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SUMMARY

AMPA-type glutamate receptors (AMPARs) are
responsible for a variety of processes in the mamma-
lian brain including fast excitatory neurotransmission,
postsynaptic plasticity, or synapse development.
Here, with comprehensive and quantitative proteomic
analyses, we demonstrate that native AMPARs are
macromolecular complexes with a large molecular
diversity. This diversity results from coassembly of
the known AMPAR subunits, pore-forming GIuA and
three types of auxiliary proteins, with 21 additional
constituents, mostly secreted proteins or transmem-
brane proteins of different classes. Their integration
at distinct abundance and stability establishes the
heteromultimeric architecture of native AMPAR
complexes: a defined core with a variable periphery
resulting in an apparent molecular mass between
0.6 and 1 MDa. The additional constituents change
the gating properties of AMPARs and provide links
to the protein dynamics fundamental for the complex
role of AMPARs in formation and operation of gluta-
matergic synapses.

INTRODUCTION

Fast excitatory neurotransmission in the mammalian brain
largely relies on AMPA receptors (AMPARSs) that control funda-
mental aspects of development and signal transduction in gluta-
matergic synapses. During the early phase of synaptogenesis,
AMPARSs are recruited to dendritic sites of contact with axons
where they promote both formation and maturation of synapses
(McAllister, 2007; McKinney, 2010). In established synapses,
AMPARs mediate the fast excitatory postsynaptic current
(EPSC) that initiates propagation of the electrical signal and
controls Ca?* entry into the postsynaptic spine (Cull-Candy
et al., 2006; Garaschuk et al., 1996; Jonas and Spruston, 1994;
Raman and Trussell, 1992; Sah et al., 1990; Silver et al., 1992).

The time course and the amplitude of the AMPAR-mediated
EPSCs are quite variable among neurons and strongly depend
upon the gating properties of the receptor channels (Conti and
Weinberg, 1999; Jonas, 2000). The number of AMPARs in the
postsynaptic membrane is determined by trafficking and endo/
exocytic processes (Bredt and Nicoll, 2003; Carroll et al., 2001;
Choquet, 2010; Choquet and Triller, 2003; Shepherd and Huga-
nir, 2007). All of these processes appear to be regulated via post-
translational modifications and protein interactions and together
are thought to endow excitatory synaptic transmission with
the activity-dependent plasticity underlying learning, memory,
and/or maintenance of synapses (Derkach et al., 2007; Malenka
and Nicoll, 1999; Malinow and Malenka, 2002; Newpher and
Ehlers, 2008).

On the molecular level, the complexity in the cell biology of
AMPARSs is met by a number of distinct protein constituents:
native AMPARs are assembled from the pore-forming GluA1-4
proteins (Collingridge et al., 2009; Hollmann and Heinemann,
1994; Seeburg, 1993) and at least three types of auxiliary
subunits, the transmembrane AMPAR regulatory proteins
(TARPs v-2, v-3, y-4, y-5, v-7, v-8; Cho et al., 2007; Milstein
et al., 2007; Soto et al., 2009; Tomita et al., 2003), the cornichon
homologs (CNIH-2, CNIH-3; Schwenk et al., 2009), and the
CKAMP44 protein (von Engelhardt et al., 2010). Alone or in
combination, these auxiliary subunits control the gating and
pharmacology of the AMPARs and profoundly impact their
biogenesis and protein processing (Bats et al., 2007; Chen
et al., 2000; Gill et al., 2011; Harmel et al., 2012; Kato et al.,
2010; Schober et al., 2011; Schwenk et al., 2009; Soto et al.,
2007; Tomita et al., 2005; Vandenberghe et al., 2005; von Engel-
hardt et al., 2010).

It is not clear, however, whether these auxiliary proteins
represent the whole set of building blocks for native AMPARs
or whether they contain additional yet unknown protein constit-
uents. Likewise, quantitative data on the subunit composition
of native AMPAR complexes are not yet available. This informa-
tion may be obtained from comprehensive and quantitative
proteomic analyses as have recently been presented for the
Cav2 family of voltage-gated calcium channels (Mdiller et al.,
2010).
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Here we used two orthogonal biochemical strategies, multiepi-
tope and target knockout-controlled affinity purifications (Bildl
et al., 2012; Miller et al., 2010) and newly developed high-
resolution quantitative analyses of protein complexes separated
on native gels (BN-MS), for investigation of the subunit composi-
tion of AMPARSs from total brain. These analyses unravel native
AMPARs as macromolecular complexes of unanticipated
complexity and identify 21 novel protein constituents, mostly
transmembrane or secreted proteins of low molecular mass and
with distinct functions. Subsequent studies using antibody shift
assays, binding studies, and electrophysiological recordings
reveal the architecture of native AMPARs and demonstrate that
properties and function of the receptor complexes may be quite
distinct strongly depending on the particular subunit composition.

RESULTS

Multiepitope Proteomic Analysis of AMPAR Complexes
in the Brain

For comprehensive proteomic analysis of native AMPARs, we
performed multiepitope affinity purifications (ME-APs) (Mller
et al., 2010; Schwenk et al., 2010) with ten different antibodies
(ABs) specific for the GluA1-4 proteins on membrane fractions
prepared from total brains of adult rats, wild-type (WT) mice,
and AB-target knockout mice (see Experimental Procedures).
For ME-APs the membrane fractions were treated with detergent
buffers of either mild (CL-47) or intermediate (CL-91) stringency
(Mdller et al., 2010; Schwenk et al., 2010) solubilizing ~40% and
100% of the total pool of AMPARSs, respectively (Figures S1A
and S1B). These buffers were selected as the two extremes in
a test series probing the solubilization efficiency of various
CL-buffers as well as of RIPA and Triton X-100, the buffers most
widely used with AMPARs (Kim et al., 2010; Shi et al., 2009,
2010; Vandenberghe et al., 2005; solubilization efficiency of
~60%, Figure S1B). Both CL-47 and CL-91 preserved high-
molecular-weight AMPAR complexes (Schwenk et al., 2009) as
demonstrated by blue native polyacrylamide gel electrophoresis
(BN-PAGE); the AMPAR complexes focused over an apparent
molecular mass range of ~0.4 MDa under either condition,
although they appeared slightly smaller in CL-91 than in CL-47
(Figure 1A). Total eluates of APs with the anti-GluA ABs or with
pools of preimmunization immunoglobulins G (IgG) were analyzed
by high-resolution nanoflow liquid chromatography tandem mass
spectrometry (hano-LC MS/MS), which provided data on both the
identity and the amount of proteins. Protein amounts were deter-
mined from the peak volumes (PVs) of their best-correlating
tryptic peptides (TopCorr method [Bildl et al., 2012]; see also
Experimental Procedures), a label-free quantification method
offering a linear dynamic range of up to four orders of magnitude
(Bildl et al., 2012; Mdiller et al., 2010; Schwenk et al., 2010).

