyl saccharides represent a robust platform for
tagging and labeling fucosylated and sialylated cellular gly-
cans in vivo, allowing for these cellular glycans to be visual-
ized at the cell-surface (by flow cytometry) and intracellularly
(by microscopy), and isolated by techniques such as SDS-
PAGE. Having access to multiple chemoselective handles is a
useful tool that can allow samples to be doubly labeled (e.g.,
azide labeled Fuc (FucAz) and NueAcyne bearing cellular
glycans, or pulse-chased experiments with Fucyne followed
by FucAz), and visualized/isolated by variations of click
chemistry, or a combination of CuAAC and Staudinger liga-
tion. The MOE method disclosed herein enables cellular gly-
cans to be labeled in a manner similar to the genetic manipu-
lation of proteins, representing a powerful tool for
understanding the roles of cellular glycans by being able to
isolate them for proteomic analysis and image their localiza-
tion, trafficking, and dynamics.

In an exemplary implementation of the MOE method dis-
closed herein, an appropriate cell growth medium is supple-
mented with a peracetylated version of the CuAAC compe-
tent sugars, 25 uM for sialic acid precursors and 200 uM for
fucose precursors (although peracetylation increases cellular
uptake of sugars, the acetate groups are cleaved by esterases
before it is converted to the nucleotide-sugar donor and incor-
porated into emerging glycans via glycosyltransferases). As
shown by the biosynthetic pathways in FIG. 1, the ManNAc
derivatives feed directly into de novo synthesis of NeuAc-
CMP, whereas, fucose derivatives are incorporated through a
salvage pathway for the synthesis of Fuc-GDP. For labeling,
the alkyne-tagged cellular glycans, cells and/or cell lysates
are treated with an appropriate CuAAC probe (depicted as 6-8
in FIG. 2). Overall, CuAAC is well-suited for functionalizing
cellular glycans since it may be performed in aqueous envi-
ronments, with high chemoselectively, to form stable 1,2,3-
triazoles in nearly quantitative yield, starting from incon-
spicuous and inert azide or alkyne reaction partners. In
conjunction the triazole ligand, CuAAc reactions can be
executed under very mild and biocompatible conditions,
requiring ambient temperature and low reactant concentra-
tions. Side-by-side comparison of CuACC with similar bioor-
thoganol chemistries shows that it is the most robust in terms
of kinetics and efficiency of labeling. CuAAC is well-suited
for end-point analysis, such as flow cytometry and glycopro-
teomic purposes. However, in order to allow for imaging in
live cells, the toxicity of Cu(I) must be circumvented. Time-
course and dose-dependent assays have revealed the optimal
conditions to maximize incorporation and minimize toxicity,
as listed above. In previous approaches, azido Fuc analogs
incorporated into glycans were shown to be toxic to cells at
the levels required for efficient uptake (200 uM). One signifi-
cant advantage of the MOE method disclosed herein is that
Fucyne and ManNAcyne analogs show greatly reduced tox-
icity and yields higher signal and less background.

In an exemplary implementation, synthesis of alkynyl sug-
ars and biotinylated azide probes for the tagging and labeling
of fucosylated and sialylated cellular glycans is disclosed.
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Peracetylated alkynyl derivatives of Fuc (Fucyne), ManNAc
(ManNAcyne) and sialic acid (NeuAcyne), were synthesized
in their peracetylated forms, as this modification is known to
increase their cellular uptake efficiency. The acetate esters are
subsequently hydrolyzed in the cytosol.
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The synthesis of Fucyne, proceeds from a known four-step
transformation, beginning with I-(+)-galactonic acid [J-lac-
tone and ending with the alkynyl diisopropylidene-Fuc inter-
mediate (see Scheme 1 and Example 1). Subsequent protect-
ing group removal followed by acetylation of the
intermediate yields the desired compound, as a mixture of
pyranoside and furanoside forms.

Scheme 1:
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(pyranoside: furanoside, 4.3:1)

For synthesizing ManNAcyne, D-Mannosamine hydro-
chloride is reacted with N-succinimidyl 4-pentynoate in tri-
ethylamine to yield alkynyl ManNAc derivative (see Scheme
2 and Example 2). The ManNAcyne is subsequently obtained
by acetylation.
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The coupling partner, biotinylated azido probe is synthe-
sized by coupling of biotin to 1-azido-3-aminopropane (see
Scheme 3 and Example 4).

Scheme 3:
O
HN %
o NH 1-azido-3-aminopropane
HBTU, DIEA, DMF,
H 40%
S

Synthesis of fluorogenic probe, 3-azido-7-hydroxycou-
marin, was previously reported. N-5-pentynoyl-D-
neuraminic acid 10 is performed via treatment of N-4-pen-
tynoylmannosamine with N-acetylneuraminic acid aldolase
as shown in Scheme 4, followed by peracetylation (also see
Examples 5 and 6).

Scheme 4:
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a) sodium pyruvate, NaN3, NeuAc aldolase, potassium phosphate
b) Dowx50 WX2-200, MeOH and then Ac;0, Py

It is now disclosed that treating cells with ManNAcyne
results in alkyne-bearing sialyl glycans. In an exemplary
implementation of the MOE method, cells are treated with
ManNAcyne at various concentrations for one to 3 days. FIG.
3A-C shows an exemplary implementation of how alkyne-
tagged glycans can be labeled with Cu(I)-catalyzed [3+2]
azide-alkyne cycloaddition (CuAAC) probes and visualized
at the cell surface (A), in glycoprotein lysates (B) and intra-
cellularly (C).

As shown in FIG. 3A, labeling with ManNAcyne yielded a
specific signal on the cell surface compared with the control
values obtained from cells treated with control ManNAc (left,
CuAAC-labeled with biotin and detected by fluorescein-con-
jugated streptavidin, pink lines) and labeling with Fucyne
allowed significant fluorescent labeling after reacting with
3-azido-7-hydroxycoumarin probe, whereas cells treated
with control Fuc gave very low background signals (right,
CuACC-labeled with click-activated coumarin probe
(3-azido-7-hydroxycoumarin), green line).

As shown in FIG. 3B, cell extracts are analyzed after grow-
ing cells with alkynyl sugars to demonstrate the detection of
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individual labeled proteins. Soluble lysate fractions are
tagged with biotin probe, fluorogenic coumarin probe, or a
standard rhodamine probe used in proteomics before separat-
ing proteins by SDS/PAGE. As shown in FIG. 3B, specific
biotin-labeling signals were detected by Western blot (mouse
anti-biotin MADb) in proteins from cells treated with Fucyne
and ManNAcyne (SDS-PAGE gel lane 1: Fuc; lane 2: Fucyne;
lane 3: ManNAc; and lane 4: ManNAcyne). Positive fluores-
cent signal was also detected in alkynyl positive protein lysate
when clicked with fluorogenic 3-azido-7-hydroxycoumarin
probe and rhodamine-azide probes. Proteins harvested from
cells grown with control Fuc and ManNAc and processed
under the same click condition, showed little to no signal by
Western blot or fluorescence. The labeling patterns for Fuc
and ManNAc are notably different, indicating the detection of
unique glycoproteins. The data herein presented demonstrate
the feasibility and utility of labeling and identifying indi-
vidual glycoproteins by using this probing system. Moreover,
further processing, including an avidin enrichment or gel
slice purification, will allow for comparative identification of
unknown glycoproteins expressed at different cell status, for
instance, un-differentiated verses differentiated cells, normal
verses cancer cells, or cells at different stages of cancer.

To visualize the localization of alkyne-tagged glycans,
adherent cells were grown on slides in the presence or
absence of alkynyl sugar analogs or precursors. After a 3-day-
incubation, cells attached to the slides are fixed, permeabi-
lized, and labeled with either a biotin probe or fluorogenic
coumarin probe for fluorescent signal analysis with confocal
microscopy, as shown in FIG. 3C. For comparison, samples
are also stained with wheat germ agglutinin (WGA, a Golgi
marker). In one exemplary implementation, cancer cell lines,
such as MCF7 (breast adenocarcinoma) cells, are treated with
Fucyne to result in a strong punctuate-labeling signal after
clicking on the biotin probe and staining with fluorescein-
conjugated streptavidin. This signal shows significant overlap
with the WGA signal, indicating the labeled fucosylated gly-
cans are localized in Golgi apparatus. Similar results are
obtained from cells treated with ManNAcyne, which probes
for sialic acid-containing glycans, when labeled by biotin
probe and fluorogenic probe. Consistent with the results from
flow cytometry, confocal microscopic analysis of cells treated
with control sugars Fuc and ManNAc gives very low back-
ground after reacting with click probes, confirming the label-
ing of alkynyl containing glycans is specific and sensitive.

FIG. 4 shows a schematic representation of an exemplary
implementation of a GIDmap method of the present disclo-
sure. The GIDmap method is based on a saccharide-selective
route to capture specific glycan subpopulations from pro-
teomes based on their unique carbohydrate composition (i.e.,
those that are tagged by alkynyl derivatives of fucose or sialic
acid). The GIDmap method disclosed herein is capable of
identifying enriched glycoproteins, identifying N-linked gly-
coproteins, mapping the type of glycosylation (N-linked or
O-linked), mapping the site on the glycoprotein where gly-
cosylation occurs (glycosylation site), and providing infor-
mation about the saccharide content of the glycan portion at
glycosylation sites. In the GIDmap method, the metabolic
oligosaccharide engineering (MOE) method disclosed above
is employed to insert Fuc analogs and/or NeuAc precursors
derivatized with alkynyl groups in place of their native coun-
terparts via promiscuous glycan synthesis pathways in vivo.
As depicted in the exemplary implementation shown in FIG.
4, a ManNAc is derivatized with an alkynyl group by chemi-
cal synthesis to yield ManNAcyne. The ManNAcyne is then
introduced to cells where it is transformed to NeuAcyne. The
NeuAcyne is capable of tagging a sialylated glycoprotein
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(sialylated glycan bound to a protein) within the cell yielding
a tagged sialylated glycoprotein. The tagged sialylated gly-
coprotein may then be labeled by CuAAC or “click” chem-
istry with an azide derivatized affinity label, yielding a
labeled sialylated glycoprotein population, which permits
enrichment of the population via solid support affinity cap-
ture. Protein identification (ID) and glycan site mapping may
then be carried out on the population on-bead by using
sequential enzyme treatments to release specific peptide
populations, followed by liquid chromatography-mass spec-
troscopy (LC-MS?) analysis. First, non-glycosylated peptide
fragments within the population are harvested by tryptic
digestion, allowing for total protein ID. Analysis of the
remaining captured N-linked glycopeptides is achieved by
treatment with peptide-N-glycosidase F (PNGase), which
hydrolyzes an amide bond between the biotinylated glycan
and the Asn residue of the bound peptide, yielding a mixture
of PNGase peptides. The resulting shift from Asn to Asp at
formerly glycosylated sites can be identified as a mass signa-
ture by a search algorithm (i.e., by using a differential modi-
fication, or diff mod, of +1 Da on Asn in searches of MS data)
thus allowing for the site of glycosylation to be mapped. MS?
fragmentation data can be used to show +1 Da mass signature
on glycosylated peptides.

The alkynyl sugars (saccharides) used in the GIDmap
method are selected from one or more of alkynyl fucose
(Fucyne), alkynyl N-acetylmannosamine (ManNAcyne),
alkynyl sialic acid (NeuAcyne), and analogs and derivatives
thereof. In an exemplary implementation, the alkynyl saccha-
ride is peracetylated. In another exemplary implementation,
the alkynyl saccharide is selected from 1,2,3.4-tetraacetyl
alkynyl fucose and 2,4,7,8,9-penta-O-acetyl-N-5-pentynoyl-
D-neuraminic-1-methyl ester. In an exemplary implementa-
tion, the azide derivatized affinity label is an azide derivatized
biotin label, for example, 3-azidopropyl biotin amide. In an
exemplary implementation, the solid support is an agarose
bead solid support, derivatized with streptavidin for affinity
capture of the biotin-labeled glycoprotein. In one exemplary
implementation, the search algorithm is SEQUEST.

The disclosed methods for saccharide-selective glycopro-
tein identification (ID) and glycan mapping (GIDmap) may
be carried out on both normal and abnormal cells. In an
exemplary implementation, the abnormal cell is selected, for
example, from an improperly glycosylated cell, a low func-
tioning cell, a cell having a lysosomal storage disorder and an
infected cell (bacterial or viral). In a further aspect, the abnor-
mal cell is as a cancerous cell. In an exemplary implementa-
tion, the cancerous cell is selected from a cancer stem cell,
leukemia cell, lymphoma cell, pancreatic cancer cell, non-
small cell lung cancer cell, small cell lung cancer cell, colon
cancer cell, central nervous system cancer cell, melanoma
cell, ovarian cancer cell, a renal cancer cell, a prostate cancer
cell line, and a breast cancer cell.

In an exemplary implementation, the disclosed GIDmap
method was used to analyze and inventory sialylated
N-linked glycoproteome isolated from prostate cancer (PC-3)
cells, whichis described in detail in Example 8 below. Briefly,
the experiments were performed on 1.5 mg of total cellular
protein harvested from PC-3 cells grown in the presence of
alkynyl-derivatized N-acetylmannosamine (ManNAcyne),
or untagged control ManNAc.

Inan exemplary embodiment, peptides may be analyzed by
multidimensional nano-LC-MS (MudPIT). For samples
treated with PNGase, a differential modification (diffmod) of
+1 Da on Asn was included in SEQUEST searches. Manual
inspection of peptides with an Asn diffmod showed MS spec-
tra where all b and y ions containing the modification were
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clearly shifted by +1 Da. FIG. 5, shows representative MS>
fragmentation data that clearly shows a mass shift of +1 Da
for fragment ions containing the diffmod. It must be noted,
that in some cases SEQUEST had trouble assigning the par-
ticular Asn that was modified. In most cases, these ambigu-
ities were resolved by analyzing the peptides individually and
reassigning to the consensus sequon. In a few instances, there
are peptides that have more than one glycosylation site (10/
219, less than 5%). In these cases, mapping the glycosylation
site with absolute certainty was not possible. To do so, a
higher resolution MS analysis is required.

In glycoproteomes from ManNAcyne-treated cells, spe-
cific enrichment of N-glycopeptides was noted in PNGase-
released peptides. In total, GIDmap identified 219 unique
N-glycosylated peptides representing 108 non-redundant
glycoproteins. PNGase-released peptides showed very spe-
cific enrichment of N-glycopeptides, with unique peptide
1Ds. Ofthe 219 unique peptide IDs containing a modified Asn
within the established N-glycosylation consensus sequence
(N-X-T/8, where X is not proline) over 97% of the time. By
comparison, bioinformatics analysis predicts that only 12.7%
of' Asn residues within the searched human proteome fall into
a consensus sequon, confirming specific enrichment of
N-glycopeptides. Negative control glycoproteomes, showed
negligible IDs after PNGase treatment, further demonstrating
selectivity for tagged glycopeptides. Of the 219 unique pep-
tides, 75 were also found within tryptic samples. Analysis of
the 33 PNGase-only IDs strongly indicates that they are true
N-glycopeptides enriched from underrepresented (i.e. low
abundance) proteins in the tryptic digest. This set was dis-
criminated by several checks including reproducibility in
triplicate runs, coverage by multiple glycopeptides, and/or
agreement with experimentally assigned glycosylation sites.
The number of N-glycosylation sites found per protein
ranged from 1 to 7, with an average of 2. The N-glycosylation
site IDs were sorted according to Swiss-Prot database anno-
tation (www.expasy.org), which indicates if sites have asso-
ciated experimental evidence, ‘verified’, or whether they have
been predicted based on homology and/or computational pro-
grams, ‘potential’. As depicted in FIG. 6a, out of the 219
mapped sites, only 69 (32%) fell into a verified status. Nota-
bly, at least /3 of these (23) were only recently found by other
glycoproteomic mapping endeavors. The majority of hits rep-
resent previously uncharacterized glycosylation sites, 113
(52%) of which were annotated as potential, and 37 (17%) of
which are novel sites, previously not annotated (22 are from
proteins of unknown function). Consistent with known
N-linked glycoprotein distribution, the majority of IDs were
membrane-bound receptors, transporters, adhesion mol-
ecules, and components of subcellular locations rich in gly-
coproteins, (lysosome, ER, and golgi) as shown in FIG. 65.
About 26% (28) of the protein IDs had known associations
with tumor progression and/or metastasis.