The results of these MS analyses showed that AMPARs were
retained in all APs with high efficiency as reflected by the PV
values and the extensive coverage provided for the primary
sequence of the GIuA1-4 proteins by the MS/MS-identified
peptides (relative sequence coverage of 90%, 95%, 95%,
83% for GluA1 to GluA4, respectively; Tables S1-S3; detailed
information on all aspects related to MS analyses were depos-
ited at http://www.channel-proteomes.com/projects). The other
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proteins identified by mass spectrometry in the anti-GIuA APs
(and surpassing the threshold PV, see Experimental Procedures)
were evaluated for both their specificity and consistency of
copurification with the GIUuA proteins based on the quantitative
data of protein amounts. Specificity of copurification was deter-
mined from abundance ratio plots using both target knockouts
and preimmunization IgGs as negative controls (upper-right
quadrant in Figure 1B; Table S3; Bildl et al., 2012; Mdller et al.,
2010). Consistency was assessed by the number of specific
copurifications of a given protein across the anti-GIuA APs;
a protein was considered consistent if it was specifically retained
in at least five (out of ten) or three (out of five) anti-GIluA APs using
solubilization with CL-91 and CL-47, respectively.

Together, the criteria abundance threshold, specificity,
consistency, and confirmation by at least one of the knockout
controls defined a sharp-profiled proteome (Figure 1C), identi-
fying 34 (out of 1,711 detected) proteins as high-confidence
constituents of native AMPARs in the rodent brain (Table 1). As
summarized in Figure 1D, these constituents comprise the afore-
mentioned AMPAR subunits GluA1-4, five members of the TARP
family (y-5 was unambiguously detected in only three out of 15
APs, albeit in small amounts), CNIHs 2,3, and CKAMP44 as
well as another 22 proteins of which only DLG4 (or PSD95) has
been previously described as an AMPAR interactor (Chen
et al., 2000). Similar to the known auxiliary subunits, the majority
of the newly identified AMPAR constituents are low-molecular-
weight proteins (between 15.3 and 55.4 kDa; Figure 1D) and
most of them were copurified effectively under both solubiliza-
tion conditions resulting in a marked relative coverage of their
primary sequences (between 25% and 100%, Figure 1D). Inter-
estingly, 12 of these new constituents (out of 21) are transmem-
brane (TM) proteins of different classes (1-8 TM domains), while
five are secreted and four are cytoplasmic proteins (Table 1).
Robust association of these proteins with native AMPARs was
corroborated in reverse APs where ABs targeting a selected
set of known and newly identified AMPAR constituents replaced
the anti-GIuA ABs. As shown in Figure S1C, all of the ABs effec-
tively retained the GIuA proteins together with many of the other
AMPAR proteome constituents.

Quantification of Subunit Composition by BN-Mass
Spectrometry

While ME-APs are suited to reliably identify constituents of
protein assemblies, they may not entirely reflect their native abun-
dances and stoichiometries, mainly due to the inherent properties
of ABs (Muller etal., 2010; Schulte et al., 2011). We therefore used
an AB-free BN-MS approach (Remmerie et al., 2011; Wessels
et al., 2009) exploiting the sharp focusing of AMPAR complexes
in the BN-PAGE (Figure 1A). Sections of native gel regions
harboring the AMPARs (from total brain of adult rats) were sliced
with a cryotome (thickness of slices 400 um) and collected, and
each slice was analyzed individually for its protein composition
by quantitative MS-analysis (Figure 2A; see Experimental Proce-
dures). Together with calibration peptides specific for the identi-
fied AMPAR constituents (Figure 1D) and concatenated into
fusion proteins at defined stoichiometry (QconCAT proteins; Pratt
et al., 2006; Figure S2A, Table S4), this procedure allowed for
quantitative assessment of the molecular composition of AMPAR


http://www.channel-proteomes.com/projects

Neuron
High-Resolution Architecture of Native AMPARs

A 1. dimension D CL-91 CL-47
(BN'PA.GE) MW mmm mmm specific (knock-out controlled)
app. mol. mass (MDa)1.2 0.6 (kDa) 1 [ specific (knock-out control not available)
T [ L BN 1 [ notconfirmed/

cL-91 | - 18 | 32 not found LR P FP e
CL-47| - |:150 38 F Ty T rel.
100 y 2 AU U S S S § & MW seq.
5] F FF & & & F F J q

- GIUAZ ms > o @ > > o o > & (kDa) coverage
Western anti-Glu 1 I B B N B O O D O 987 0.90
B GluA 2 I B N R B BN B B ) [ 1016 0.95
= 3 I B N N N O B T[] 1004 095
% 4 I B N W ] O[] 1008 0.83
= -2 NN ] 359 067
S -3 T B T[] 355 072
S} TARP -4 ] 365 077
= v-7 BN B BN B g 31.0 073
& -8 BB B ] IO 0] 435 077
g CNIH-2 I B B R BN BN O B O 189 0.69
z 3 I O OB T 189 0.70
5 CKAMP 52 CEmC ) JC [ JC MM JJC I d0C] 581 062
8 44 N WO 469 048
g MAGUKp552 [ B[ JCJC T JC T JCJJC ] 615 038
2 1 C )T ) ][] ey e ] 1006  0.71
3 DLG 3 CEl ) JC T ) MM JC g ] 935 025
0% 00 100 0l et 0 o ! . E E N . % % [ -~ - % g?'i ?'8(1)
; 1 . .