Glycoproteomes (1.5 mg) from PC3 cells treated with
ManNAcyne analyzed using the GIDmap method disclosed
herein are shown in FIGS. 7A-P. Total spectral counts are
provided for each IP1ID from peptides harvested from tryptic
(columns 1¢, 2¢, and 3¢) and PNGase (columns 1p, 2p, and 3p)
treatment, from triplicate runs 1-3, respectively. Proteins are
numbered (#) and PNGase peptide sequences are listed (pep-
tide), where N* indicates a diffmod on Asn of +1 Da assigned
by SEQUEST. Protein sequences were searched and glyco-
sylation site numbers were assigned (site). Ambiguous
assignments, with multiple potential glycosylation sites are
indicated by a shaded “peptide” cell. Identified sites were
tallied according to annotation in Swiss-Prot: column head-
ings indicate A=assigned (verified by experimental evi-
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dence), P=potential (no biochemical characterization), and
N=novel (not annotated). If no information was available
regarding glycosylation, the column is starred (*) Modified
peptides that did not contain a consensus sequence are grayed
out. Peptides are listed in groups according to ID status in
tryptic and PNGase runs (A), mostly PNGase runs only (B),
and mostly tryptic (C).

In another exemplary implementation, the disclosed GID-
map method was used to examine and compare the fucosyl or
sialyl proteomes of different cells, including healthy and can-
cerous lines of prostate and lung cells, and lung cells over-
expressing fucosyltransferases, which is described in detail in
Example 9 below. With this method, glycosylation/glycan
patterns common to cancers and/or the molecular signatures
for disease progression may be revealed. The core group of
glycans/glycoproteins that are commonly/progressively
hyper-fucosylated/-sialylated in correlation with cancer or
other disease progression may be examined for the purpose of
discovering glycan-related biomarkers.

Profiling of sialylated N-linked glycoproteins in prostate
cell lines and lung cancer cell lines was performed by labeling
the cells with alkynyl ManNAc. Comparing between the sia-
lylated N-linked glycoproteomes of two prostate cell lines,
RWPE-1 vs. PC-3 (i.e., healthy vs. cancerous), about half of
the N-sialylated glycoproteins from PC-3 cells were uniquely
expressed, while less than 10% of the N-sialylated glycopro-
teins in the healthy cells were unique (FI1G. 8). Of the proteins
common to these samples, the majority extracted from the
PC-3 cell line had higher counts, consistent with reports that
cancerous cells have higher levels of sialylation. Similar
results were found for the sialylated N-linked glycoproteins
in lung cancer cell lines (FIG. 9). These results provide a host
of potential glycoproteins and their glycan structures to
examine. The results were verified by selecting several inter-
esting hits (e.g., unique proteins and proteins reporting higher
levels of sialylation) for individual analysis by immunoblot-
ting (IB) and flow cytometry. Two examples, endothelin-
converting enzyme (ECE-1) and neuropilin-1 (NRP-1), were
found to have significant N-linked sialylation only in pro-
teomes of prostate cancer cells by GIDmap (FIG. 10 A). By
flow cytometry (10 B) immunobloting (10 C) the protein
levels of NRP-1 and ECE-1 seem to be similar in cancerous
and non-cancereous cells. However, immunoprecipitation
(IP) with the lectin that is specific for sialic acid (Maackia
amurensis lectin 11, MALII) confirmed that sialylated ECE-1
and NRP-1 were only in the PC-3 sample (FIG. 11). This
verifys the ability of GIDmap method disclosed herein to
discriminate based on glycan composition. Notably, 77% and
85% N-sialylated glycoproteins uniquely identified in pros-
tate cancer cell PC-3 and more invasive lung cancer cell
CL1-5, respectively, were either membrane or secreted pro-
teins (FIGS. 8 and 9). This demonstrates the advantage of the
GIDmap method disclosed herein in identifying the glycans/
glycoproteins that have higher potential to serve as biomark-
ers. Unique N-sialylated proteins that identified in PC-3 and
CL1-5 are listed in FIGS. 12 and 13.

Comparative profiling of fucosylated N-linked glycopro-
teins using the GIDmap method disclosed herein was con-
ducted in lung cancer cell line A549 over-expressing either
fucosyltransferases (FucT) 4 or 6. Proteins uniquely
expressed in FucT4 or FucT6 lines against control (mock)
cells are listed in FIG. 14. Among these proteins, plexin B2, a
protein linked to cancer metastasis, was examined to confirm
that its N-glycans bear fucosylation. Mock (no FucT overex-
pression), FucT4 and FucT6 lines had similar plexin B2 abun-
dance, while higher levels of fucosylated plexin B2 were
observed in FucT4/6-overexpressing lines, as witnessed by
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immunoprecipitation with the Aleuria aurantia lectin (AAL,
a fucose-specific lectin) (FIG. 15). To further examine the
incorporation of alkynyl fucose into plexin B2 glycan chains,
the anti-plexin B2 antibody was used to pull down (immuno-
precipitate) plexin B2 from fucose-treated mock, FucT4, and
FucT6 cells. Immunoprecipitates were resolved by SDS-
PAGE, and transferred onto PVDF membrane for immunob-
lotting assay. To label the alkynyl fucose residues of plexin B2
glycans with biotin, on-membrane CuAAC reactions were
carried out by immersing the PVDF membrane into the a click
reaction mix containing azido biotin probe. The biotin signals
were then detected by immunoblotting with peroxidase-con-
jugated streptavidin. As shown in FIG. 16, plexin B2 immu-
noprecipitated from alkynyl fucose-treated mock, FucT4 and
FucT6 cells showed positive signals, with stronger signals in
FucT4/6-overexpressing cells, confirming the incorporation
of alkynyl fucose onto plexin B2 in FucT4/6-overexpressing
cells. In addition, plexin B2 from mock, FucT4 and FucT6
cells without alkynyl fucose treatment showed no signal,
indicating a specific reaction with the alkynyl tags of the
glycoprotein on PVDF membrane. These results demonstrate
the application of using alkynyl sugars for metabolic tagging
using overexpressed glycosyltransferases and for detecting
the tagged-glycoproteins using CuUAAC for analysis by pro-
tein blots or GIDmap.

The GIDmap method disclosed herein contributes to the
emerging stock of glycoproteome characterization methods
that seek to enrich low abundance glycoproteins as a primary
step. Previous isolation strategies for secretory glycoproteins
have exploited cis-diol chemistry of saccharide chains to
immobilize total glycan populations, or immobilized lectins
to enrich subpopulations of N-glycosylated proteins and/or
peptides after tryptic digestion.

The GIDmap method disclosed herein offers the combined
advantage of covalent immobilization and subpopulation
enrichment using chemistry that is non-destructive to pep-
tides and glycans. A key benefit to the GIDmap method dis-
closed herein lies in the ability to tailor isolation of specific
glycoproteins based on their unique carbohydrate composi-
tion by incorporating alkyne-tagged sugars via the MOE
method disclosed herein. This capability not only adds a
precise saccharide-selective dimension to traditional glyco-
protein isolation, but also relays specific details regarding
glycan content. The GIDmap method disclosed herein may be
used to provide information about specific glycosylation
events, such as sialylation and fucosylation, and different
glycosylation events can be directly compared by analyzing
cells treated with ManNAcyne and Fucyne, respectively.
Such discrimination should prove useful for determining how
these saccharides are involved in protein dysfunction. Aber-
rant glycosylation in the form of terminal sialylation and
hyper-fucosylation is documented in several cancers.

In an exemplary implementation of the present GIDmap
method, O-glycan site mapping is possible by incorporating
established techniques, for example, BEMAD (alkaline
induced p-elimination of glycans followed by Michael addi-
tion, usually by a thiol).

In a further exemplary implementation of the present GID-
map method, total glycomic analysis may be performed by
chemically eluting remaining saccharide moieties and sub-
jecting them to glycan sequencing technology. Notably, this
additional step would not be possible using chemical immo-
bilization strategies, since the carbohydrate structure is
destroyed and covalently attached to the resin; lectin affinity
methods are also not amenable because glycans are cleaved
from peptides off-resin, requiring a complex separation of
two valuable samples—peptides and glycans.
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Disclosed herein is a method for metabolic oligosaccharide
engineering that can incorporate alkyne-bearing sugar ana-
logs/precursors into cellular glycans. The utility of the alky-
nyl system has been demonstrated by incorporating Fuc and
ManNAc derivative sugars into cancer cell lines, where they
were visualized at the cell surface, intracellularly, and as
individual glycoproteins. Sugars were selected that report on
Fuc (alkynyl Fuc) and sialic acid (alkynyl ManNAc) because
these residues, in particular, have been linked to many aber-
rant glycans in cancer. Although several epitopes are known,
there are likely many other as yet unidentified glycans and
activities that contribute.

Disclosed herein is a GIDmap method, which represents a
powerful and robust method for analyzing distinct facets of
glycoproteins on a proteome-wide scale. The effectivness of
GIDmap to compare the glycosylation status of glycopro-
teoms stage-specific tissues was also demonstrated (i.e., com-
parison of prostate cells in a healthy verses cancerous lines,
and comparison of lung cancer in a less invasive and more
invasive cancer cell lines). These experiments show that can-
cer cells have higher levels of N-linked glycoprotein sialyla-
tion. The identified proteins will be investigated for their roles
in cancer and to determine if glycosylation influences any
pathophysiological behavior. GIDmap also proved to be use-
ful for profiling the glycoprotein targets of fucosyltrans-
ferases. In conclusion, the GIDmap method will allow for the
determination of glycosylation sites, glycan linkage, and
occupancy by specific saccharides, and will also assist to
identify glycan substrates for glycosyltransferases and to bet-
ter understand the role of glycans in temporal- and stage-
specific tissues.

EXAMPLES

All chemicals were purchased as reagent grade and used
without further purification. Reactions were monitored with
analytical thin-layer chromatography (TLC) on silica gel 60
F254 plates and visualized under UV (254 nm) and/or by
staining with 5% sulfuric acid or acidic ceric ammonium
molybdate. 'H- or "*C-NMR spectra were measured on a
Bruker DRX-500 or DRX-600 using CDCl, or DMSO-d® as
the solvent (*H, 500 or 600 MHz; '*C, 125 or 150 MHz).
Chemical shifts (in ppm) were determined relative to either
tetramethylsilane (0 ppm) or deuterated chloroform (77
ppm). Mass spectra were obtained by the analytical services
of'The Scripps Research Institute. For preparation of samples
for mass spectral analysis, the following reagents were used:
high purity water (Burdick & Jackson), Optima grade acetone
and acetonitrile (ACN), and 99% formic acid (Acros). Pep-
tide-N-glycosidase F (PNGase) enzyme (glycerol free) and
10xG7 reaction buffer were obtained from NEB. PBS and cell
culture products used throughout were obtained from Invit-
rogen. The synthesis of ManNAcyne analogs and biotin azide
was reported previously (Hsu et al., Proc Natl Acad Sci USA
2007, 104, 2614-9). Biotin-conjugated Aleuria Aurantia Lec-
tin (AAL), FITC-conjugated streptavidin, and fluorescein
conjugated Ulex Furopaeus Agglutinin I (UEA-1) was pur-
chased from Vector laboratories (Burlingame, Calif.). RPMI
1640, DMEM, Alexa Fluor® 594-conjugated WGA lectin,
and Hoechst 33342 were purchased from Invitrogen (Carls-
bad, Calif.).

SuperBlock® Blocking buffer, peroxidase-conjugated
goat anti-mouse IgG, and SuperSignal® Chemiluminescent
Substrate were obtained from Pierce (Rockford, I11.). EDTA-
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free protease inhibitor cocktail and anti-biotin MAb were
purchased from Roche Applied Science (Indianapolis, Ind.).

Example 1

Synthesis of 1,2,3,4-tetraacetyl alkynyl fucose
(Fucyne) (1, mixture of anomers; Scheme 1)

To a flask containing compound 8 (0.05 g, 0.2 mmol)
(Basak and Lowary, Can. J. Chem., 2002, 80:943-948, Sawa
et al., 2006), TFA solution (1 ml, 90% TFA in H,0) was
slowly added at 0° C. The reaction was stirred on ice for 1 h
and concentrated in vacuo. The resulting residue was treated
with pyridine (1 ml), N,Ndimethylaminopyridine (2.0 mg),
and acetic anhydride (1 ml), stirred overnight, concentrated,
and diluted with dichloromethane. This solution was then
sequentially washed with 1 N aqueous HCI, saturated aque-
ous NaHCOj;, and brine. The organic phase was dried over
anhydrous Na,CO, and concentrated. Silica gel chromatog-
raphy gave Fucyne (0.055 g, 80%, [(J-pyranoside:[-pyrano-
side:[-furanoside: f-furanisude=30:51:11:8) as a colorless
gum (FIG. 9). Partial 'H-NMR of mixture (500 MHz, CDCl,)
[05.74 (d,J=8.4 Hz, H-1(Bpyr)), 6.24 (s, H-1(Ofur)), 6.36 (d,
J=4.8 Hz, H-1(pfur)), 6.43(d, J=2.6 Hz, H-1(pyr)); ESI-
TOF-HRMS m/e calculated for (M+Na)* C,sH;,OgNa
365.0843; found 365.0839.

Example 2

Synthesis of N-4-pentynoylmannosamine (10,
mixture of anomers; Scheme 2)

A mixture of D-mannosamine hydrochloride (863 mg, 4.0
mmol), N-succinimidyl 4-pentynoate 9 (Salmain M, Ves-
sieres A, Butler I S, Jaouen G (1991) Bioconjug Chem 2:13-
15.) (781 mg, 4.0 mmol), triethylamine (1.67 ml, 12.0 mmol)
in DMF (31 ml) was stirred at room temperature overnight.
The reaction mixture was concentrated in vacuo, and the
residue was purified by flash column chromatography
(CHCl;/MeOH 8:1) to give N-4-Pentynoylmannosamine, 10
(898 mg, 87%); 'H-NMR (500 MHz, D,0)12.37 (t, 2.63H,
J=2.5 Hz), 2.48-2.63 (m, 10.5H), 3.38-3.42 (m, 1H), 3.52 (1,
1H,I=10Hz),3.63 (1, 1.63H, =10 Hz), 3.69-3.91 (m, 7.89H),
4.05(dd, 1.63H, J=4.5 and 10Hz), 4.35 (dd, 1.63H, J=1.5 and
4.5 Hz), 4.47 (dd, 1H, J=1.5 and 4.5 Hz), 5.03 (d, 1H, J=1.5
Hz), 5.13 (d, 1.63H, J=1.5 Hz); ">*C-NMR (125 MHz, D,O)
14.78,14.91,34.62,34.79, 53.67, 54.50, 60.91, 60.93, 67.01,
67.28,69.25,70.56,70.71,72.47,72.50,76.80, 84.04, 84 .45,
93.36, 93.67, 175.68, 176.41; ESI-TOF-HRMS m/e calcu-
lated for (M+H)* C, | H, ,NOg 260.1129; found 260.1120.

Example 3

Synthesis of
1,3,4,6-tetra-O-acetyl-N-4-pentynoylmannosamine
(4, mixture of anomers; Scheme 2)

A mixture of 10 (123 mg, 0.500 mmol) and acetic anhy-
dride (0.227 ml, 2.40 mmol) in pyridine (4 ml) was stirred at
room temperature overnight. The reaction mixture was con-
centrated in vacuo, and the residue was dissolved in CH,Cl,
and washed with water. The organic layer was dried over
Na,SO, and evaporated. The residue was purified by flash
column chromatography (AcOEt/Hexane 1:4) to give 1,3.4,
6-tetra-O-acetyl-N-4-pentynoylmannosamine, 4 (183 mg,
86%); 'H-NMR (500 MHz, CDCl,) [ 2.00 (s, 9H), 2.06 (5,
9H), 2.097 (s, 3H), 2.10 (s, 3H), 2.11 (s, 3H), 2.14-2.18 (m,
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3H), 2.19 (s, 6H), 2.46-2.58 (m, 12H), 3.81-3.87 (m, 1H),
4.00-4.15 (m, 5H), 4.23-4.30 (m, 3H), 4.69 (dd, 2H, J=4.5 and
10 Hz), 4.82 (dd, 1H, J=4.5 and 10 Hz), 5.09 (dd, 1H, J=4.5
and 10 Hz), 5.17 (t, 1H, J=10 Hz), 5.23 (t, 2H, J=10 Hz), 5.33
(dd, 2H, J=4.5 and 10 Hz), 5.90 (s, 1H), 6.03 (s, 2H), 6.36 (d,
1H, J=9.5 Hz), 6.54 (d, 2H, J=9.5 Hz); ">C-NMR (125 MHz,
CDCl,) [0 15.29, 15.40, 20.99, 21.01, 21.06, 21.09, 21.15,
21.21,35.51,35.72,49.56,49.80, 62.55, 62.70, 65.87, 66.07,
69.25,70.39,70.54,70.63,71.63,73.69, 83.07, 83.11, 90.98,
92.08, 168.59, 168.81, 170.07, 170.44, 170.51, 170.98,
171.82,172.15; ESI-TOF-HRMS m/e calculated for M+H)*
C,oH,5NO, , 428.1551; found 428.1549.