abundance ratio (FPV\\T / GluA1-/-) PRRT 2 B [ T JC T 1] 352 043
C o 1 I O] 554 071
number of <> dentified AMPAR Noelin 2 N B BN BN N e T T 507 0.74
proteins ~ constiwents 3 I N BN [ O B 549 053
800 <> background proteins Neuritin B O B B O 153 077
GSG1-l protein N N I I NN BN ) B 0] 03 359 1.00
C9orf4 NN B N N BN B ) (O O [ 37.3 0.68
400 Brorin BN B N BB O 354 068
Brorin-21 B BN IO JC T 0 246 045
LRRT-4 CEEEE ] [ B B O 671 044
i PORCN CEEC ] B Bl JC I ] 447 036
PIP-PPSACT [ EEC ] ][ [ JC B[ JJC I I ] 670 063
= lipase ABHD-6 W[ J[ ][ WM BN ][ ] [ I ] 383 089
ox - lipase ABHD-12 Il (][] W[ B[ JJC LT[ ] 452 075
Clg, e an, & g 4 3 e hPs CPT-1 BN BN ([ BB DN L O] 90 054
10 510\ Spag\__ﬂ‘ Rap-2b CmmJJC T M JC I C 0] 205 072

Figure 1. ME-AP Proteomics ldentify the Protein Constituents of Native AMPARs

(A) Two-dimensional gel separation of AMPAR complexes from rat brain solubilized with CL-91 and CL-47; both gel separations were western-probed with the
indicated antibody. Size (BN-PAGE) and molecular weight (SDS-PAGE) are as indicated.

(B) Two-dimensional logarithmic abundance-ratio plot illustrating the medians of PV ratios (rPV) obtained for any protein in APs from rat membranes with the
anti-GluA1-a AB versus IgG (y axis) and in anti-GluA1-a APs from mouse membranes of WT versus GluA1 knockout animals (x axis). Gray bars (rPVs of 10)
represent the specificity threshold for this AB on either rPV scale and place specifically purified proteins in the upper-right quadrant. Red dots denote finally
annotated AMPAR constituents (D, Table 1); black dots symbolize all other proteins. Red dot in the lower-right and black dots in the upper-right quadrant
represent peculiarities of the anti-GluAT-a AP.

(C) Three-dimensional plot illustrating the consistency of specifically copurified proteins detected in the anti-GluA APs performed with CL-91 (10 APs) and CL-47
(5 APs). Blue lines indicate the consistency thresholds given in the text, and numbers are the count of APs that specifically copurified a given protein. Red bars
refer to the counts of finally annotated AMPAR constituents, and gray bars denote counts of background proteins; the four proteins surpassing the consistency
threshold of CL-47 failed confirmation by knockout controls. Note the sharp discrimination between AMPAR constituents and background.

(D) Table summarizing the results for all of the finally annotated AMPAR constituents across the 15 APs performed with the indicated anti-GluA ABs. Color coding
given in the upper left; MW and relative coverage of the primary sequence as indicated on the right.

panel). Among the known auxiliary subunits, TARP y-8 and
CNIH-2 were by far the most abundant (Figures 2B and 2E).

complexes of a given apparent molecular mass (Figure 2A; see
Experimental Procedures).

Figure 2B shows the resulting abundance profiles obtained
from 81 consecutive gel slices for the most ample constituents
of AMPARSs solubilized with CL-47. Thus, the major portion of
AMPAR complexes exhibited an apparent molecular mass of
about 0.6-1.0 MDa, markedly exceeding the size of the GIuA
tetramers (mass of ~0.5 MDa, Figure S2C). For the pore-forming
subunits, BN-MS revealed an abundance sequence of GIUA2 >
GluA1 > GIuA3 > GluA4, with the molecular amount of GluA2
being equal to the sum of the other GluAs (Figure 2B, upper

Comparison of the abundance value determined for all TARP
and CNIH proteins with that obtained for the entire pool of
AMPARSs (defined as GIuA tetramers, GluAs) Yielded a ratio
of about 4:1 (Figure 2C), strongly suggesting that, on average,
AMPAR complexes contain up to four TARP or CNIH proteins
in line with previous reports on heterologously expressed
AMPARs (Kim et al., 2010; Shi et al., 2009).

Moreover, the BN-MS approach revealed cosegregation of
the newly identified AMPAR constituents with the GIuA proteins,
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Table 1. Protein Constituents of Native AMPARs as Identified by ME-APs