Example 4

Synthesis of 3-azidopropyl biotin amide (6; Scheme
3)

A mixture of D-(+)-biotin (100 mg, 0.41 mmol), 1-azido-
3-aminopropane (82 mg, 0.82 mmol) (Carboni B, Benalil A,
Vaultier M (1993) J Org Chem 58:3736-3741), O-(benzotria-
zol-1-y1)-N,N,N'N'-tetramethyluronium  hexafluorophos-
phate (311 mg, 0.82 mmol) and N,N-diisopropylethylamine
(106 mg, 0.82 mmol) in DMF (5 ml) was stirred at room
temperature for 2 h. The reaction mixture was concentrated in
vacuo, and the residue was purified by flash column chroma-
tography (CHCl,;/MeOH 10:1) to give the amide 6 (53 mg,
40%); 'H-NMR (400 MHz, DMSO-d®) [11.21-1.35 (m, 4H),
1.45-1.55 (m, 3H), 1.60-1.67 (m, 3H), 2.05 (t, 2H, J=7.6 Hz),
2.57 (d, 1H, J=12.6 Hz), 2.82 (dd, 1H, J=4.8 and 12.6 Hz),
3.07-3.10 (m, 3H), 4.10-4.14 (m, 1H), 4.28-4.32 (m, 1H),
6.36 (s, 1H), 6.42 (s, 1H), 7.84 (m, 1H); ESI-TOF-HRMS mv/e
calculated for (M+H)" C,;H,;NO,S 327.1598; found
327.1598.

Example 5

Synthesis of N-5-pentynoyl-D-neuraminic acid (13,
Scheme 4)

A mixture of N-4-pentynoylmannosamine (300 mg, 1.16
mmol), sodium pyruvate (2.31 g, 20.0 mmol), NaN; (1%, 520
L), and N-acetylneuraminic acid aldolase (63.3 U), in
potassium phosphate buffer (pH 7.20, 0.05 mmol/L,, 21.0
ml), was incubated at room temperature for 2 days. The
solvent was evaporated and the residue was applied to a
Bio-RAD AG 1-X8 (formate form, 100-200 mesh) column
and eluted with water and formic acid (0.1-1.0 mol/L)
sequentially. Fractions containing the desired product were
pooled and freeze-dried to obtain the pure product (268 mg,
67%). "H-NMR (500 MHz, D,0) O 1.82 (dd, 1H, J=13.0,
13.0 Hz), 2.26 (dd, 1H, J=13.0, 4.0 Hz), 2.36 (s, 1H), 2.41-
2.53(m,4H),3.55(dd, 1H,J=11.5,6.0Hz),3.64 (d, 1H,J=8.5
Hz), 3.71 (t, 1H, J=6.0 Hz), 3.77 (d, 1H, J=11.5 Hz) 3.91 (t,
1H, J=10.0 Hz), 3.98-4.08 (m, 2H). '*C-NMR (125 MHz,
D,0) O 14.99, 35.12, 39.34, 52.47, 63.58, 66.97, 68.66,
70.79, 70.83 (x2), 83.94, 95.95, 174.16, 175.81. ESI m/e
calculated for (M+H)* C, ,H,,NO, 348; found 348.

Example 6

Synthesis of 2,4,7,8,9-penta-O-acetyl-N-5-pen-
tynoyl-D-neuraminic-1-methyl ester (11, Scheme 4)

A suspension of N-5-pentynoyl-D-neuraminic acid 13
(287.5 mg, 0.828 mmol) and Dowex 50 WX2-200 (H* form)
in methanol (8 mL.) was stirred at room temperature for over-
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night. The resins were filtered, and then washed with metha-
nol. The washings were concentrated to give N-5-pentynoyl-
D-neuraminic-1-methyl ester (296 mg, 99%). A mixture of
N-5-pentynoly-D-neuraminic-1-methyl ester (150 mg, 0.415
mmol) and Ac,0 (3.0 mL) in pyridine (6.0 mL) was stirred at
room temperature for overnight. After evaporating the sol-
vent, the compound was extracted by AcOEt. The AcOEt
extract was washed with H,O, dried over Na,SO,, and evapo-
rated under reduced pressure. The residue was purified by
silica chromatography (AcOEt:Hexane 1:4/1:3/1:2/2:3) to
give 2,4,7.8,9-Penta-O-acetyl-N-5-pentynoyl-D-
neuraminic-1-methyl ester 11 (87.7 mg, 37%). "H-NMR (500
MHz, CDCl,) [0 2.037 (s, 3H), 2.042 (s, 3H), 2.06 (s, 3H),
2.14 (s, 3H), 2.16 (s, 3H), 2.52-2.00 (m, 7H), 2.56 (dd, 1H,
J=13.5,5.0Hz),3.80 (s, 3H), 4.20-4.10 (m, 3H), 4.51 (dd, 1H,
J=12.5,2.0 Hz), 5.02-5.10 (m, 1H), 5.22-5.30 (m, 1H), 5.41
(d, 1H, J=4.0 Hz), 5.94 (d, 1H, J=8.5 Hz). '*C-NMR (125
MHz, CDCl,) O 21.11, 21.16 (x2), 21.28, 21.36, 35.72,
36.38,49.37,53.59, 62.51, 68.24, 68.66, 69.86,71.90, 73.11,
83.37, 97.81, 166.79, 168.71, 170.65, 170.79, 171.03,
171.07, 171.25, 171.63. ESI-TOF-HRMS m/e calculated for
(M+H)" C,5sH;,NO,, 572.1974; found 572.1957.

Example 7

MOE method for Demonstrating How
Alkynyl-Tagged Glycans can be Labeled with
CuAAC-Probes and Visualized at the Cell Surface, in
Glycoprotein Lysates and Intracellularly

Cell culture: Breast cancer MCF-7 and Jurkat cells were
cultivated (2x10°/10 ml) in RPMI 1640 medium (Invitrogen)
supplemented with 10% FCS. Peracetylated alkynyl sugars
Fucyne (200 uM) and ManNAcyne (25 uM) or native control
sugars ManNAc for 1 to 3 days at 37° C.

Flow cytometry analysis: Cells were harvested, washed
with 0.1% FCS/PBS, and resuspended (10° cells for Jurkat
cells; 3x10° cells for other cells) in 100 microliters of click
reaction solution (0.1 mM biotin probe, 0.1 mM Tris-triaz-
oleamine catalyst, 0.1 mM CuSO,/0.5 mM sodium ascorbate,
in PBS). The reaction was incubated at room temperature for
30 min, and then the cells were washed twice with 0.1%
FCS/PBS. Cells treated with biotin probe were subsequently
stained with fluorescein-conjugated streptavidin (0.5 micro-
gram per sample in 50 microliters of 1% FCS/PBS) for 30 min
at 4° C., and washed three times with 1% FCS/PBS. Data
were acquired by BD LSR 1I with FACSDiva software, and
were analyzed by CellQuestPro software (BD Biosciences).

Immunoblotting (IB) and immunoprecipitation (IP): Cells
were seeded at 3x10%/8 ml per 10-cm dish and treated with
control and test sugars (200 micromolar Fuc vs. Fucyne or 25
micromolar ManNAc vs. ManNAcyne) in growth medium at
37°C. After 3 days, cell extracts were prepared by resuspend-
ing the cells in 1 ml of lysis buffer (1% Nonidet P-40/150 mM
NaCl/protease inhibitor/100 mM sodium phosphate, pH 7.5).
Protein extract (1 mg/ml) was labeled for 1 h at room tem-
perature (0.1 mM biotin probe, or fluorogenic coumarin
probe, 0.1 mM tris-triazoleamine catalyst, 1 mM CuSO,, and
2 mM sodium ascorbate, in PBS; the azido rhodamine probe
was a gift from Benjamin F. Cravatt, The Scripps Research
Institute). Labeled protein lysate was resolved by SDS/
PAGE. For immunoblotting of biotin-labeled glycoproteins,
electrophoresed proteins were transferred onto PVDF mem-
branes, blocked for 20 min with SuperBlock® Blocking
Buffer. Blots were either probed for 1 h with anti-biotin MAb
(1 microgram/ml), and incubated with peroxidase-conju-
gated goat anti-mouse IgG (1:7,500 dilution) for 30 min; or
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probed for 1 h with peroxidase-conjugated anti-biotin Ab
(Calbiochem)(1:5000 in SuperBlock). Each step was fol-
lowed by a wash with 0.02% Tween 20/PBS (PBST). Signal
was developed with SuperSignal Chemiluminescent Sub-
strate and detected by exposure to x-ray film. For detecting
the coumarin-labeled glycoproteins, gels were examined
under 365 nm UV light with a 535+/-50 nm filter. Images
were taken by using a BioDoc-It imaging system (UVP).
Rhodamine gels were analyzed as described (Speers A E,
Cravatt B F (2004) Chem Biol 11:535-546).

Fluorescent Labeling in Cells: Human hepatocellular car-
cinoma cells (Hep3B) or breast adenocarcinoma cells
(MCF7) were seeded onto six-well plates (3x10%/2 ml per
well) containing glass coverslips, and were cultivated in 10%
FCS/DMEM or 10% FCS/RPMI medium 1640. Growth
medium was supplemented with a control sugar (200 micro-
molar Fuc or 25 micromolar ManNAc) and an alkynyl-modi-
fied sugar (Fucyne or ManNAcyne at the same concentration
as control sugars). After growing for 3 days, cells on cover-
slips were fixed and permeabilized with acetone for 10 min,
then subjected to the probe labeling reaction: 0.1 mM biotin
probe or fluorogenic coumarin probe, 0.1 mM Tris-triaz-
oleamine catalyst, | mM CuSO,, 2 mM sodium ascorbate, in
PBS, at room temperature for 30 min. Subsequently, the fixed
and labeled cells were rinsed with PBS and stained with Alexa
Fluor 594-conjugated WGA lectin (2 micrograms/ml in 5%
BSA/PBS) and/or fluorescein-conjugated streptavidin (2
micrograms/ml in 5% BSA/PBS) at room temperature for 30
min. Hoechst 33342 (10 microgram/ml in PBS) was used to
stain nuclei. Fluorescent images were captured by Bio-Rad
(Carl Zeiss) Radiance 2100 Rainbow laser scanning confocal
microscopy system.

Example 8

GIDmap Method for Analyzing N-Linked
Glycoproteome Isolated from Prostate Cancer (PC3)
Cells Based on MudPIT

Cell culture: In this study prostate cancer (PC3) cells from
ATCC were used in order to study their tagged N-glycome
after treatment with ManNAcyne. Briefly, PC3 cells (2x10°
cells/T75 adherent flask) were cultured in RPMI 1640 (12
mL) supplemented with 10% FCS and 25 micromolar sugar,
either peracetylated ManNAcyne or control ManNAc, at 37°
C. for 2 days. Then, cells were resuspended in 0.5 mL lysis
buffer (1% NP-40, 150 mM NaCl, Roche protease inhibitor,
and 100 mM sodium phosphate pH 7.5) and homogenized.
Cellular debris was removed by centrifugation and cell
lysates were analyzed for protein content by BCA assay.

Biotin labeling using click chemistry: Glycoproteome
samples (1.5 mg, 1 to 2 mg/ml.) were divided into 0.5 mL
aliquots and treated sequentially with 100 uM biotin-azide, 1
mM TCEP (prepared fresh), and 100 uM triazole ligand, all
diluted from 50x stocks. The reactions were thoroughly
mixed, treated with 1 mM CuSO,, mixed again, and incu-
bated for one hour at room temperature, with one additional
mixing halfway through. Proteins were then precipitated by
adding 125 plL (20% final volume) of an ice-cold TCA:Ac-
etone solution (1:1 w/v), followed by a 30 minute incubation
on ice before pelleting by centrifugation (5900xg, 4 min, 4°
C.). Pelleted proteins were washed two times by adding 0.5
ml cold acetone, sonicating for 5 s, and repelleting. Protein
was finally resuspended in a 1.2% SDS in PBS solution,
sonicated for 5 s, and heated at 80° C. for 5 minutes.

Affinity capture: Biotin-labeled glycoproteins were
enriched using immunopure streptavidin-agarose beads
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(Pierce). Beads (50 pL per 1.5 mgs of total proteome) pre-
equilibrated in PBS (wash 3x10 mL. PBS) were treated with
glycoproteomic samples diluted to 0.2% SDS (6 mL) for 1.5
h at room temperature, or overnight at 4° C., with rotation.
Beads were washed with 0.2% SDS in PBS (10 mL, 1x), PBS
(10 mL, 3x), and water (10 mL, 3x). Centrifugation of beads
between steps was carried out using a swinging bucket rotor
(1300xg, 3 min).

Trypsin Digestion (on-bead): Affinity captured products
were digested on-bead in microtubes by the following proce-
dure. Unless otherwise noted, all incubation steps were car-
ried out at 37° C., with agitation. First, the beads were sus-
pended in a freshly prepared 6 M urea in PBS solution (0.5
ml) containing 10 mM TCEP (Tris(2-carboxyethyl)phos-
phine hydrochloride), for 30 min. Iodoacetamide (20 mM,
prepared fresh) was then added to the solution and alkylation
proceeded for 30 min, in the dark. The concentration of urea
in solution was then diluted to 2 M with PBS, the beads were
sedimented by microfuge, and the supernatant was removed.
A fresh premixed trypsin solution, consisting of 10 pug/ml
sequence grade modified trypsin (Promega), 1 mM CaCl,,
and 2 M urea in PBS, was added to the beads. The digestion
was allowed to proceed overnight. The tryptic solution and
beads were then transferred into Bio-spin columns (BioRad)
from which the tryptic peptides were eluted by microfuge.
The beads were washed two times with 50 ul of water. Eluted
sample and washes were combined, treated with formic acid
(5% final volume), and stored at —20° C.

PNGase Digestion (on-bead): To remove a subset of
remaining affinity captured N-linked glycopeptides, an on-
bead PNGase digestion procedure was used. After trypsin
digestion and elution, streptavidin beads were extensively
washed (3%, 0.5 mLL PBS and 3%, 0.5 mL water, 1x0.5 mM G7
buffer) and transferred to a new microtube in G7 buffer (200
ul). PNGase (2.5 U/ul) was added and the digestion was
carried out overnight, at 37° C., with agitation. PNGase pep-
tides were isolated by filtration as described previously for
tryptic peptides.

Mass spectrometry (MS) procedures: LC-MS? equipment.
Briefly, LCMS data was obtained on a quaternary Agilent
1100 series HPLC coupled to an LTQ ion trap mass spectrom-
eter (ThermoElectron) equipped with a nano-LC electrospray
ionization source. The LTQ was controlled by Xcalibur data
system software (ThermoFElectron). LCMS mobile phase
buffers were composed in water with 0.1% formic acid with
the following additional modifiers: A (5% ACN), B (80%
ACN), C (500 mM ammonium acetate, 5% ACN).

LC microcapillary columns: Fused silica microcapillary
columns (100 um i.d.x365 pm o.d.) were pulled to generate 5
um tips using a Model P-2000 CO, laser puller (Sutter Instru-
ment). Biphasic columns were packed with 10 cm of 5 pm
Aqua C18 reverse phase resin (RP; Phemomenex) followed
by 3 cm of Partisphere strong cation exchange resin (SCX;
Whatman). Loading/desalting tips were prepared by packing
4 cm of RP resin into a 250 um silica microcapillary fitted
with a 2 um inline microfilter (Upchurch Scientific). Column
packing was performed using a high pressure loading device
(600 psi helium). Columns and tips were equilibrated in
buffer A shortly before use.

MudPIT analysis: (Washburn et al., Nat Biotechnol 2001,
19, (3), 242-7) The desalting tip was loaded with sample and
connected to a biphasic column and equilibrated with buffer
A for 10 minutes before connecting to the MS. Peptides were
eluted in steps beginning with a salt wash protocol (% C),
followed by an ACN gradient. For tryptic samples, five salt-
wash steps (0%, 25%, 50%, 80%, and 100% C) were used, see
Tables 1 through 5. For PNGase samples five steps were used
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(0%, 50%, 80%, 100%, 100%), see Tables 6 through 10. The
flow rate was set to approximately 0.25 pl/min and the
applied distal spray voltage to 2.5-2.7kV. For tryptic samples,
MS?2 data was collected using one full scan (400-1800 MW)
followed by 7 data dependent MS? scans of the most abundant
ions with dynamic exclusion enabled (repeat count=1; exclu-
sion list size=300, exclusion duration=60). For PNGase
samples, MS? data was collected using one full scan (400-
1800 MW) followed by 18 data dependent MS? scans of the
most abundant ions with dynamic exclusion disabled.

Database Searches of MS? spectra: Tandem mass spectra
were searched using a SEQUEST algorithm against the
human database (ipi. HUMANv323 fasta) from the European
Bioinformatics Institute (EBI). The mass window for pep-
tides searched was given a tolerance of 3 Da between the
measured average mass and the calculated average mass, and
the b and y ions were included. All samples were searched
with a static mod of +57 Da for cys residues, and PNGase
samples were also searched with a differential modification
(diffmod) of +1 Da Asn, for the catalyzed conversion of a
glycan bearing Asn to Asp. For analysis of this diffmod, a
sample was searched without it and with it (allowed to occur
at 1, or up to 4 positions in the peptide), see analysis of
PNGase searches. Data was also searched against a human
database with a reversed protein sequence addendum (EBI-
IPI_human_ 3.23_ 11-022006_con_reversed.fasta) in order
to quantify false positive rates that might occur from the
diffmod +1 N search. DTASelect was used to render
SEQUEST output files. For tryptic rendering, default param-
eters were used, along with constraints for tryptic ends and
exclusion of protein subsets. For PNGase rendering, default
values were lowered (Xcorr parameters to 1.0 (+1), 2.0 (+2)
2.0 (+3) and the DeltaCN to 0.06), subsets were excluded,
single peptides were included, and tryptic ends, and modifi-
cation were required. In house software was used to extract
modified peptide sequences to compare spectral counts from
DTAselect files.

TABLE 1

Tryptic Step 1 (0% ammonium acetate)

Time
(min)  Flow rate (ml/min) % Buffer A % Buffer B % Buffer C
0.00 0.1 100 0 0
5.00 0.1 100 0 0
60.00 0.1 55 45 0
70.00 0.1 0 100 0
80.00 0.1 0 100 0
90.00 0.1 0 100 0
TABLE 2
Tryptic Step 2 (25% ammonium acetate)
Time
(min)  Flow rate (ml/min) % Buffer A % Buffer B % Buffer C
0.00 0.1 100 0 0
3.00 0.1 100 0 0
3.10 0.1 70 5 25
5.00 0.1 70 5 25
5.10 0.1 95 5 0
15.00 0.1 85 15 0
60.00 0.1 75 25 0
112.00 0.1 45 55 0
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TABLE 7-continued

Tryptic Step 3 (50% ammonium acetate)

PNGase Step 2 (50% ammonium acetate)

Time Time
(min)  Flow rate (ml/min) % Buffer A % Buffer B % Buffer C 5 (min)  Flow rate (ml/min) % Buffer A % Buffer B % Buffer C
0.00 0.1 100 0 0 8.10 0.1 95 5 0
3.00 0.1 100 0 0 15.00 0.1 85 15 0
3.10 0.1 45 5 50 35.00 0.1 75 25 0
5.00 0.1 45 5 50 75.00 0.1 45 55 0
5.10 0.1 95 5 0 10 80.00 0.1 45 55 0
15.00 0.1 85 15 0
60.00 0.1 75 25 0
112.00 0.1 45 55 0
TABLE 8
15 PNGase Step 3 (80% ammonium acetate)
TABLE 4
Time
Tryptic Step 4 (80% ammonium acetate) (min)  Flow rate (ml/min) % Buffer A % Buffer B % Buffer C
Time 0.00 0.1 100 0 0
(min)  Flow rate (ml/min) % Buffer A % BufferB % Buffer C 20 5.00 0.1 100 0 0
5.10 0.1 15 5 80
0.00 0.1 100 0 0 8.00 0.1 15 5 80
3.00 0.1 100 0 0 8.10 0.1 95 5 0
3.10 0.1 15 5 80 18.00 0.1 85 15 0
5.00 0.1 15 5 80 63.00 0.1 75 25 0
5.10 0.1 95 5 0 115.00 0.1 45 55 0
15.00 0.1 85 15 0 25 12000 0.1 45 55 0
60.00 0.1 75 25 0
112.00 0.1 45 55 0
TABLE 9
TABLE 5 30 PNGase Step 4 (100% ammonium acetate)
Tryptic Step 5 (100% ammonium acetate) Time
(min)  Flow rate (ml/min) % Buffer A % Buffer B % Buffer C
Time
(min)  Flow rate (ml/min) % Buffer A % Buffer B % Buffer C 0.00 0.1 100 0 0
35 4.00 0.1 100 0 0
0.00 0.1 100 0 0 4.10 0.1 0 0 100
2.00 0.1 100 0 0 20.00 0.1 0 0 100
2.10 0.1 0 0 100 20.10 0.1 93 7 0
15.00 0.1 0 0 100 25.00 0.1 85 15 0
15.10 0.1 93 7 0 100.00 0.1 70 30 0
23.00 0.1 85 15 0 40 184.00 0.1 0 100 0
90.00 0.1 70 30 0 194.00 0.1 0 100 0
140.00 0.1 35 65 0 195.00 0.1 100 0 0
150.00 0.1 100 0 0 200.00 0.1 100 0 0
45
TABLE 6 TABLE 10
PNGase Step 1 (0% ammonium acetate) PNGase step 5 (100% ammonium acetate)
Time Time
(min)  Flow rate (ml/min) % Buffer A % Buffer B % Buffer C 50  (min)  Flow rate (ml/min) % Buffer A % Buffer B % Buffer C
0.00 0.1 100 0 0 0.00 0.1 100 0 0
5.00 0.1 100 0 0 4.00 0.1 100 0 0
60.00 0.1 55 45 0 4.10 0.1 0 0 100
70.00 0.1 0 100 0 14.00 0.1 0 0 100
100.00 0.1 0 100 0 14.10 0.1 93 7 0
55 3000 0.1 70 30 0
50.00 0.1 0 100 0
55.00 0.1 0 100 0
56.00 0.1 100 0 0
TABLE 7 60.00 0.1 100 0 0
PNGase Step 2 (50% ammonium acetate) 60
Time Analysis of PNGase searches: The diffmod searches of +1
(min)  Flow rate (ml/min) % Buffer A % Buffer B % Buffer C N were validated by several avenues. First, data was searched
000 o1 0o 5 5 without a diffmod (0) and with 1 diffmod (1) and up to 4
6.00 01 100 0 0 diffmods (4) per peptide. Peptides with total counts of 2 or
6.10 0.1 45 5 50 65 greater were analyzed, only peptides with diffmods were
8.00 0.1 45 5 50 considered in 1 and 4. Good IDs were defined as a peptide

with the N-glycosylation motif (N-X-S/T, where X is not
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proline), whereas Bad IDs did not have motifs. Error is a
percentage of Bad IDs/total peptides. As can be seen in Table
11, the diffmod searches had very low error. Moreover, these
searches covered 90% percent of the Good IDs in the O search,
with an average of 1.5 additional peptides covering the same
protein. Diffmod searches were also performed against a
database with reversed sequences. After rendering data
through SEQUESIT as described previously, a false positive
rate of 1.72% was determined for all peptide IDs. This error
was even lower, at 0.3%, when only modified peptides were
considered. In the final analysis of PNGase-treated peptides
performed in triplicate, the error was approximately 2.3%
(5/219, Bad 1D marked in gray in Table 12). Notably, most
BadIDs have low spectral counts and were found among
stronger Good IDs. FIG. 5, shows representative MS? frag-
mentation data that clearly shows a mass shift of +1 Da for
fragment ions containing the diffmod. However, it must be
noted, that in some cases SEQUEST had trouble assigning the
particular Asn that was modified. In most cases, these ambi-
guities were resolved by analyzing the peptides individually
and reassigning to the consensus sequon. In a few instances,
there are peptides that have more than one glycosylation site
(10/219, less than 5%). In these cases, mapping the glycosy-
lation site with absolute certainty was not possible. To do so,
a higher resolution MS analysis is required.

TABLE 11

Analysis of Differential Modification Search

diffmod param

0 1 4
total peptide 161 125 120
Good ID 59 121 117
% Error 66.9% 3.2% 2.5%

Representative LCMS data for a PNGase-treated sample
(FIG. 5): The total ion chromatogram highlighting a peptide
eluting at 57.74 minutes in PNGase step 2 (upper frame) is
shown in FIG. 5. The full MS scan of peptides eluting at 57.74
minutes highlighting a specific peptide at [M+2H]**=806.1
(middle frame). The MS? scan (lower frame) of the [M+
2H]**=806.1 ion clearly illustrating a mass shift of +1 Da on
all b and y ions containing the formerly glycosylated N, as
marked by asterisk *.

Total N-linked glycopeptides: Glycoproteomes (1.5 mg)
from PC3 cells treated with ManNAcyne analyzed using the
GIDmap method disclosed herein are shown in FIGS. 7A-G.
Total spectral counts are provided for each IPI ID from pep-
tides harvested from tryptic (columns 1z, 2z, and 37) and
PNGase (columns 1p, 2p, and 3p) treatment, from runs 1-3,
respectively. Proteins are numbered (# column) and PNGase
peptide sequences are listed (peptide sequence column),
where N* indicates a diffmod on Asn of +1 Da assigned by
SEQUEST. Each peptide sequence fragment is listed has
been assigned a SEQ ID. NO. Protein sequences were
searched and glycosylation site numbers were assigned (site).
Ambiguous assignments, with multiple potential glycosyla-
tion sites are indicated by a shaded “peptide” cell. Identified
sites were tallied according to annotation in Swiss-Prot: col-
umn headings indicate A=assigned (verified by experimental
evidence), P=potential (no biochemical characterization),
and N=novel (not annotated). In these columns * indicates
that no information was available regarding glycosylation.
Modified peptides that did not contain a consensus sequence
are grayed out. Peptides are listed in groups according to ID
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status in tryptic and PNGase runs (A), mostly PNGase runs
only (B), and mostly tryptic (C).

Example 9

GIDmap Method for Analyzing N-Linked Glycopro-

teome Isolated from Prostate Cancer (PC3) and Nor-

mal (RWPE-1) Cells, and Lung Cancer (CL1-5) and
Non-Invasive (CL1) Cells Based on MudPIT

Cell culture: Prostate cancer cells PC-3, lung cancer cells
CL1 and CL1-5, A549/mock, A549/FucT4, and A549/FucT6
were cultivated in RPMI 1640 (Invitrogen) supplemented
with 10% FBS. Non-cancerous prostate cells RWPE-1 were
cultivated in Keratinocyte-SFM (Invitrogen) supplemented
with human EGF (5 ng/mL) and bovine pituitary extract (50
Og/mL). Peracetylated Fucyne (200 (JM) or ManNAcyne
(200 (OM) were added to culture medium and incubate with
cells (2x10%/ml) for 3 days at 37° C.

On-membrane click reaction: Proteins were separated by
SDS-PAGE and transferred onto methanol-activated PVDF
membrane. After blocking with 5% BSA/PBST (0.1% Tween
20/PBS) for 1 h and wash with PBST and PBS sequentially,
the protein-side of PVDF membrane was faced down to
immerse in click reaction mixture (0.1 mM azido biotin, 0.1
mM Tris-triazoleamine catalyst, 1 mM CuSO,, 2 mM sodium
ascorbate; 1 ml for a blot from a mini-gel) and incubated at
room temperature for 1 h. After wash with PBST twice, the
membrane was probed with peroxidase-conjugated strepta-
vidin for biotin labels on blots.

Flow cytometry analysis: Cells were detached by Disso-
ciation buffer (Invitrogen) and washed twice with FACS
staining/washing buffer (1% FCS and 0.1% NaN, in PBS),
followed by incubation with anti-NRP-1 and anti-ECE-1
antibodies in 50 staining buffer at 4° C. for 20 min. After
washing with FACS staining/washing buffer three times, cells
were further incubated at 4° C. for 20 min with 50 FITC-
conjugated secondary antibodies diluted (1:200) in FACS
staining/washing buffer. Cells were washed and fixed with
1% paraformaldehyde in PBS for 30 min at 4° C. before their
fluorescence was analyzed with a FACSCanto® (Becton
Dickinson, Mountain View, Calif.).

Immunoblotting (IB) and immunoprecipitation (IP): Pro-
tein extracts (50 [Jg) were separated by SDS-PAGE and
transferred for immunoblotting with specific antibodies (anti-
ECE-1 was purchased from R &D Systems; anti-NRP-1 was
from Zymed Laboratories) and HRP-conjugated secondary
antibodies. For IP with MALI], cell lysates (200 pg protein in
500 1 buffer: 0.2% NP-40, 150 mM NaCl, 0.1 mM CaCl2,
10 mM HEPES, pH 7.5, 1xEDTA-free protease inhibitor
cocktail from Roche) were precleared with 20 [l Neutravidin
beads (Pierce) at 4° C. for 1 h, followed by immunoprecipi-
tation with 5 [Jg biotinylated MALII (preferentially binds to
alpha 2,3-linked sialic acid, purchased from Vector Labora-
tories) or and 20 [l Neutravidin beads at 4° C. for overnight.
After wash three times with IP buffer, immunoprecipitates
were resuspended in 1xXLDS sample buffer (Invitrogen),
boiled for 5 min and subjected to protein gel electrophoresis
(4-12% NuPAGE, MOPS running buffer, all purchased from
Invitrogen), followed by immunoblotting to detect ECE-1
and NRP-1 by specific primary and HRP-conjugated second-
ary antibodies. For IP with AAL, fucosylated proteins in cell
lysates (200 (g in 500 (1 of the buffer: 0.2% NP-40, 150 mM
NaCl, 0.1 mM CaCl2, 10 mM HEPES, pH 7.5, IXEDTA -free
protease inhibitor cocktail) were pulled-down by 5 [Jg bioti-
nylated AAL (Vector Laboratories)/20 [l Neutravidin beads
at4° C. for overnight, and examined by anti-plexin B2 (Santa
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Cruz) immunoblotting. For IP with anti-plexin B2, proteins
(200 [g) were dissolved in 500 [(J1 IP buffer (1% NP-40, 150
mM NaCl, 10% glycerol, 50 mM HEPES, pH 7.5 and
1xEDTA-free protease inhibitor cocktail) and precleared
with 25 [l protein G beads (GE Healthcare) at 4° C. for 1 h.
Precleared proteins extracts were then incubated with 3 (g
anti-plexin B2 antibody/25 [l protein G beads at 4° C. for 1
h for overnight. Immunoprecipitates were subjected to SDS-
PAGE and the proteins were transferred to PVDF membrane.

Identification of glycoproteomes by GIDmap: Glycopro-
teins were harvested in cell lysis buffer (1% NP-40, 150 mM
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NaCl, Roche protease inhibitor, and 100 mM sodium phos-
phate pH 7.5) and subjected to the GIDmap method disclosed
herein. Subcellular location, function and biological process
were assessed by Swiss-Prot annotation.