Protein ID Name ﬁlat%rg(ast)ive ?Sﬁ:l:i's':%rot)
GluA1 AMPA-type glutamate receptor 1 GIuR-A P19490
GluA2 AMPA-type glutamate receptor 2 GluR-B P19491
GIuA3 AMPA-type glutamate receptor 3 GIuR-C P19492
GluA4 AMPA-type glutamate receptor 4 GluR-D P19493
TARP y-2 Transmembrane AMPA-regulatory Stargazin 088602
protein y-2
TARP y-3 TARP y-3 Q8VHX0
TARP y-4 TARP y-4 Q8VHW9
TARP y-7 TARP y-7 P62957
TARP y-8 TARP y-8 Q8VHWS5
CNIH-2 protein cornichon homolog 2 Q5BJU5S
CNIH-3 protein cornichon homolog 3 Q6ZWS4
CKAMP44 Cystine-knot AMPAR modulating protein of 44 kDa Protein shisa-9 Q9CZN4
CKAMP52 Cystine-knot AMPAR modulating protein of 52 kDa Protein shisa-6 Q3UH99
MAGUKp55-2 MAGUK p55 subfamily member 2 Protein MPP2 Q9WV34
DLGH1 Disks large homolog 1 SAP-97 Q62696
DLG3 Disks large homolog 3 SAP-102 Q62936
DLG4 Disks large homolog 4 PSD-95, SAP-90 Q62108
PRRT1 Proline-rich transmembrane protein 1 NG-5, SynDIG4 Q6MG82
PRRT2 Proline-rich transmembrane protein 2 Q7Z6L0
Noelin1 Noelin-1 Olfactomedin-1, Q62609
Pancortin
Noelin2 Noelin-2 Olfactomedin-2 Q8BM13
Noelin3 Noelin-3 Olfactomedin-3 P63057
Neuritin Neuritin CPG-15 008957
GSG1-l protein  Germ cell-specific gene 1-like protein Q6UXU4
C9orf4 Uncharacterized protein C9orf4 brain protein CG-6 ~ Q9P0OK9
Brorin Brorin, von Willebrand factor C domain- brain-specific Q8C8N3
containing protein 2 chordin-like protein
Brorin-2I von Willebrand factor C domain- Q505H4
containing protein 2-like
LRRT4 Leucine-rich repeat transmembrane neuronal protein 4 Q80XG9
PORCN Probable protein-cysteine N-palmitoyltransferase Porc, Ppn Q9JJJ7
porcupine
PIP-PP SAC1 Phosphatidylinositide phosphatase SAC1 Q9EP69
lipase ABHD-6 Monoacylglycerol lipase ABHD6 Q8R2Y0
lipase ABHD-12  Monoacylglycerol lipase ABHD12 Q99LR1
CPT-1 Carnitine O-palmitoyltransferase 1 (brain isoform) CPT-1C Q8BGD5
Rap-2b Ras-related protein Rap-2b P61227
transmembrane secreted cytoplasmic

Accession numbers refer to the UniProt/SwissProt database; protein classification is given by the color-coding at the bottom.
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Figure 2. BN-MS Quantifies Subunit Composition of Native AMPAR Complexes of Given Molecular Mass
(A) Scheme illustrating the BN-MS approach used for high-resolution analysis of the subunit composition of native AMPARs (details in the text and Experimental

Procedures).

(B and C) Abundance-mass profiles determined for AMPAR complexes solubilized with CL-47. Each data point represents the amount determined for the
respective protein in one gel slice (total of 81 gel slices); symbols are as indicated. GluAet4 (black line) refers to the summed amounts of GluA1-4 divided by 4, and
the red line in (C) is the sum of protein amounts determined for CNIHs 2,3 and TARPs y-2,3,4,7,8. Note the distinct profiles obtained for GSG1-I, C9orf4 and

Noelin-1.

(D) Abundance-mass profiles as in (C) but determined for AMPAR complexes solubilized with CL-48 (total of 69 gel slices).
(E) Bar graph illustrating total relative molecular abundance (integral over the investigated mass range) of the indicated AMPAR constituents determined in buffers

CL-48 (red) and CL-47 (blue); asterisks denote missing data.

thus providing independent evidence for their robust association
with native AMPAR complexes (Figure 2B, lower panel). As indi-
cated by the abundance-mass profiles, these proteins either
assemble into distinct AMPAR complexes of defined molecular
mass (such as GSG1-l or Noelin1, Figure 2B, lower panel) or
may be integrated into multiple types of complexes extending
over a broader mass range (such as C9orf4 or CKAMP44, Fig-
ure 2B, upper and lower panel). The abundance values of all
newly identified proteins were below those of TARP y-8 and
CNIH-2, but well in the range of the other TARPs, CNIH-3, or
CKAMPA44 (Figures 2B and 2E).

Subsequent BN-MS analysis of AMPAR complexes solubi-
lized with buffers of intermediate stringency (CL-48, CL-91) re-
vealed three further important features. First, the difference in
the observed molecular size of AMPARs (Figure 1A), corre-
sponding to ~0.1 MDa, is predominantly due to the almost
complete dissociation of TARP y-8 from the AMPARs under
these conditions (Figures 2D and 2E); this quantitative dissocia-
tion was confirmed in density gradient centrifugations (Fig-

ure S2B) but was only seen with TARP vy-8, while the other
TARPs remained largely unaffected (Figures 2D and 2E; Fig-
ure S2B). Second, some of the newly identified constituents
including LRRT4 and Neuritin were more abundantly detected
with the intermediate stringency buffers (Figure 2E). Third, the
abundance profiles of CNIHs 2,3 and TARPs y-2,3 indicate
that they are predominantly assembled into distinct AMPAR
complexes at an approximate ratio of 3:1 (Figure 2D), in line
with our previous work (Schwenk et al., 2009).

Together, the results from ME-APs and BN-MS indicated that
native AMPARs are in fact formed by a multitude of protein
complexes assembled from up to 34 proteins at distinct
abundance.

Multiple Populations of AMPAR Complexes with Distinct
Stability

The assembly of native AMPARs was further investigated in AB-
shift assays separating complexes in BN-PAGE by the additional
mass of target-specific ABs and in APs probing the stability of

Neuron 74, 621-633, May 24, 2012 ©2012 Elsevier Inc. 625
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Figure 3. AMPAR Constituents Cosegregate into Multiple Popula-
tions of AMPAR Complexes

(A) Two-dimensional gel separation of AMPARSs as in Figure 1 without (upper
panel) and with ABs specific for either GIUA1 (anti-GIluA1-b) or GIuA2
(anti-GluA2-b; lower two panels, AB-shift assay) added to the membrane
fractions solubilized with CL-91; all gel separations were western-probed with
ABs against the indicated proteins. Arrowheads denote unshifted (gray) or
populations of AMPARs shifted by addition of one or two ABs (red).

(B) AB-shift assay as in (A) but with ABs targeting either CNIHs 2,3 or TARPs
v-2,3,8 and membrane fractions solubilized with CL-47.

complexes by an array of solubilization buffers with different
stringency.