While various exemplary implementation of the present
disclosure have been described in detail, it is apparent that
modifications and adaptations of those implementations will
occur to those skilled in the art. However, it is to be expressly
understood that such modifications and adaptations are
within the spirit and scope of the present disclosure.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 282

<210> SEQ ID NO 1

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 1

Lys Leu Xaa Tyr Thr Leu Ser Gln Gly His Arg
1 5 10

<210> SEQ ID NO 2

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 2

Ala Glu Phe Xaa Ile Thr Leu Ile His Pro Lys
1 5 10

<210> SEQ ID NO 3

<211> LENGTH: 22

<212> TYPE: PRT

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 3

Gly Pro Ser Thr Pro Leu Pro Glu Asp Pro Asn Trp Xaa Val Thr Glu

1 5 10

Phe His Thr Thr Pro Lys
20

<210> SEQ ID NO 4

<211> LENGTH: 22

<212> TYPE: PRT

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (11)..(13)

15

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 4

Gly Pro Ser Thr Pro Leu Pro Glu Asp Pro Xaa Trp Xaa Val Thr Glu

1 5 10

15
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Phe His Thr Thr Pro Lys
20

<210> SEQ ID NO 5

<211> LENGTH: 17

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 5

Val Pro Val Thr Leu Ala Leu Xaa Xaa Thr Leu Phe Leu Ile Glu Glu
1 5 10 15

Arg

<210> SEQ ID NO 6

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 6

Xaa Ala Thr Leu Val Asn Glu Ala Asp Lys Leu Arg
1 5 10

<210> SEQ ID NO 7

<211> LENGTH: 17

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 7

Asp Phe Glu Asp Leu Tyr Thr Pro Val Xaa Gly Ser Ile Val Ile Val
1 5 10 15

Arg

<210> SEQ ID NO 8

<211> LENGTH: 18

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 8

Lys Asp Phe Glu Asp Leu Tyr Thr Pro Val Xaa Gly Ser Ile Val Ile
1 5 10 15

Val Arg

<210> SEQ ID NO 9

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222>» LOCATION: (7)..(7)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da
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<400> SEQUENCE: 9

Leu Thr Thr Asp Phe Gly Xaa Ala Glu Lys Thr Asp Arg
1 5 10

<210> SEQ ID NO 10

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 10

Asn Pro Cys Thr Ser Glu Gln Xaa Cys Thr Ser Pro Phe Ser Tyr Lys
1 5 10 15

<210> SEQ ID NO 11

<211> LENGTH: 30

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 11

Ser Cys Gly Glu Cys Ile Gln Ala Gly Pro Asn Cys Gly Trp Cys Thr
1 5 10 15

Xaa Ser Thr Phe Leu Gln Glu Gly Met Pro Thr Ser Ala Arg
20 25 30

<210> SEQ ID NO 12

<211> LENGTH: 18

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(10

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 12

Leu Arg Xaa Pro Cys Thr Ser Glu Gln Xaa Cys Thr Ser Pro Phe Ser
1 5 10 15

Tyr Lys

<210> SEQ ID NO 13

<211> LENGTH: 18

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 13

Leu Arg Asn Pro Cys Thr Ser Glu Gln Xaa Cys Thr Ser Pro Phe Ser
1 5 10 15

Tyr Lys

<210> SEQ ID NO 14

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (1)..(8)
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<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da
<400> SEQUENCE: 14

Xaa Pro Cys Thr Ser Glu Gln Xaa Cys Thr Ser Pro Phe Ser Tyr Lys
1 5 10 15

<210> SEQ ID NO 15

<211> LENGTH: 22

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(11

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 15

Lys Glu Xaa Ser Ser Glu Ile Cys Ser Asn Xaa Gly Glu Cys Val Cys
1 5 10 15

Gly Gln Cys Val Cys Arg
20

<210> SEQ ID NO 16

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 16

Asp Thr Cys Thr Gln Glu Cys Ser Tyr Phe Xaa Ile Thr Lys
1 5 10

<210> SEQ ID NO 17

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 17

Lys Asp Thr Cys Thr Gln Glu Cys Ser Tyr Phe Xaa Ile Thr Lys
1 5 10 15

<210> SEQ ID NO 18

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 18

Leu Asn Leu Gln Thr Ser Thr Ser Ile Pro Xaa Val Thr Glu Met Lys
1 5 10 15

<210> SEQ ID NO 19

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(11

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da
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<400> SEQUENCE: 19

Leu Xaa Leu Gln Thr Ser Thr Ser Ile Pro Xaa Val Thr Glu Met Lys
1 5 10 15

<210> SEQ ID NO 20

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 20

Thr Xaa Met Ser Leu Gly Leu Ile Leu Thr Arg
1 5 10

<210> SEQ ID NO 21

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 21

Tyr Phe Phe Xaa Val Ser Asp Glu Ala Ala Leu Leu Glu Lys
1 5 10

<210> SEQ ID NO 22

<211> LENGTH: 25

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(15

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 22

Ala Xaa Tyr Thr Gly Gln Ile Val Leu Tyr Ser Val Xaa Glu Xaa Gly
1 5 10 15

Asn Ile Thr Val Ile Gln Ala His Arg
20 25

<210> SEQ ID NO 23

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 23

Thr Ala Ser Cys Ser Xaa Val Thr Cys Trp Leu Lys
1 5 10

<210> SEQ ID NO 24

<211> LENGTH: 10

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 24
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Gly Glu Tyr Phe Val Xaa Val Thr Thr Arg
1 5 10

<210> SEQ ID NO 25

<211> LENGTH: 25

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(17

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 25

Ala Xaa Tyr Thr Gly Gln Ile Val Leu Tyr Ser Val Xaa Glu Xaa Gly
1 5 10 15

Xaa Ile Thr Val Ile Gln Ala His Arg
20 25

<210> SEQ ID NO 26

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 26

His Leu Leu Glu Xaa Ser Thr Ala Ser Val Ser Glu Ala Glu Arg
1 5 10 15

<210> SEQ ID NO 27

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 27

His Leu Leu Glu Xaa Ser Thr Ala Ser Val Ser Glu Ala Glu Arg Lys
1 5 10 15

<210> SEQ ID NO 28

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 28

Leu Gly Gly Trp Xaa Ile Thr Gly Pro Trp Ala Lys
1 5 10

<210> SEQ ID NO 29

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 29

Asp Tyr Tyr Leu Xaa Lys Thr Glu Asn Glu Lys
1 5 10
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<210> SEQ ID NO 30

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 30

Glu Tyr Leu Glu Gln Ile Ser Thr Leu Ile Xaa Thr Thr Asp Arg
1 5 10 15

<210> SEQ ID NO 31

<211> LENGTH: 7

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 31

Phe Phe Xaa Phe Ser Trp Arg
1 5

<210> SEQ ID NO 32

<211> LENGTH: 9

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 32

Xaa Ser Ser Val Glu Ala Phe Lys Arg
1 5

<210> SEQ ID NO 33

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 33

Glu Leu Ala Val Pro Asp Gly Tyr Thr Xaa Arg
1 5 10

<210> SEQ ID NO 34

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222>» LOCATION: (7)..(7)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 34
Asp Asp Cys Glu Arg Met Xaa Ile Thr Val Lys

1 5 10

<210> SEQ ID NO 35
<211> LENGTH: 10
<212> TYPE: PRT
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<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 35

Xaa Ile Thr Ile Val Thr Gly Ala Pro Arg
1 5 10

<210> SEQ ID NO 36

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 36

Xaa Ile Thr Leu Ala Tyr Thr Leu Glu Ala Asp Arg
1 5 10

<210> SEQ ID NO 37

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 37

Arg Xaa Ile Thr Leu Ala Tyr Thr Leu Glu Ala Asp Arg Asp Arg
1 5 10 15

<210> SEQ ID NO 38

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 38

Xaa Ile Thr Leu Ala Tyr Thr Leu Glu Ala Asp Arg Asp Arg
1 5 10

<210> SEQ ID NO 39

<211> LENGTH: 22

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (18)..(18)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 39

Ala His Cys Val Trp Leu Glu Cys Pro Ile Pro Asp Ala Pro Val Val
1 5 10 15

Thr Xaa Val Thr Val Lys
20

<210> SEQ ID NO 40
<211> LENGTH: 10
<212> TYPE: PRT

<213> ORGANISM: Human
<220> FEATURE:



US 7,943,330 B2
51 52

-continued

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (2)..(2)
<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 40

Val Xaa Gly Trp Ala Thr Leu Phe Leu Arg
1 5 10

<210> SEQ ID NO 41

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 41

Thr Ser Ile Pro Thr Ile Asn Met Glu Xaa Lys
1 5 10

<210> SEQ ID NO 42

<211> LENGTH: 8

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 42

Leu Xaa Leu Thr Thr Asp Pro Lys
1 5

<210> SEQ ID NO 43

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 43

Gly Xaa Ile Thr Glu Tyr Gln Cys His Gln Tyr Ile Thr Lys
1 5 10

<210> SEQ ID NO 44

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 44

Ala Phe Xaa Ser Thr Leu Pro Thr Met Ala Gln Met Glu Lys
1 5 10

<210> SEQ ID NO 45

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222>» LOCATION: (7)..(7)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 45
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Leu Val Ile Asn Ser Gly Xaa Gly Ala Val Glu Asp Arg
1 5 10

<210> SEQ ID NO 46

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 46

Ala Ala Val Pro Lys Xaa Val Ser Val Ala Glu Gly Lys
1 5 10

<210> SEQ ID NO 47

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222>» LOCATION: (7)..(7)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 47

Glu Leu Asp Leu Thr Cys Xaa Ile Thr Thr Asp Arg
1 5 10

<210> SEQ ID NO 48

<211> LENGTH: 28

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (25)..(25)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 48

Val Ala Glu Ala Val Ser Ser Pro Ala Gly Val Gly Val Thr Trp Leu
1 5 10 15

Glu Pro Asp Tyr Gln Val Tyr Leu Xaa Ala Ser Lys
20 25

<210> SEQ ID NO 49

<211> LENGTH: 9

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 49

Leu Glu Xaa Trp Thr Asp Ala Ser Arg
1 5

<210> SEQ ID NO 50

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222>» LOCATION: (7)..(7)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 50

Thr Ala Ser Val Ser Ile Xaa Gln Thr Glu Pro Pro Lys
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<210> SEQ ID NO 51

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222>» LOCATION: (7)..(7)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 51

Thr Ala Ser Val Ser Ile Xaa Gln Thr Glu Pro Pro Lys Val Arg
1 5 10 15

<210> SEQ ID NO 52

<211> LENGTH: 18

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 52

Thr Ala Ser Xaa Leu Thr Val Ser Val Leu Glu Ala Glu Gly Val Phe
1 5 10 15

Glu Lys

<210> SEQ ID NO 53

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 53

Thr Gln Asp Glu Ile Leu Phe Ser Xaa Ser Thr Arg
1 5 10

<210> SEQ ID NO 54

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 54

Xaa Tyr Thr Glu Tyr Trp Ser Gly Ser Asn Ser Gly Asn Gln Lys
1 5 10 15

<210> SEQ ID NO 55

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 55

Ile Xaa Tyr Thr Val Pro Gln Ser Gly Thr Phe Lys
1 5 10
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<210> SEQ ID NO 56

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 56

Ala Xaa Thr Thr Gln Pro Gly Ile Val Glu Gly Gly Gln Val Leu Lys
1 5 10 15

<210> SEQ ID NO 57

<211> LENGTH: 19

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 57

Ile Ser Ser Leu Gln Thr Thr Glu Lys Xaa Asp Thr Val Ala Gly Gln
1 5 10 15

Gly Glu Arg

<210> SEQ ID NO 58

<211> LENGTH: 27

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(21)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 58

Glu Phe Val Glu Xaa Ser Glu Cys Ile Gln Cys His Pro Glu Cys Leu
1 5 10 15

Pro Gln Ala Met Xaa Ile Thr Cys Thr Gly Arg
20 25

<210> SEQ ID NO 59

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 59

Thr Cys Pro Ala Gly Val Met Gly Glu Xaa Asn Thr Leu Val Trp Lys
1 5 10 15

<210> SEQ ID NO 60

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(11)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 60

Thr Cys Pro Ala Gly Val Met Gly Glu Xaa Xaa Thr Leu Val Trp Lys
1 5 10 15
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60

<210> SEQ ID NO 61

<211> LENGTH: 20

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 61

Xaa Ala Thr Tyr Gly Tyr Val Leu Asp Asp Pro Asp Pro Asp Asp Gly
1 5 10 15

Phe Asn Tyr Lys
20

<210> SEQ ID NO 62

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 62

Leu Ser Ala Val Asn Ser Ile Phe Leu Ser His Xaa Asn Thr Lys
1 5 10 15

<210> SEQ ID NO 63

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 63

Gly Asp Lys Xaa Val Thr Met Gly Gln Ser Ser Ala Arg
1 5 10

<210> SEQ ID NO 64

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 64

Arg Leu Ser Ala Val Asn Ser Ile Phe Leu Ser His Xaa Asn Thr Lys
1 5 10 15

<210> SEQ ID NO 65

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(12)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 65
Leu Ser Ala Val Xaa Ser Ile Phe Leu Ser His Xaa Asn Thr Lys

1 5 10 15

<210> SEQ ID NO 66
<211> LENGTH: 15
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62

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(13)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 66

Leu Ser Ala Val Xaa Ser Ile Phe Leu Ser His Xaa Xaa Thr Lys
1 5 10 15

<210> SEQ ID NO 67

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(10

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 67

Trp Cys Pro Gln Xaa Ser Ser Cys Val Xaa Ala Thr Ala Cys Arg
1 5 10 15

<210> SEQ ID NO 68

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 68

Val Val Xaa Ser Thr Thr Gly Pro Gly Glu His Leu Arg
1 5 10

<210> SEQ ID NO 69

<211> LENGTH: 8

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 69

Ala Leu Ser Xaa Ile Ser Leu Arg
1 5

<210> SEQ ID NO 70

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 70

Ser Cys Val Ala Val Thr Ser Ala Gln Pro Gln Xaa Met Ser Arg
1 5 10 15

<210> SEQ ID NO 71

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (6)..(6)
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<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da
<400> SEQUENCE: 71

Leu Ser His Asp Ala Xaa Glu Thr Leu Pro Leu His Leu Tyr Val Lys
1 5 10 15

<210> SEQ ID NO 72

<211> LENGTH: 10

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222>» LOCATION: (7)..(7)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 72

Phe Ala Asn Glu Tyr Pro Xaa Ile Thr Arg
1 5 10

<210> SEQ ID NO 73

<211> LENGTH: 20

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 73

Leu Leu Xaa Thr Thr Asp Val Tyr Leu Leu Pro Ser Leu Asn Pro Asp
1 5 10 15

Gly Phe Glu Arg
20

<210> SEQ ID NO 74

<211> LENGTH: 20

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(14)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 74

Leu Leu Xaa Thr Thr Asp Val Tyr Leu Leu Pro Ser Leu Xaa Pro Asp
1 5 10 15

Gly Phe Glu Arg
20

<210> SEQ ID NO 75

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 75

Arg Phe Ala Xaa Glu Tyr Pro Xaa Ile Thr Arg
1 5 10

<210> SEQ ID NO 76

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
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<222> LOCATION: (8)..(8)
<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 76

Gly Tyr Asn Pro Val Thr Lys Xaa Val Thr Val Lys
1 5 10

<210> SEQ ID NO 77

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 77

Ala Leu Gly Phe Glu Xaa Ala Thr Gln Ala Leu Gly Arg
1 5 10

<210> SEQ ID NO 78

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 78

Asp Ala Gly Val Val Cys Thr Xaa Glu Thr Arg
1 5 10

<210> SEQ ID NO 79

<211> LENGTH: 19

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 79

Glu Pro Gly Ser Xaa Val Thr Met Ser Val Asp Ala Glu Cys Val Pro
1 5 10 15

Met Val Arg

<210> SEQ ID NO 80

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 80

Gly Leu Xaa Leu Thr Glu Asp Thr Tyr Lys Pro Arg
1 5 10

<210> SEQ ID NO 81

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da
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<400> SEQUENCE: 81

Ala Ala Ile Pro Ser Ala Leu Asp Thr Xaa Ser Ser Lys
1 5 10

<210> SEQ ID NO 82

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 82

Thr Val Ile Arg Pro Phe Tyr Leu Thr Xaa Ser Ser Gly Val Asp
1 5 10 15

<210> SEQ ID NO 83

<211> LENGTH: 37

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 83

Ile Leu Thr Asn Xaa Ser Gln Thr Pro Ile Leu Ser Pro Gln Glu Val
1 5 10 15

Val Ser Cys Ser Gln Tyr Ala Gln Gly Cys Glu Gly Gly Phe Pro Tyr
20 25 30

Leu Ile Ala Gly Lys
35

<210> SEQ ID NO 84

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 84

Asp Val Xaa Cys Ser Val Met Gly Pro Gln Glu Lys
1 5 10

<210> SEQ ID NO 85

<211> LENGTH: 37

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 85

Ile Leu Thr Xaa Asn Ser Gln Thr Pro Ile Leu Ser Pro Gln Glu Val
1 5 10 15

Val Ser Cys Ser Gln Tyr Ala Gln Gly Cys Glu Gly Gly Phe Pro Tyr
20 25 30

Leu Ile Ala Gly Lys
35

<210> SEQ ID NO 86
<211> LENGTH: 37
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<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 86

Ile Leu Thr Xaa Xaa Ser Gln Thr Pro Ile Leu Ser Pro Gln Glu Val
1 5 10 15

Val Ser Cys Ser Gln Tyr Ala Gln Gly Cys Glu Gly Gly Phe Pro Tyr
20 25 30

Leu Ile Ala Gly Lys
35

<210> SEQ ID NO 87

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 87

Asp Ser Val Ile Xaa Leu Ser Glu Ser Val Glu Asp Gly Pro Lys
1 5 10 15

<210> SEQ ID NO 88

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 88

Arg Pro Xaa Gln Ser Gln Pro Leu Pro Pro Ser Ser Leu Gln Arg
1 5 10 15

<210> SEQ ID NO 89

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 89

Thr Gln Xaa Asp Val Asp Ile Ala Asp Val Ala Tyr Tyr Phe Glu Lys
1 5 10 15

<210> SEQ ID NO 90

<211> LENGTH: 23

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (19)..(19)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 90

Phe Ile Thr Ser Ile Leu Tyr Glu Asn Asn Val Ile Thr Ile Asp Leu
1 5 10 15

Val Gln Xaa Ser Ser Gln Lys
20
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<210> SEQ ID NO 91