ABs specific for GluA1 and GIuA2 shifted the majority of all
GluAs to higher molecular weights (Figure 3A), with the discrete
increments most likely reflecting assembly of at least one or two
of these subunits into the respective AMPARs (also Figure S3);
additionally, both assays revealed a small fraction of AMPARSs
devoid of either GIuA1 or GluA1-3. The known auxiliary subunits
TARP v-2,3 and CNIH-2,3 were coshifted with both anti-GluAs,
very similar to the GSG1-I protein, as expected for tightly associ-
ated complex constituents (Figure 3A). Interestingly, anti-GIuA2,
different from anti-GluA1, shifted the complete pool of GSG1-I,
strongly suggesting preferred association of this newly identified

626 Neuron 74, 621-633, May 24, 2012 ©2012 Elsevier Inc.
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Figure 4. AMPAR Constituents Coassemble into AMPAR

Complexes with Distinct Stability

Heat map indicating the molecular abundance of all AMPAR constituents
determined in anti-GluA1-a APs from membrane fractions solubilized with the
indicated buffers. Stringency of solubilization buffers increased from CL-47 to
CL-114 (Mdiller et al., 2010); results obtained with two widely used buffers,
Triton X-100 and RIPA, were added for comparison.

subunit with GluA2-containing AMPARs (Figure 3A). Shift assays
with anti-CNIH-2/3 showed that the majority of AMPARSs solubi-
lized at CL-47 (Figure S3B) are associated with the CNIHs (also
Figure 2D), as well as with TARP -8, while most of the TARP
v-2,3 proteins are assembled into distinct subpopulations of
AMPARs (Figure 3B, upper panel). Moreover, an AB targeting
TARPs y-2,3,8 indicated that virtually all AMPARSs solubilized
under these conditions contained at least one of the three TARP
isoforms; AB-shift assays with both anti-TARPy-2/3/8 and anti-
CNIH-2/3 showed that these auxiliary subunits assemble into all
native AMPARs and that the obtained mass shift (Figure S3C) is
in line with the 4:1 ratio determined for GluA tetramers and TARPs
plus CNIHs (Figure 2C). Notably, the two shift assays in Figure 3B
(separated on the same gel) point toward distinct stoichiometries
of these auxiliary subunits in native AMPARSs, up to two CNIHs
and two or more TARPs y-2,3,8 per complex.

The stability of the AMPAR assemblies was assessed by
determining the molecular abundance (using the QconCAT
proteins as in Figure 2) of its constituents retained in anti-
GluA1-a APs under solubilization conditions of increasing
stringency (Miller et al., 2010) (see Experimental Procedures).
Analysis of the resulting heat map (Figure 4) suggested that the
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A B Figure 5. The GSG1-l Protein Assembles into
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underlying protein interactions may be classified into three main
categories: interactions (1) that are largely unaffected by both
intermediate (CL-48, CL-91) and high-stringency conditions
(CL-114; as for CNIHs, Noelins, Neuritin, or PRRTSs), (2) that are
markedly reduced under conditions of high stringency (as for
TARPs v-2,3,4,7, GSG1-l, C9orf4, CKAMP44, DLG4, or
PORCN), and (3) interactions mainly preserved at low-stringency
conditions (CL-47; as for TARP +vy-8, SAC1, DLG1,3, or
CKAMPS52). It is noteworthy that the stability of individual interac-
tions was independent of their topology and in most cases not
dependent upon the presence of the abundant auxiliary
subunits. Thus, CNIH-2,3 and other tightly associated constitu-
ents were extensively retained in APs using conditions that did
not preserve assembly of TARP y-8 (Figure 4), or where the
TARP -8 protein was absent after gene knockout (Figure S4).
In addition, the heat map demonstrated that solubilization with
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(15 nm, filled arrows) were mostly found over asymmetrical
synapses between boutons (b) and dendritic spines (s)
of pyramidal cells and were sparsely detected at extra-
synaptic sites (arrowheads). Note that most im-
munoparticles for GSG1-l were detected in close spatial
relationship (<100 nm) with those for GIuA2 and GluA4.
Scale bars are 0.2 mm; bars on the right are mean + SD
of three independent experiments. PM, intra, and
back denote localization of immunoparticles to the

n =587

S & plasma membrane, intracellular sites, and background,
S8 respectively.
Lo

RIPA and Triton X-100 buffers failed to preserve integrity of all
AMPAR complexes, resulting in the loss of a number of constit-
uents (including LRRT4, Neuritin, Brorin, Brorin-2I, CKAMP52,
and PORCN) readily detected in mild and/or intermediate
stringency CL-buffers (Figure 4).

Functional Diversity by Heteromultimerization of
Complex Constituents

The robust integration into defined AMPAR complexes together
with CNIHs and TARPs (Figures 2B, 3, and 4), prompted us to
investigate the functional significance of the GSG1-I protein for
which no primary function has yet been described. Figures 5A
and 5C show representative current responses recorded in giant
outside-out patches from Xenopus oocytes upon 1 ms and
100 ms applications of 1 mM glutamate to AMPARSs assembled
either from the flip variants of GluA1 and GIuA2 alone or in
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combination with the additional constituents GSG1-I or CNIH-2
or both. Channel activation was similar in all four types of recep-
tors (20%-80% rise times of ~0.3 ms), but the time courses of
deactivation (Figure 5A) and desensitization (Figure 5C) were
markedly different, strongly depending upon the subunit compo-
sition of the AMPARs. While GSG1-I alone caused a moderate
slowing of both kinds of channel closure very similar to TARP
v-2 (p < 0.001, Wilcoxon rank test for + GSG1-I; Figures 5B
and 5D), it largely reversed the pronounced effects of CNIH-2
on the time constants of deactivation and desensitization when
coassembled into the same AMPARs (p < 0.001, Wilcoxon
rank test for CNIH-2 versus CNIH-2+GSG1-I; Figures 5B and
5D). Moreover, receptor channels assembled from GluA1,
GluA2, CNIH-2, and GSG1-I no longer exhibited the marked non-
desensitizing steady-state current (Iss) observed with receptors
composed of the GluA1, GluA2, and CNIH subunits alone (lss
of 25% = 10% [mean + SD, n = 20] and 6% + 3% [n = 12] for
GluA1+A2+CNIH-2 and GluA1+A2+CNIH-2+GSG1-l channels,
respectively). In contrast to the moderate slowing of desensitiza-
tion, GSG1-l decelerated the reverse process, recovery from
desensitization, by almost 10-fold, and a pronounced slowing
was still present upon addition of CNIH-2, albeit to a lesser
extent (p < 0.001, Wilcoxon rank test for + GSG1-l and =+
GSG1-1+CNIH-2; Figures 5E and 5F). Interestingly, the dominant
effects of GSG1-I over CNIH-2 in AMPAR gating were not reca-
pitulated in receptors where CNIH-2 was replaced by TARP y-2
(e > 0.7, Wilcoxon rank test for TARP y-2 versus TARP
v-2+GSG1-l; Figures 5B, 5D, and 5F). Conversely, the CNIH-2
effects on gating were only moderately affected by coassembly
of the TARP +-8 subunit(s) (p > 0.7 and p < 0.001 Wilcoxon rank
test for Tgesens @Nd Trecovery, respectively; Figure S5A).