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 91

Glu Leu Gly Asp Xaa Val Ser Met Ile Leu Val Pro Phe Lys
1 5 10

<210> SEQ ID NO 92

<211> LENGTH: 22

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(13)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 92

Phe Xaa Gln Thr Met Gln Pro Leu Leu Thr Ala Gln Xaa Ala Leu Leu
1 5 10 15

Glu Asp Asp Thr Tyr Arg
20

<210> SEQ ID NO 93

<211> LENGTH: 22

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 93

Phe Xaa Gln Thr Met Gln Pro Leu Leu Thr Ala Gln Asn Ala Leu Leu
1 5 10 15

Glu Asp Asp Thr Tyr Arg
20

<210> SEQ ID NO 94

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 94

Glu Lys Lys Pro Asn Asn Leu Xaa Asp Thr Ile Lys
1 5 10

<210> SEQ ID NO 95

<211> LENGTH: 21

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 95

Thr Gly Val His Asp Ala Asp Phe Glu Ser Xaa Val Thr Ala Thr Leu
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1 5 10 15

Ala Ser Ile Asn Lys
20

<210> SEQ ID NO 96

<211> LENGTH: 21

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (11)..(20)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 96

Thr Gly Val His Asp Ala Asp Phe Glu Ser Xaa Val Thr Ala Thr Leu
1 5 10 15

Ala Ser Ile Xaa Lys
20

<210> SEQ ID NO 97

<211> LENGTH: 17

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 97

Gly Asn Leu Thr Tyr Gly Tyr Val Thr Ile Leu Xaa Gly Ser Asp Ile
1 5 10 15

Arg

<210> SEQ ID NO 98

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 98

Val Thr Gly Leu Xaa Cys Thr Thr Asn His Pro Ile Asn Pro Lys
1 5 10 15

<210> SEQ ID NO 99

<211> LENGTH: 17

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(12)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 99

Gly Xaa Leu Thr Tyr Gly Tyr Val Thr Ile Leu Xaa Gly Ser Asp Ile
1 5 10 15

Arg

<210> SEQ ID NO 100

<211> LENGTH: 20

<212> TYPE: PRT

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (10)..(10)
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<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da
<400> SEQUENCE: 100

Leu Gly Gln Ala Pro Ala Asn Trp Tyr Xaa Asp Thr Tyr Pro Leu Ser
1 5 10 15

Pro Pro Gln Arg
20

<210> SEQ ID NO 101

<211> LENGTH: 20

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (7)..(10

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 101

Leu Gly Gln Ala Pro Ala Xaa Trp Tyr Xaa Asp Thr Tyr Pro Leu Ser
1 5 10 15

Pro Pro Gln Arg
20

<210> SEQ ID NO 102

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 102

Ile Val Asp Val Xaa Leu Thr Ser Glu Gly Lys
1 5 10

<210> SEQ ID NO 103

<211> LENGTH: 18

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 103

Leu Glu Trp Leu Gly Xaa Cys Ser Gly Leu Asn Asp Glu Thr Tyr Gly
1 5 10 15

Tyr Lys

<210> SEQ ID NO 104

<211> LENGTH: 20

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 104

Tyr Leu Gln Pro Leu Leu Ala Val Gln Phe Thr Xaa Leu Thr Met Asp
1 5 10 15

Thr Glu Ile Arg
20

<210> SEQ ID NO 105



US 7,943,330 B2
77

-continued

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 105

Ser Tyr Ser Thr Thr Tyr Glu Glu Arg Xaa Ile Thr Gly Thr Arg
1 5 10 15

<210> SEQ ID NO 106

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 106

Asp Leu Gly Pro Thr Leu Ala Xaa Ser Thr His His Asn Val Arg
1 5 10 15

<210> SEQ ID NO 107

<211> LENGTH: 24

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 107

Thr Tyr Thr Tyr Ala Asp Thr Pro Asp Asp Phe Gln Leu His Xaa Phe
1 5 10 15

Ser Leu Pro Glu Glu Asp Thr Lys
20

<210> SEQ ID NO 108

<211> LENGTH: 9

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 108

Ala Xaa Leu Thr Val Val Leu Leu Arg
1 5

<210> SEQ ID NO 109

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 109
Leu Asn Pro Thr Val Thr Tyr Gly Xaa Asp Ser Phe Ser Ala Lys

1 5 10 15

<210> SEQ ID NO 110
<211> LENGTH: 15
<212> TYPE: PRT
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<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 110

Gly Val Phe Ile Thr Xaa Glu Thr Gly Gln Pro Leu Ile Gly Lys
1 5 10 15

<210> SEQ ID NO 111

<211> LENGTH: 22

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (19)..(19)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 111

Gln Ser Gln Phe Leu Asn Val Thr Ala Thr Glu Asp Tyr Val Asp Pro
1 5 10 15

Val Thr Xaa Gln Thr Lys
20

<210> SEQ ID NO 112

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 112

Asn Tyr Lys Asn Pro Xaa Leu Thr Ile Ser Phe Thr Ala Glu Arg
1 5 10 15

<210> SEQ ID NO 113

<211> LENGTH: 20

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(10

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 113

Val Asp Xaa Ile Thr Asp Gln Phe Cys Xaa Ala Ser Val Val Asp Pro
1 5 10 15

Ala Cys Val Arg
20

<210> SEQ ID NO 114

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 114
Asp Thr Gly Glu Leu Xaa Val Thr Ser Ile Leu Asp Arg

1 5 10

<210> SEQ ID NO 115
<211> LENGTH: 9
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<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 115

Tyr Val Gln Xaa Gly Thr Tyr Asn Lys
1 5

<210> SEQ ID NO 116

<211> LENGTH: 8

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 116

Trp Gln Met Xaa Phe Thr Val Arg
1 5

<210> SEQ ID NO 117

<211> LENGTH: 9

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 117

Tyr Glu Thr Thr Xaa Lys Thr Tyr Lys
1 5

<210> SEQ ID NO 118

<211> LENGTH: 25

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (13)..(22)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 118

Thr Val Thr Ile Ser Asp His Gly Thr Val Thr Tyr Xaa Gly Ser Ile
1 5 10 15

Cys Gly Asp Asp Gln Xaa Gly Pro Lys
20 25

<210> SEQ ID NO 119

<211> LENGTH: 25

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 119

Thr Val Thr Ile Ser Asp His Gly Thr Val Thr Tyr Xaa Gly Ser Ile
1 5 10 15

Cys Gly Asp Asp Gln Asn Gly Pro Lys
20 25

<210> SEQ ID NO 120
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<211> LENGTH: 17

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (14)..(14)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 120

Ile Ala Val Gln Phe Gly Pro Gly Phe Ser Trp Ile Ala Xaa Phe Thr
1 5 10 15

Lys

<210> SEQ ID NO 121

<211> LENGTH: 19

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 121

Val Ala Ser Val Ile Asn Ile Asn Pro Xaa Thr Thr His Ser Thr Gly
1 5 10 15

Ser Cys Arg

<210> SEQ ID NO 122

<211> LENGTH: 19

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(10

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 122

Val Ala Ser Val Ile Asn Ile Xaa Pro Xaa Thr Thr His Ser Thr Gly
1 5 10 15

Ser Cys Arg

<210> SEQ ID NO 123

<211> LENGTH: 10

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 123

Val Gln Pro Phe Xaa Val Thr Gln Gly Lys
1 5 10

<210> SEQ ID NO 124

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 124

Asn Met Thr Phe Asp Leu Pro Ser Asp Ala Thr Val Val Leu Xaa Arg
1 5 10 15
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<210> SEQ ID NO 125

<211> LENGTH: 19

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222>» LOCATION: (7)..(7)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 125

Ser Ser Cys Gly Lys Glu Xaa Thr Ser Asp Pro Ser Leu Val Ile Ala
1 5 10 15

Phe Gly Arg

<210> SEQ ID NO 126

<211> LENGTH: 8

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222>» LOCATION: (7)..(7)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 126

Leu Leu Asn Ile Asn Pro Xaa Lys
1 5

<210> SEQ ID NO 127

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(15

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 127

Xaa Met Thr Phe Asp Leu Pro Ser Asp Ala Thr Val Val Leu Xaa Arg
1 5 10 15

<210> SEQ ID NO 128

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 128

Gly Phe Cys Ala Xaa Ser Ser Leu Ala Phe Pro Thr Lys
1 5 10

<210> SEQ ID NO 129

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 129
Leu Tyr Ala Xaa His Thr Ser Leu Pro Ala Ser Ala Arg

1 5 10

<210> SEQ ID NO 130
<211> LENGTH: 20
<212> TYPE: PRT
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<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 130

Asn Lys Ala Asn Ile Gln Phe Gly Asp Xaa Gly Thr Thr Ile Ser Ala
1 5 10 15

Val Ser Asn Lys
20

<210> SEQ ID NO 131

<211> LENGTH: 18

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 131

Ala Asn Ile Gln Phe Gly Asp Xaa Gly Thr Thr Ile Ser Ala Val Ser
1 5 10 15

Asn Lys

<210> SEQ ID NO 132

<211> LENGTH: 18

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 132

Ala Xaa Ile Gln Phe Gly Asp Xaa Gly Thr Thr Ile Ser Ala Val Ser
1 5 10 15

Asn Lys

<210> SEQ ID NO 133

<211> LENGTH: 22

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(19

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 133

Asn Gly Thr Xaa Asp Gly Asp Tyr Val Phe Leu Thr Gly Glu Asp Ser
1 5 10 15

Tyr Leu Xaa Phe Thr Lys
20

<210> SEQ ID NO 1234

<211> LENGTH: 22

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(19

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 134

Xaa Gly Thr Asn Asp Gly Asp Tyr Val Phe Leu Thr Gly Glu Asp Ser
1 5 10 15
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Tyr Leu Xaa Phe Thr Lys
20

<210> SEQ ID NO 135

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 135

Glu Xaa Ser Thr Asp Tyr Leu Tyr Pro Glu Gln Leu Lys
1 5 10

<210> SEQ ID NO 136

<211> LENGTH: 10

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 136

Tyr Arg Asp Phe Gln His Leu Leu Xaa Arg
1 5 10

<210> SEQ ID NO 137

<211> LENGTH: 8

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222>» LOCATION: (7)..(7)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 137

Asp Phe Gln His Leu Leu Xaa Arg
1 5

<210> SEQ ID NO 138

<211> LENGTH: 21

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (18)..(18)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 138

Thr Cys Ile Met Glu Ala Ser Thr Asp Phe Leu Pro Gly Leu Asn Phe
1 5 10 15

Ser Xaa Cys Ser Arg
20

<210> SEQ ID NO 139

<211> LENGTH: 17

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (16)..(16)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 139

Gly Gln Thr Glu Ile Gln Val Asn Cys Pro Pro Ala Val Thr Glu Xaa
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1 5 10 15

Lys

<210> SEQ ID NO 140

<211> LENGTH: 17

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(1s6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 140

Gly Gln Thr Glu Ile Gln Val Xaa Cys Pro Pro Ala Val Thr Glu Xaa
1 5 10 15

Lys

<210> SEQ ID NO 141

<211> LENGTH: 20

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 141

Leu Asn Glu Ala Ser Phe Gln Pro Pro Pro Gly Val Xaa Ile Cys Asp
1 5 10 15

Val Asn Trp Lys
20

<210> SEQ ID NO 142

<211> LENGTH: 20

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(18

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 142

Leu Xaa Glu Ala Ser Phe Gln Pro Pro Pro Gly Val Xaa Ile Cys Asp
1 5 10 15

Val Xaa Trp Lys
20

<210> SEQ ID NO 143

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222>» LOCATION: (7)..(7)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 143

Ile Gly Thr Phe Cys Ser Xaa Gly Thr Val Ser Arg
1 5 10

<210> SEQ ID NO 144

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
«<222> LOCATION: (3)..(3)
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<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da
<400> SEQUENCE: 144

Glu Ser Xaa Ile Thr Val Leu Ile Lys
1 5

<210> SEQ ID NO 145

<211> LENGTH: 10

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 145

Xaa Val Ser Gly Phe Ser Ile Ala Asn Arg
1 5 10

<210> SEQ ID NO 146

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 146

Ala Ser Val Ser Phe Leu Asn Phe Xaa Leu Ser Asn Cys Glu Arg
1 5 10 15

<210> SEQ ID NO 147

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 147

Leu Gln Phe Gln Val Leu Val Gln His Pro Gln Xaa Glu Ser Asn Lys
1 5 10 15

<210> SEQ ID NO 148

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 148

Thr Cys Ser Ser Xaa Leu Thr Leu Thr Ser Gly Ser Lys
1 5 10

<210> SEQ ID NO 149

<211> LENGTH: 23

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (16)..(16)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 149

Asp Ala Thr Gly Asn Val Asn Asp Thr Ile Val Thr Glu Leu Thr Xaa
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1 5 10 15

Cys Thr Ser Ala Ala Cys Lys
20

<210> SEQ ID NO 150

<211> LENGTH: 23

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (7)..(1s6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 150

Asp Ala Thr Gly Asn Val Xaa Asp Thr Ile Val Thr Glu Leu Thr Xaa
1 5 10 15

Cys Thr Ser Ala Ala Cys Lys
20

<210> SEQ ID NO 151

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 151

Ile Asn Tyr Thr Asp Pro Phe Ser Xaa Gln Thr Val Lys
1 5 10

<210> SEQ ID NO 152

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 152

Ile Xaa Tyr Thr Asp Pro Phe Ser Xaa Gln Thr Val Lys
1 5 10

<210> SEQ ID NO 153

<211> LENGTH: 17

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 153

Ile Val Ser Pro Glu Pro Gly Gly Ala Val Gly Pro Xaa Leu Thr Cys
1 5 10 15

Arg

<210> SEQ ID NO 154

<211> LENGTH: 24

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (14)..(14)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da
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<400> SEQUENCE: 154

Ile Thr Asn Glu Asn Phe Val Asp Ala Tyr Glu Asn Ser Xaa Ser Thr
1 5 10 15

Glu Phe Val Ser Leu Ala Ser Lys
20

<210> SEQ ID NO 155

<211> LENGTH: 24

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 155

Ile Thr Asn Glu Asn Phe Val Asp Ala Tyr Glu Xaa Ser Asn Ser Thr
1 5 10 15

Glu Phe Val Ser Leu Ala Ser Lys
20

<210> SEQ ID NO 156

<211> LENGTH: 24

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (12)..(14)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 156

Ile Thr Asn Glu Asn Phe Val Asp Ala Tyr Glu Xaa Ser Xaa Ser Thr
1 5 10 15

Glu Phe Val Ser Leu Ala Ser Lys
20

<210> SEQ ID NO 157

<211> LENGTH: 18

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 157

Val Ile Xaa Gln Thr Thr Cys Glu Asn Leu Leu Pro Gln Gln Ile Thr
1 5 10 15

Pro Arg

<210> SEQ ID NO 158

<211> LENGTH: 18

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 158

Val Ile Xaa Gln Thr Thr Cys Glu Xaa Leu Leu Pro Gln Gln Ile Thr
1 5 10 15

Pro Arg

<210> SEQ ID NO 159
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<211> LENGTH: 10

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 159

Arg Gln Xaa Ile Thr Asn Gln Leu Glu Lys
1 5 10

<210> SEQ ID NO 160

<211> LENGTH: 18

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (11)..(12)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 160

Ser Asn Val Ile Phe Tyr Ile Val Thr Leu Xaa Xaa Thr Ala Asp His
1 5 10 15

Leu Arg

<210> SEQ ID NO 161

<211> LENGTH: 9

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 161

Gln Xaa Ile Thr Asn Gln Leu Glu Lys
1 5

<210> SEQ ID NO 162

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 162

Asp Pro Gln Gly Trp Val Ala Gly Xaa Leu Ser Ala Arg
1 5 10

<210> SEQ ID NO 163

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 163

Ala Val Leu Val Xaa Gly Thr Glu Cys Leu Leu Ala Arg
1 5 10

<210> SEQ ID NO 164
<211> LENGTH: 15
<212> TYPE: PRT

<213> ORGANISM: Human
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<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 164

Asn Trp Gln Leu Thr Glu Glu Asp Phe Gly Xaa Thr Ser Gly Arg
1 5 10 15

<210> SEQ ID NO 165

<211> LENGTH: 8

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 165

Leu Cys Leu Xaa Xaa Asp Thr Lys
1 5

<210> SEQ ID NO 166

<211> LENGTH: 10

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 166

Ser Tyr Xaa Val Thr Ser Val Leu Phe Arg
1 5 10

<210> SEQ ID NO 167

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 167

Ala Gly Phe Glu Ala Val Glu Xaa Gly Thr Val Cys Arg
1 5 10

<210> SEQ ID NO 168

<211> LENGTH: 20

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 168

Asp Leu Cys Gly Pro Asp Ala Gly Pro Ile Gly Xaa Ala Thr Gly Gln
1 5 10 15

Ala Asp Cys Lys
20

<210> SEQ ID NO 169

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
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<222>» LOCATION: (7)..(7)
<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 169