Together, these results demonstrated that coassembly of
various auxiliary subunits generates AMPARs with quite distinct
functional properties. The particular effects of GSG1-l may
modulate the gating of AMPARSs in various regions of the brain
including the hippocampal CA3 region, where postembedding
immunogold electron microscopy colocalized this protein with
GluA2- and/or GluA4-containing AMPARSs in dendritic spines of
pyramidal cells (Figures 5G and S5B).

Subunit Composition and Architecture of Native
AMPARs

Next, we used comparison of protein amounts obtained in
anti-GIuA APs from WT and GIuA1 or GIuA2 knockout mice
and quantitative data from BN-PAGE separations (as in Figures
2 and 3, see Experimental Procedures) to probe whether the
identified AMPAR constituents are preferentially associated
with one of the two most abundant GIuA subunits. Figure 6A
summarizes the respective results together with the topology
of the complex constituents suggested by public databases.
Accordingly, very few of the AMPAR constituents are preferen-
tially associated with either GluA1 (PRRT1,2) or GIuA2 (GSG1-I,
LRRT4, Brorin, and Brorin-2l). Twelve proteins (out of 30) ap-
peared to exclusively associate with AMPARs (over other
complexes in membrane fractions from adult brain) including
the TARPs, CKAMP44, C9orf4, LRRT4, GSG1-l, and the
two CNIH proteins whose complete pool was copurified with
anti-GluAs (Figure S6A).
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Finally, we combined the proteomic, biochemical and func-
tional data (Figures 1-5) with Pearson correlation analyses
across all data sets (Figure S6B) and binding assays on hetero-
logously coexpressed complex constituents (Figure S6C) to
derive a general (working) model for the assembly of native
AMPARs in the brain. Accordingly, the model projected onto
the recently resolved crystal structure of the GIuA tetramer
(Sobolevsky et al., 2009) reflects binding sites, their potential
occupancies, and/or direct interactions of complex constituents,
while exact stoichiometries of individual AMPARs or structural
details are not implicated. As illustrated in Figure 6B, AMPARSs
share a common “inner core” that is assembled from four GluAs
and four major auxiliary subunits (Figure 2C) arranged in a two-
fold symmetry determined by the structure of the GIuA tetramer
just above the membrane plane (gray line in Figure 6A; Sobolev-
sky et al., 2009). Of the two pairs of distinct binding sites (solid
circles in red and gray, Figure 6B), one is occupied either
by CNIHs 2,3 (70%-80%, Figures 2 and 3) or TARPs y-2,3
(20%-30%, Figures 2 and 3), the other harbors TARPs
v-8,4,2,3 or GSG1-I (Figures 2, 3, and 5). This inner core of the
AMPARSs is complemented by “outer core” constituents binding
directly to the GluA proteins (Figure S6C) at sites distinct from the
interaction sites of the inner core constituents (dashed circles in
orange, Figure 6B): the one TM-domain proteins PRRTs 1,2,
CKAMPA44, or C9orf4, as well as the membrane-anchored Neu-
ritin. As an entity, the proteins of the inner and outer core serve as
a platform for other, more peripherally associated AMPAR
constituents including the Noelins, Brorin-2I, and CPT-1 (Fig-
ure 6B); the latter were found tightly correlated with Neuritin
and C9orf4, respectively (Figure S6B).

Together, the arrangement of a common inner core and
variable extensions toward the periphery promotes formation
of AMPARs with the range in size and variability in molecular
composition unraveled by our proteomic analyses (Figures 1-4).

DISCUSSION

We showed that native AMPARSs in the adult mammalian brain
are multiprotein assemblies with unanticipated complexity.
Coassembly of the known subunits with the 21 newly identified
constituents into core and periphery of the receptor channels
generates AMPARs with diverse properties and reflects the
complex cell physiology of this main excitatory neurotransmitter
receptor.

The Subunit Assembly of Native AMPARs

For thorough analysis of the building blocks of native AMPARSs
we used two complementary approaches, the ME-AP procedure
(Figure 1) for identification of the protein constituents and an
advanced BN-MS technique (Figure 2) for determination of their
relative molecular abundance and quantitative analysis of the
subunit assembly. Comprehensiveness and specificity of the
identified AMPAR proteome were ensured by several key
features of the ME-AP approach: (1) the use of multiple ABs
compensating for the pitfalls intrinsic to individual ABs (Mdller
et al., 2010; Schulte et al., 2011), (2) sensitivity and dynamic
range of our nano-LC MS/MS analysis extending over three to
four orders of magnitude (Bildl et al., 2012; Mdller et al., 2010),
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Figure 6. Assembly of Native AMPARs as
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and, importantly, (3) the use of control tissue from AB-target
knockout animals. In addition, the consistency criterion guaran-
teed reliability of the identified AMPAR constituents. The result-
ing well-defined proteome of the AMPARs from rodent brain
covered the previously known pore-forming and auxiliary
subunits, and in addition identified 21 proteins as novel constit-
uents of AMPAR complexes (Figure 1). Most of them are
secreted or TM proteins of low molecular weight, constraints
imposing intrinsic difficulties on their detection and quantifica-
tion by mass spectrometry.

Subsequent BN-MS analysis provided data on the relative
molecular abundance of individual AMPAR constituents based
on protein quantification by calibration peptides (label-free
QconCAT technique, Figures 2 and 4) and directly visualized

(Figure 2). In addition, BN-MS was instru-

mental to monitor the changes in AMPAR

composition induced by the distinct strin-

gencies of solubilization buffers (Figures
2 and 4). It is noteworthy that the entire pool of AMPARs was
soluble with buffers of mild/intermediate stringency, in line with
the significant mobility of AMPARs in the synaptic membrane
(Heine et al., 2008), but in marked contrast to NMDA-type gluta-
mate receptors (Figure S2B) or Cav2 channels (Mdiller et al.,
2010) that are both embedded into larger protein networks.
Thus, AMPARs are multiprotein complexes of defined size with
an architecture characterized by a common core and variable
periphery (Figure 6B). This core offers two pairs of asymmetric
binding sites that, in the vast majority of AMPARSs, are occupied
by different types of auxiliary subunits, TARP y-8 and CNIH-2
being presumably the most abundant combination therein (Fig-
ure 2; also Kato et al., 2010). In fact, at one pair of these sites
the CNIHs compete with TARPs y-2,3, in line with a recent
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suggestion (Gill et al., 2011), while the other pair may be occu-
pied by TARPs v-2,3,4,8 or the structurally related GSG1-I
(Figures 6A and 6B). The stability of association observed for
the individual components of core and periphery of the AMPAR
complexes may be quite distinct (Figure 4). Consequently,
comprehensive analysis of the native AMPARSs required solubili-
zation with a set of conditions, rather than use of a single buffer
system (Nakagawa et al., 2005; Schulte et al., 2011). In addition,
it should be noted that the presented AMPAR proteome relies on
the sensitivity and dynamic range of our MS analyses. Thus,
proteins interacting with the AMPAR complexes at high
dynamics or proteins with very low or highly select expression
(resulting in protein amounts < 0.1 femtomole) may have
escaped detection (Bildl et al., 2012; Mdller et al., 2010).

Implications for AMPAR Physiology in Excitatory
Synaptic Transmission

About half of the newly identified AMPAR constituents lack any
annotation of primary function(s) in public databases and
scientific literature, while others have not yet been investigated
for their role in AMPAR function. Thus, the results obtained with
the not yet annotated GSG1-I protein are significant in two
aspects: first, they assign GSG1-| the role of an inner core
constituent modifying the gating of AMPARs similar to the
other known auxiliary subunits (Figures 2-5). Second, they
demonstrate the distinct functional consequences generated
by coassembly of different types of auxiliary subunits into
the same AMPAR (Figure 5). This observation emphasizes
the general importance of heteromultimeric assemblies, as
observed with most AMPARSs in the brain (Figures 2 and 3),
and indicates that AMPAR functions beyond ligand-driven
channel gating may be largely determined by their non-GIuA
constituents.

For a few of the AMPAR constituents identified here, data-
bases and literature offer some striking links toward AMPAR
function and physiology. Thus, the membrane-anchored Neuri-
tin, originally identified as cpg75 in a screen for plasticity-
related genes in the hippocampus (Nedivi et al., 1993), was
shown to promote maturation of synapses supposedly by re-
cruiting AMPARs to the postsynapse (Cantallops et al., 2000).
Similar roles may be expected for LRRT4, a member of the
LRRTM family of proteins recently shown to promote formation
of excitatory synapses (Ko et al., 2009; Linhoff et al., 2009), or
for PRRTs 1,2 that are structurally related to SynDIG1, a protein
involved in the development of excitatory synapses (Kalashni-
kova et al., 2010). Finally, CPT-1 and PORCN are TM proteins
with enzymatic activities involved in palmitoylation of cysteine
residues, a posttranslational modification that was shown to
occur on all GluAs and to modulate receptor trafficking (Haya-
shi et al., 2005); similarly, modulation of AMPAR trafficking
related to synaptic plasticity has been reported for the small
GTP-binding protein Rap-2b (Hussain et al., 2010; Zhu et al.,
2002).

In conclusion, the AMPAR proteome as presented here
defines the molecular framework for the complex cell physiology
of AMPARSs in excitatory synaptic transmission and provides
a roadmap for further in-depth structural and functional
investigations.
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EXPERIMENTAL PROCEDURES

Molecular Biology

Preparation and injection of cRNAs into Xenopus oocytes were done as
described (Fakler et al., 1995). All cDNAs were verified by sequencing;
GenBank accession numbers of the clones used are as follows: M38060.1
(GluA1;, flip variant of GluA1), NM_017261.2 (GluA2), NM_053351 (TARP
v-2), NM_001025132 (CNIH-2), NM_080696.2 (TARP y-8), XM_574558.2
(GSG1-l), NM_014334.2 (C9orf4), NM_053346.1 (Neuritin), NM_001174086.1
(CKAMP44), and NM_001032285.1 (PRRT1). Characterization of AB-specific
immunoreactivity (Figure S5) was done as described in (Schwenk et al.,
2009).

Biochemistry

Membrane Protein Solubilization

Plasma membrane-enriched protein fractions were prepared from brains
(Berkefeld et al., 2006) of adult rat and mice (pooled from more than 20 WT
and one to four knockout animals, respectively). Membrane proteins were solu-
bilized for 30 min at 4°C with one of the following buffers (at 1 mg protein / ml):
CL-47, CL-48, CL-91, CL-114 (Logopharm GmbH), Triton-buffer (50 mM
Tris/HCI pH 8.0 / 150 mM NaCl / 1% Triton X-100), or RIPA-buffer (50 mM
Tris/HCI pH 7.4 / 150 mM NaCl / 1% NP40 / 0.5% Deoxycholate / 0.1%
SDS); each buffer was supplemented with freshly added protease inhibitors.
Nonsolubilized material was subsequently removed by ultracentrifugation
(10 min at 150,000 x g). The efficiency of solubilization was controlled by
western blot analysis of SDS-PAGE resolved aliquots of the soluble fraction
(supernatant) and the pellets.