Asn Asn Val Ile Thr Leu Xaa Ile Thr Gly Lys
1 5 10

<210> SEQ ID NO 170

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(7)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 170

Xaa Asn Val Ile Thr Leu Xaa Ile Thr Gly Lys
1 5 10

<210> SEQ ID NO 171

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(7)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 171

Asn Xaa Val Ile Thr Leu Xaa Ile Thr Gly Lys
1 5 10

<210> SEQ ID NO 172

<211> LENGTH: 19

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 172

Val Glu Asp Glu Gly Xaa Tyr Thr Cys Leu Phe Val Thr Phe Pro Gln
1 5 10 15

Gly Ser Arg

<210> SEQ ID NO 173

<211> LENGTH: 10

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 173

Arg Gln Xaa Gln Ser Leu Val Tyr Gly Lys
1 5 10

<210> SEQ ID NO 174

<211> LENGTH: 19

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da



US 7,943,330 B2
105 106

-continued

<400> SEQUENCE: 174

Gln His Thr Val Thr Thr Thr Thr Lys Gly Glu Xaa Phe Thr Glu Thr
1 5 10 15

Asp Val Lys

<210> SEQ ID NO 175

<211> LENGTH: 10

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 175

Gly Glu Xaa Phe Thr Glu Thr Asp Val Lys
1 5 10

<210> SEQ ID NO 176

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 176

Glu Ala Gly Xaa His Thr Ser Gly Ala Gly Leu Val Gln Ile Asn Lys
1 5 10 15

<210> SEQ ID NO 177

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(15

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 177

Glu Ala Gly Xaa His Thr Ser Gly Ala Gly Leu Val Gln Ile Xaa Lys
1 5 10 15

<210> SEQ ID NO 178

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(10

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 178

Ile Asp Leu Xaa Ser Thr Ser His Val Xaa Ile Thr Thr Arg
1 5 10

<210> SEQ ID NO 179

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 179

Leu Leu Lys Xaa Xaa Glu Ser Leu Asp Glu Gly Leu Arg
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<210> SEQ ID NO 180

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 180

Gly Glu Thr Ala Ser Leu Leu Cys Xaa Ile Ser Val Arg
1 5 10

<210> SEQ ID NO 181

<211> LENGTH: 22

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 181

Ile Gly Pro Gly Glu Pro Leu Glu Leu Leu Cys Xaa Val Ser Gly Ala
1 5 10 15

Leu Pro Pro Ala Gly Arg
20

<210> SEQ ID NO 182

<211> LENGTH: 9

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 182

Thr Met Phe Xaa Ser Thr Asp Ile Lys
1 5

<210> SEQ ID NO 183

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 183

Leu Gly Xaa Leu Thr Val Thr Gln Ala Ile Leu Lys
1 5 10

<210> SEQ ID NO 184

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 184

Leu Asp Met Ser Gln Xaa Val Ser Leu Val Thr Ala Glu Leu Ser Lys
1 5 10 15
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<210> SEQ ID NO 185

<211> LENGTH: 18

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 185

Gln Gln Met Glu Asn Tyr Pro Lys Asn Xaa His Thr Ala Ser Ile Leu
1 5 10 15

Asp Arg

<210> SEQ ID NO 186

<211> LENGTH: 10

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 186

Asn Xaa His Thr Ala Ser Ile Leu Asp Arg
1 5 10

<210> SEQ ID NO 187

<211> LENGTH: 10

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 187

Xaa Asn His Thr Ala Ser Ile Leu Asp Arg
1 5 10

<210> SEQ ID NO 188

<211> LENGTH: 10

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 188

Xaa Xaa His Thr Ala Ser Ile Leu Asp Arg
1 5 10

<210> SEQ ID NO 189

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 189
Cys Cys Gly Ala Ala Xaa Tyr Thr Asp Trp Glu Lys

1 5 10

<210> SEQ ID NO 190
<211> LENGTH: 22
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<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(20)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 190

Asn Arg Val Pro Asp Ser Cys Cys Ile Xaa Val Thr Val Gly Cys Gly
1 5 10 15

Ile Xaa Phe Asn Glu Lys
20

<210> SEQ ID NO 191

<211> LENGTH: 22

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(10

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 191

Xaa Arg Val Pro Asp Ser Cys Cys Ile Xaa Val Thr Val Gly Cys Gly
1 5 10 15

Ile Asn Phe Asn Glu Lys
20

<210> SEQ ID NO 192

<211> LENGTH: 20

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(1s6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 192

Val Pro Asp Ser Cys Cys Ile Xaa Val Thr Val Gly Cys Gly Ile Xaa
1 5 10 15

Phe Asn Glu Lys
20

<210> SEQ ID NO 193

<211> LENGTH: 17

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 193

Gly Gly Gly Asp Pro Trp Thr Xaa Gly Ser Gly Leu Ala Leu Cys Gln
1 5 10 15

Arg

<210> SEQ ID NO 194

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 194
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Thr Ser Pro Ala Xaa Cys Thr Trp Leu Ile Leu Gly Ser Lys
1 5 10

<210> SEQ ID NO 195

<211> LENGTH: 9

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 195

Gly Phe Xaa Ala Thr Tyr His Val Arg
1 5

<210> SEQ ID NO 196

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 196

Ser Val Asn Pro Xaa Asp Thr Cys Leu Ala Ser Cys Val Lys
1 5 10

<210> SEQ ID NO 197

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 197

Ser Val Xaa Pro Xaa Asp Thr Cys Leu Ala Ser Cys Val Lys
1 5 10

<210> SEQ ID NO 198

<211> LENGTH: 22

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 198

Gly Ser Glu Gly Gly Xaa Gly Ser Asn Pro Val Ala Gly Leu Glu Thr
1 5 10 15

Asp Asp His Gly Gly Lys
20

<210> SEQ ID NO 199

<211> LENGTH: 22

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 199

Gly Ser Glu Gly Gly Xaa Gly Ser Xaa Pro Val Ala Gly Leu Glu Thr
1 5 10 15
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Asp Asp His Gly Gly Lys
20

<210> SEQ ID NO 200

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 200

Asp Ala Ser Ser Phe Leu Ala Glu Trp Gln Xaa Ile Thr Lys
1 5 10

<210> SEQ ID NO 201

<211> LENGTH: 20

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 201

Asp Ile Glu Asn Leu Lys Asp Ala Ser Ser Phe Leu Ala Glu Trp Gln
1 5 10 15

Xaa Ile Thr Lys
20

<210> SEQ ID NO 202

<211> LENGTH: 22

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222>» LOCATION: (7)..(7)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 202

Leu Leu Ile Ala Gly Thr Xaa Ser Ser Asp Leu Gln Gln Ile Leu Ser
1 5 10 15

Leu Leu Glu Ser Asn Lys
20

<210> SEQ ID NO 203

<211> LENGTH: 22

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (7)..(21)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 203

Leu Leu Ile Ala Gly Thr Xaa Ser Ser Asp Leu Gln Gln Ile Leu Ser
1 5 10 15

Leu Leu Glu Ser Xaa Lys
20

<210> SEQ ID NO 204

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
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<222> LOCATION: (8)..(8)
<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 204

Ser Leu Val Thr Gln Tyr Leu Xaa Ala Thr Gly Asn Arg
1 5 10

<210> SEQ ID NO 205

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(12)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 205

Ser Leu Val Thr Gln Tyr Leu Xaa Ala Thr Gly Xaa Arg
1 5 10

<210> SEQ ID NO 206

<211> LENGTH: 17

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 206

Ala Lys Phe Val Gly Thr Pro Glu Val Xaa Gln Thr Thr Leu Tyr Gln
1 5 10 15

Arg

<210> SEQ ID NO 207

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 207

Phe Val Gly Thr Pro Glu Val Xaa Gln Thr Thr Leu Tyr Gln Arg
1 5 10 15

<210> SEQ ID NO 208

<211> LENGTH: 22

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 208

Gln Val Ala Leu Gln Thr Phe Gly Xaa Gln Thr Thr Ile Ile Pro Ala
1 5 10 15

Gly Gly Ala Gly Tyr Lys
20

<210> SEQ ID NO 209

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
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<222> LOCATION: (5)..(5)
<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 209

Ile Ile Phe Ala Xaa Val Ser Val Arg
1 5

<210> SEQ ID NO 210

<211> LENGTH: 10

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 210

Xaa Ile Thr Asp Leu Val Glu Gly Ala Lys
1 5 10

<210> SEQ ID NO 211

<211> LENGTH: 18

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222>» LOCATION: (7)..(7)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 211

Gly Val Leu Met Val Gly Xaa Glu Thr Thr Tyr Glu Asp Gly His Gly
1 5 10 15

Ser Arg

<210> SEQ ID NO 212

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 212

Lys Xaa Ile Thr Asp Leu Val Glu Gly Ala Lys
1 5 10

<210> SEQ ID NO 213

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 213

Thr Cys Asn Pro Glu Thr Phe Pro Ser Ser Xaa Glu Ser Arg
1 5 10

<210> SEQ ID NO 214

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da
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<400> SEQUENCE: 214

His Val Tyr Asn Xaa Leu Thr Glu Glu Gln Lys
1 5 10

<210> SEQ ID NO 215

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 215

His Val Tyr Xaa Xaa Leu Thr Glu Glu Gln Lys
1 5 10

<210> SEQ ID NO 216

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 216

Thr Ala Val Xaa Cys Ser Ser Asp Phe Asp Ala Cys Leu Ile Thr Lys
1 5 10 15

<210> SEQ ID NO 217

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 217

Glu Ile Phe Val Ala Xaa Gly Thr Gln Gly Lys
1 5 10

<210> SEQ ID NO 218

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 218

Leu Phe Xaa Val Thr Pro Gln Asp Glu Gln Lys
1 5 10

<210> SEQ ID NO 219

<211> LENGTH: 21

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 219

Phe Val Glu Gln Asn Glu Thr Ala Ile Xaa Ile Thr Thr Tyr Pro Asp
1 5 10 15
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Gln Glu Asn Asn Lys
20

<210> SEQ ID NO 220

<211> LENGTH: 10

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 220

Gly Ser Xaa Tyr Ser Glu Ile Leu Asp Lys
1 5 10

<210> SEQ ID NO 221

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 221

Leu Ala Phe Ala Thr Met Phe Xaa Ser Ser Glu Gln Ser Gln Lys
1 5 10 15

<210> SEQ ID NO 222

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 222

Glu Leu Leu Leu Xaa Thr Ser Glu Val Thr Val Arg
1 5 10

<210> SEQ ID NO 223

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 223

Leu Leu Xaa Cys Thr Ala Pro Gly Pro Asp Ala Ala Ala Arg
1 5 10

<210> SEQ ID NO 224

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 224
Leu Asn Leu Ser Glu Xaa Tyr Thr Leu Ser Ile Ser Asn Ala Arg

1 5 10 15

<210> SEQ ID NO 225
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<211> LENGTH: 19

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (14)..(14)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 225

Leu Gly Asp Cys Ile Ser Glu Asp Ser Tyr Pro Asp Gly Xaa Ile Thr
1 5 10 15

Trp Tyr Arg

<210> SEQ ID NO 226

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 226

Asn Ala Ile Lys Glu Gly Asp Xaa Ile Thr Leu Lys
1 5 10

<210> SEQ ID NO 227

<211> LENGTH: 8

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 227

Glu Gly Asp Xaa Ile Thr Leu Lys
1 5

<210> SEQ ID NO 228

<211> LENGTH: 8

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 228

Xaa Ala Thr Val Val Trp Met Lys
1 5

<210> SEQ ID NO 229

<211> LENGTH: 21

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 229

Ile Ile Ile Ser Pro Glu Glu Xaa Val Thr Leu Thr Cys Thr Ala Glu
1 5 10 15

Asn Gln Leu Glu Arg
20

<210> SEQ ID NO 230
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<211> LENGTH: 21

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(17

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 230

Ile Ile Ile Ser Pro Glu Glu Xaa Val Thr Leu Thr Cys Thr Ala Glu
1 5 10 15

Xaa Gln Leu Glu Arg
20

<210> SEQ ID NO 231

<211> LENGTH: 26

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 231

Thr Val Asn Ser Leu Xaa Val Ser Ala Ile Ser Ile Pro Glu His Asp
1 5 10 15

Glu Ala Asp Glu Ile Ser Asp Glu Asn Arg
20 25

<210> SEQ ID NO 232

<211> LENGTH: 26

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(25

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 232

Thr Val Asn Ser Leu Xaa Val Ser Ala Ile Ser Ile Pro Glu His Asp
1 5 10 15

Glu Ala Asp Glu Ile Ser Asp Glu Xaa Arg
20 25

<210> SEQ ID NO 233

<211> LENGTH: 28

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(25

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 233

Thr Val Ser Asn Leu Xaa Val Ser Ala Ile Ser Ile Pro Glu His Asp
1 5 10 15

Glu Ala Asp Glu Ile Ser Asp Glu Xaa Arg Glu Lys
20 25

<210> SEQ ID NO 234

<211> LENGTH: 10

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da
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<400> SEQUENCE: 234

Leu Phe Gln Xaa Cys Ser Glu Leu Phe Lys
1 5 10

<210> SEQ ID NO 235

<211> LENGTH: 17

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 235

Phe Asp Gly Glu Pro Cys Asp Leu Ser Leu Xaa Ile Thr Trp Tyr Leu
1 5 10 15

Lys

<210> SEQ ID NO 236

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 236

Glu Xaa Gly Thr Asn Leu Thr Phe Ile Gly Asp Lys
1 5 10

<210> SEQ ID NO 237

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 237

Gln Glu Ala Lys Glu Asn Gly Thr Xaa Leu Thr Phe Ile Gly Asp Lys
1 5 10 15

<210> SEQ ID NO 238

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 238

Glu Asn Gly Thr Xaa Leu Thr Phe Ile Gly Asp Lys
1 5 10

<210> SEQ ID NO 239

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 239

Gln Glu Ala Lys Glu Xaa Gly Thr Xaa Leu Thr Phe Ile Gly Asp Lys
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1 5 10 15

<210> SEQ ID NO 240

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 240

Glu Xaa Gly Thr Xaa Leu Thr Phe Ile Gly Asp Lys
1 5 10

<210> SEQ ID NO 241

<211> LENGTH: 18

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 241

Ile Leu Leu Thr Cys Ser Leu Xaa Asp Ser Ala Thr Glu Val Thr Gly
1 5 10 15

His Arg

<210> SEQ ID NO 242

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 242

Ile Thr Asp Ser Glu Asp Lys Ala Leu Met Xaa Gly Ser Glu Ser Arg
1 5 10 15

<210> SEQ ID NO 243

<211> LENGTH: 9

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 243

Ala Leu Met Xaa Gly Ser Glu Ser Arg
1 5

<210> SEQ ID NO 244

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 244

Asp Ile Tyr Thr Phe Asp Gly Ala Leu Xaa Lys
1 5 10
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<210> SEQ ID NO 245

<211> LENGTH: 19

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 245

Ser Asp Ala Val Ser His Ile Gly Xaa Tyr Thr Cys Glu Val Thr Glu
1 5 10 15

Leu Thr Arg

<210> SEQ ID NO 246

<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 246

Thr Ala Leu Phe Pro Asp Leu Leu Ala Gln Gly Xaa Ala Ser Leu Arg
1 5 10 15

<210> SEQ ID NO 247

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 247

Val Val Leu Gly Ala Xaa Gly Thr Tyr Ser Cys Leu Val Arg
1 5 10

<210> SEQ ID NO 248

<211> LENGTH: 21

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 248

Val Leu Gly Gln Ser Gln Glu Pro Asn Val Asn Pro Ala Ser Ala Gly
1 5 10 15

Xaa Gln Thr Gln Lys
20

<210> SEQ ID NO 249

<211> LENGTH: 29

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (7)..(14)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 249

Asp Gly Tyr Met Val Val Xaa Val Ser Ser Leu Ser Leu Xaa Glu Pro
1 5 10 15

Glu Asp Lys Asp Val Thr Ile Gly Phe Ser Leu Asp Arg
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<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

20

SEQ ID NO 250

LENGTH: 17

TYPE: PRT

ORGANISM: Human
FEATURE:

NAME/KEY: MISC _FEATURE
LOCATION: (8)..(8)

OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

SEQUENCE: 250

25

Arg Gly Pro Glu Cys Ser Gln Xaa Tyr Thr Thr Pro Ser Gly Val Ile

1

Lys

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

5

SEQ ID NO 251

LENGTH: 16

TYPE: PRT

ORGANISM: Human
FEATURE:

NAME/KEY: MISC _FEATURE
LOCATION: (7)..(7)

OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

SEQUENCE: 251

10

15

Gly Pro Glu Cys Ser Gln Xaa Tyr Thr Thr Pro Ser Gly Val Ile Lys

1

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

5

SEQ ID NO 252

LENGTH: 19

TYPE: PRT

ORGANISM: Human
FEATURE:

NAME/KEY: MISC _FEATURE
LOCATION: (6)..(6)

OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

SEQUENCE: 252

10

15

Glu Gly Phe Ser Ala Xaa Tyr Ser Val Leu Gln Ser Ser Val Ser Glu

1

5

Asp Phe Lys

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

Ile Gly Tyr Ser Xaa Xaa Gly Ser Asp Trp Lys

1

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

Val Leu Glu Ala Val Xaa Gly Thr Asp Ala Arg

1

SEQ ID NO 253

LENGTH: 11

TYPE: PRT

ORGANISM: Human
FEATURE:

NAME/KEY: MISC _FEATURE
LOCATION: (5)..(6)

OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

SEQUENCE: 253

5

SEQ ID NO 254

LENGTH: 11

TYPE: PRT

ORGANISM: Human
FEATURE:

NAME/KEY: MISC _FEATURE
LOCATION: (6)..(6)

OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

SEQUENCE: 254

5

10

10

10

15
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<210> SEQ ID NO 255

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 255

Ala Leu Lys Gln Tyr Xaa Ser Thr Gly Asp Tyr Arg
1 5 10

<210> SEQ ID NO 256

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 256

Gly Xaa Leu Thr Phe Thr Ala Gln Tyr Leu Ser Tyr Arg
1 5 10

<210> SEQ ID NO 257

<211> LENGTH: 15

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 257

Xaa Gln Ser Ile Gly Leu Ile Gln Pro Phe Ala Thr Asn Gly Lys
1 5 10 15

<210> SEQ ID NO 258

<211> LENGTH: 17

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 258

Glu Glu Thr Leu Leu Tyr Asp Ser Xaa Thr Ser Ser Met Ala Asp Arg
1 5 10 15

Lys

<210> SEQ ID NO 259

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 259
Ser Gly Val Ile Xaa Leu Thr Glu Glu Val Leu Trp Val Lys

1 5 10

<210> SEQ ID NO 260
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<211> LENGTH: 16

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 260

Glu Glu Thr Leu Leu Tyr Asp Ser Xaa Thr Ser Ser Met Ala Asp Arg
1 5 10 15

<210> SEQ ID NO 261

<211> LENGTH: 12

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 261

Asp Xaa Ser Ser Gly Thr Phe Ile Val Leu Ile Arg
1 5 10

<210> SEQ ID NO 262

<211> LENGTH: 10

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 262

Thr Phe Ala Xaa Gly Ser Leu Ala Phe Arg
1 5 10

<210> SEQ ID NO 263

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 263

Ala Gly His Phe Gln Xaa Thr Ser Ser Pro Ser Ala Arg
1 5 10

<210> SEQ ID NO 264

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 264

Thr Gly Ile Tyr Gln Val Leu Xaa Gly Ser Arg
1 5 10

<210> SEQ ID NO 265

<211> LENGTH: 18

<212> TYPE: PRT

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
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<222>» LOCATION: (7)..(7)
<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 265

Tyr Phe Asn Ile Asp Pro Xaa Ala Thr Gln Ala Ser Gly Asn Cys Gly
1 5 10 15

Thr Arg

<210> SEQ ID NO 266

<211> LENGTH: 11

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 266

Phe Ser Ala Asp Leu Gly Tyr Xaa Gly Thr Arg
1 5 10

<210> SEQ ID NO 267

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 267

Ser Pro Ile Val Thr His Cys Xaa Val Ser Thr Val Asn Lys
1 5 10

<210> SEQ ID NO 268

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 268

Tyr Gly Glu Xaa Asn Ser Leu Ser Val Glu Gly Phe Arg Lys
1 5 10

<210> SEQ ID NO 269

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(5)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 269

Tyr Gly Glu Xaa Xaa Ser Leu Ser Val Glu Gly Phe Arg
1 5 10

<210> SEQ ID NO 270

<211> LENGTH: 20

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da
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<400> SEQUENCE: 270

Gly Pro Xaa Leu Thr Ser Pro Ala Ser Ile Thr Phe Thr Thr Gly Leu
1 5 10 15

Glu Ala Pro Arg
20

<210> SEQ ID NO 271

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 271

Ala Phe Xaa Ser Thr Leu Pro Thr Met Ala Gln Met Glu Lys
1 5 10

<210> SEQ ID NO 272

<211> LENGTH: 25

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 272

Tyr Tyr Xaa Gln Ser Glu Ala Gly Ser His Thr Leu Gln Met Met Phe
1 5 10 15

Gly Cys Asp Val Gly Ser Asp Gly Arg
20 25

<210> SEQ ID NO 273

<211> LENGTH: 26

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 273

Gly Tyr Tyr Xaa Gln Ser Glu Asp Gly Ser His Thr Ile Gln Ile Met
1 5 10 15

Tyr Gly Cys Asp Val Gly Pro Asp Gly Arg
20 25

<210> SEQ ID NO 274

<211> LENGTH: 14

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 274

Xaa Leu Thr Glu Val Pro Thr Asp Leu Pro Ala Tyr Val Arg
1 5 10

<210> SEQ ID NO 275
<211> LENGTH: 17
<212> TYPE: PRT

<213> ORGANISM: Human
<220> FEATURE:
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<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (4)..(4)
<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 275

Val Leu His Xaa Gly Thr Leu Ala Glu Leu Gln Gly Leu Pro His Ile
1 5 10 15

Arg

<210> SEQ ID NO 276

<211> LENGTH: 18

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 276

His Arg Pro Thr Ala Gly Ala Phe Xaa His Ser Asp Leu Asp Ala Glu
1 5 10 15

Leu Arg

<210> SEQ ID NO 277

<211> LENGTH: 19

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 277

His Arg Pro Thr Ala Gly Ala Phe Xaa His Ser Asp Leu Asp Ala Glu
1 5 10 15

Leu Arg Arg

<210> SEQ ID NO 278

<211> LENGTH: 13

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222>» LOCATION: (7)..(7)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 278

Val Ile Glu Glu Phe Tyr Xaa Gln Thr Trp Val His Arg
1 5 10

<210> SEQ ID NO 279

<211> LENGTH: 21

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (7)..(11

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 279

Leu Gly Asp Val Glu Val Xaa Ala Gly Gln Xaa Ala Thr Phe Gln Cys
1 5 10 15

Ile Ala Thr Gly Arg
20

<210> SEQ ID NO 280
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<211> LENGTH: 14
<212> TYPE: PRT
<213 > ORGANISM: Human
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (11)..(11)
<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da
<400> SEQUENCE: 280

Ile Ala Val Asp Trp Glu Ser Leu Gly Tyr Xaa Ile Thr Arg

1 5 10

<210> SEQ ID NO 281

<211> LENGTH: 18

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da

<400> SEQUENCE: 281

Gly Xaa Ser Thr His Gly Cys Ser Ser Glu Glu Thr Phe Leu Ile Asp

15

1 5 10
Cys Arg

<210> SEQ ID NO 282

<211> LENGTH: 21

<212> TYPE: PRT

<213 > ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (18)..(18)

<223> OTHER INFORMATION: Where Xaa indicates a diffmod on Asn of +1 Da
<400> SEQUENCE: 282

Phe Thr Phe Thr Ser His Thr Pro Gly Glu His Gln Ile Cys Leu His

1 5 10

Ser Xaa Ser Thr Lys
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What is claimed is:

1. A method of harvesting peptide fragments comprising:

presenting an alkynyl-derivatized sugar to a cell;

wherein the alkynyl-derivatized sugar has an alkynyl func-
tional group; and

wherein the cell is capable of producing a glycoprotein;

incorporating the alkynyl-derivatized sugar into the cell;

wherein the alkynyl-derivatized sugar is subsequently used
by the cell to produce a tagged glycoprotein; and

wherein the tagged glycoprotein includes a glycan portion,
a peptide portion; and the alkynyl functional group;

reacting the tagged glycoprotein with a probe to produce a
labeled glycoprotein,

wherein the labeled glycoprotein includes the glycan por-
tion, the peptide portion, the alkynyl functional group
and the probe;

capturing the labeled glycoprotein onto a solid support,
wherein the solid support is labeled with a binding moi-
ety capable of binding to the probe of the labeled glyco-
protein; and

washing the solid support with an enzyme digestion to
remove peptide fragments from the peptide portion of
the labeled glycoprotein, resulting in the peptide frag-
ments being harvested.

2. The method of claim 1 wherein the alkynyl-derivatized

sugar is selected from the group consisting of an alkynyl-
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derivatized fucose analog, an alkynyl-derivatized sialic acid
analog and an alkynyl-derivatized sialic acid precursor.

3. The method of claim 2 wherein the glycoprotein pro-
duced by the cell is a fucosylated glycoprotein and the alky-
nyl-derivatized fucose analog is 1,2,3,4-tetraacetyl alkynyl
fucose.

4. The method of claim 2 wherein the glycoprotein pro-
duced by the cell is a sialylated glycoprotein and the alkynyl-
derivatized sialic acid precursor is N-acetylmannosamine.

5. The method of claim 2 wherein the glycoprotein pro-
duced by the cell is a sialylated glycoprotein and the alkynyl-
derivatized sialic acid precursor is 1,3,4,6-tetra-O-acetyl-N-
4-pentynoylmannosamine.

6. The method of claim 1 wherein the labeled glycoprotein
is produced using a Cu(l)-catalyzed [3+2] azide-alkyne
cycloaddition technique.

7. The method of claim 1 wherein the probe contains a
biotin group.

8. The method of claim 1 wherein the alkynyl-derivatized
sugar is a peracetylated alkynyl-derivatized sugar.

9. The method of claim 1 wherein the alkynyl functional
group is a terminal alkynyl functional group.

10. The method of claim 1 wherein the glycoprotein pro-
duced by the cell is a glycosylated glycoprotein.

11. The method of claim 10 wherein the glycosylated gly-
coprotein is a N-glycosylated glycoprotein.
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12. The method of claim 10 wherein the glycosylated gly-
coprotein is an o-glycosylated glycoprotein or proteoglycan.

13. The method of claim 1 wherein the cell is a healthy cell.

14. The method of claim 1 wherein the cell is an abnormal
cell.

15. The method of claim 1 wherein the solid support
includes at least one bead covalently displaying the binding
moiety.

16. The method of claim 15 wherein the binding moiety is
a streptavidin or avidin protein.

17. The method of claim 1 wherein the enzyme digestion is
atrypsindigestion which is capable of cleaving peptide bonds
that exist between arginine or lysine residues with other
amino acids (except proline) within the peptide portion of the
labeled glycoprotein.

18. The method of claim 11 wherein the enzyme digestion
is a peptide-N-glycosidase F (PNGase F) digestion which
hydrolyzes an amide bond that exists between the glycan
portion of the labeled glycoprotein and an Asn residue of the
peptide portion of the labeled glycoprotein.

19. The method of claim 1 wherein the washing step is
performed more than once using different enzyme digestions.

20. The method of claim 1 wherein the glycoprotein pro-
duced by the cell is at a surface of the cell.

21. The method of claim 1 wherein the glycoprotein pro-
duced by the cell is intracellular.

22. A method of determining whether sites of glycosylation
found on a glycoprotein from an abnormal cell are present in
a proteome of a healthy cell comprising:

presenting an alkynyl-derivatized sugar to the abnormal

cell;

wherein the alkynyl-derivatized sugar has an alkynyl func-

tional group; and

wherein the abnormal cell is capable of producing a gly-

coprotein;

incorporating the alkynyl-derivatized sugar into the abnor-

mal cell;

wherein the alkynyl-derivatized sugar is subsequently used

by the abnormal cell to produce a tagged glycoprotein;
and

wherein the tagged glycoprotein includes a glycan portion,

a peptide portion, and the alkynyl functional group;

reacting the tagged glycoprotein with a probe to produce
a Labeled glycoprotein;

wherein the labeled glycoprotein includes the glycan por-

tion, the peptide portion, the alkynyl functional group

and the probe;

capturing the labeled glycoprotein onto a solid support,
wherein the solid support is labeled with a binding
moiety capable of binding to the probe of the labeled
glycoprotein;

washing the solid support with an enzyme digestion to
remove peptide fragments of the glycoprotein from
the abnormal cell;

harvesting the peptide fragments of the glycoprotein
from the abnormal cell;

analyzing the peptide fragments of the glycoprotein
from the abnormal cell using mass spectrometry-
based proteomics, resulting in the sites of glycosyla-
tion on the glycoprotein from the abnormal cell being
determined; presenting an alkynyl-derivatized sugar
to the healthy cell;

wherein the alkynyl-derivatized sugar has an alkynyl
functional group; and wherein the healthy cell is
capable of producing a proteome;

incorporating the alkynyl-derivatized sugar into the
healthy cell;
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wherein the alkynyl-derivatized sugar is subsequently used

by the healthy cell to produce a tagged proteome; and

wherein the tagged proteome includes at least one of a

glycan portion, a peptide portion, and the alkynyl func-

tional group;

reacting the tagged proteome with a probe to produce a
labeled proteome;

wherein the labeled proteome includes at least one of the

glycan portion, the peptide portion, the alkynyl func-

tional group and the probe;

capturing the labeled proteome onto a solid support,
wherein the solid support is labeled with a binding
moiety capable of binding to the probe of the labeled
proteome;

washing the solid support with an enzyme digestion to
remove peptide fragments from the peptide portion of
the labeled proteome from the healthy cell;

harvesting the peptide fragments of the proteome from the
healthy cell;
analyzing the peptide fragments of the proteome from the
healthy cell using mass spectrometry-based proteomics,
resulting in the peptide fragments being identified; and

determining whether sites of glycosylation found on the
glycoprotein from the abnormal cell are present in the
proteome of the healthy cell.

23. The method of claim 22 wherein the proteome pro-
duced from the healthy cell includes at least one glycoprotein,
the glycoprotein including a glycan portion and a peptide
portion.

24. The method of claim 22 wherein the proteome pro-
duced from the healthy cell includes at least one fucosylated
glycoprotein and the alkynyl-derivatized sugar is an alkynyl-
derivatized fucose analog.

25. The method of claim 22 wherein the proteome pro-
duced from the healthy cell includes at least one sialylated
glycoprotein and the alkynyl-derivatized sugar is an alkynyl-
derivatized sialic acid analog/precursor.

26. The method of claim 22 wherein the glycoprotein pro-
duced from the abnormal cell includes at least one fucosy-
lated glycoprotein and the alkynyl-derivatized sugar is an
alkynyl-derivatized fucose analog.

27. The method of claim 22 wherein the glycoprotein pro-
duced from the abnormal cell includes at least one sialylated
glycoprotein and the alkynyl-derivatized sugar is an alkynyl-
derivatized sialic acid analog/precursor.

28. The method of claim 23 wherein the glycoprotein pro-
duced from the abnormal cell and the at least one glycoprotein
produced from the healthy cell are N-glycosylated glycopro-
teins.

29. The method of claim 28 wherein the enzyme digestion
used on the healthy cell is a peptide-N-glycosidase F (PN-
Gase F) digestion which hydrolyzes an amide bond that exists
between the glycan portion of the at least one glycoprotein
and an Asn residue of the peptide portion, and the enzyme
digestion used on the abnormal cell is also a peptide-N-
glycosidase F (PNGase F) digestion which hydrolyzes an
amide bond that exists between the glycan portion of the
glycoprotein and an Asn residue of the peptide portion.

30. The method of claim 29 wherein the mass spectrom-
etry-based proteomics determines if and where a shift from
the Asn residue to an Asp residue at formerly N-glycosylated
sites occurs.

31. The method of claim 29 wherein the sites of glycosy-
lation on the glycoprotein from the abnormal cell is deter
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mined by using a differential modification of +1 Da on the 33. The method of claim 32 wherein the information about
Asn residue and searching a mass spectrometry database. the abnormal cell allows for glycan-related targets for biom-

arker development.
34. The method of claim 22 wherein the abnormal cell is a
5 cancerous version of the healthy cell.

32. The method of claim 22 wherein determining whether
sites of glycosylation found on the glycoprotein from the
abnormal cell are present in the proteome of the healthy cell
provides information about the abnormal cell. L