Analytical BN-PAGE

Two-dimensional BN-PAGE/SDS-PAGE separations were essentially done as
described (Schwenk et al., 2009). Protein complexes were solubilized in CL-47,
CL-48, or CL-91 and centrifuged on a sucrose gradient (400,000 x g, 60 min) to
replace salt by 0.5 M betaine. For AB-shift experiments the solubilisates were
preincubated with the respective ABs for 30 min on ice. After addition of 0.05%
Coomassie G250 the samples were separated on linear 3%-8% or 3%-15%
polyacrylamide gradient gels in 15 mM BisTris / 50 mM Tricine / 0.01% Coo-
massie G250 running buffer and 15 mM BisTris (pH 7.0) as anode buffer. A
mixture of native proteins (GE Healthcare, USA) and rat mitochondrial
membrane protein complexes (Wittig et al., 2010) were run as a standard for
complex size in the first dimension. Excised BN-PAGE lanes were incubated
for 15 min in Laemmli buffer and placed on top of 10% or 15% SDS-PAGE
gels. After electroblotting on PVDF membranes the blot was cut horizontally
into different molecular weight ranges and stained with the indicated ABs.
Preparative BN-PAGE

For BN-MS analysis, protein complexes were solubilized from 3 mg (CL-47) or
1 mg (CL-48) rat brain membranes and prepared as detailed above. Samples
were resolved on linear 1%-11% polyacrylamide gels (2.5 cm lanes) using the
described BN-PAGE buffer system, and the respective gel lanes were
collected and frozen at —20°C. The section of interest (~3 x 2 cm) was
trimmed, frozen, and sliced in 0.4 mm sections on a cryomicrotome (Leica
CM 1950). Slices were thoroughly washed with fixative (30% ethanol / 15%
acetic acid) and subjected to in-gel tryptic digestion (81 slices for CL-47 and
69 slices for CL-48 separations).

Affinity Purifications

Solubilisates (1.5 ml) were directly incubated with 10 ung immobilized ABs at
4°C for 2 hr. The following ABs were used for affinity purifications: anti-
GluA1-a (Millipore, #AB1504), anti-GIluA1-b (Synaptic System, #182-003),
anti-GluA1-c  (Synaptic System, #182-011), anti-GluA2-a (Millipore,
#AB1768), anti-GluA2-b (NeuroMab, #75-002), anti-GluA2-c (Santa Cruz,
#sc7610), anti-GluA2/3 (Millipore, #07-598), anti-GIuA3 (Synaptic System,
#182-203), anti-GluA4-a (Millipore, #AB1508), anti-GluA4-b (Santa Cruz,
#sc-7614), anti-CNIH-2/3 (Hoshino et al., 2007), anti-TARP ~-8 (Frontier Insti-
tute, RB Af1000-1), anti-TARP y-2 (Upstate, #07-577), anti-CKAMP44 (kind gift
of Dr. R. Sprengel, von Engelhardt et al., 2010), anti-GSG1-like (raised in rabbit
against aa 257-278 of Swiss-Prot accession Q6UXU4, affinity purified), anti-
PRRT1 (raised in rabbit against aa 36-54 of Swiss-Prot accession Q6MG82,
affinity purified), anti-Noelin1 (R&D Systems, #AF4636), and anti-FLAG (Sigma,
#F3165). After brief washing with the respective detergent buffer bound
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proteins were eluted with Laemmli buffer (DTT added after elution). Isolated
proteins were shortly run into SDS-PAGE gels, silver stained, cut in two pieces
of MW > 50 and MW < 50 kDa, and in-gel digested with trypsin (Pandey and
Mann, 2000).

Western analyses were performed with anti-GluA1-a, anti-GluA2 (Millipore,
MAB397), anti-GIuA2/3, anti-GIuA3, anti-GluA4-a, anti-TARP y-2, anti-TARP
v-8, anti-CKAMP44, anti-GSG1-like (Sigma, #HPA014479), and anti-CNIH-
2/3 ABs. The AB-stained bands were visualized by anti-mouse, -rabbit,
-goat IgG-HRP (all Santa Cruz), and ECL+ (GE Healthcare).

QconCAT Calibration Standard

Two to six consistent peptides specific for each of the identified AMPAR
constituents (Table S4) as well as three control proteins were selected and
randomly fused in silico to form three N- and C-terminally tagged standard
(QconCAT) proteins (84, 60, and 82 peptides resulting in QconCAT proteins
of 907 aa, 743 aa, and 942 aa, respectively). The corresponding gene
sequences were synthesized (GenScript) and subcloned in a modified
PET16 vector; calibration proteins were expressed in Escherichia coli
BL21(DES). After verification of full-length expression by dual western blots
using anti-tag ABs, two-fold dilutions of the QconCAT proteins (seven to
nine steps) were separated by SDS-PAGE. The corresponding protein bands
were visualized by Coomassie staining, excised, and separately digested by
trypsin for subsequent triplicate mass spectrometric analysis.

Mass Spectrometry

LC-MS/MS Analysis

Extracted postdigest peptide mixtures dissolved in 0.5% (v/v) trifluoroacetic
acid were analyzed by nano-LC-MS/MS with a LTQ FT Ultra mass spectrom-
eter as described (Mdller et al., 2010). Precursor signals were acquired with
a target value of 1,000,000 and a nominal resolution of 100,000 (FWHM) at
m/z 400 (scan range 370 to 1700 m/z). Up to five data-dependent CID fragment
spectra per scan cycle were acquired in the ion trap with a target value of
10,000 (maximum injection time 400 ms) with dynamic exclusion enabled.
Total MS acquisition times were 105 min (75 min rising acetonitrile concentra-
tion, 30 s dynamic MS/MS exclusion) for AP eluate fractions and 170 min
(140 min rising acetonitrile concentration, 60 s dynamic MS/MS exclusion)
for BN-PAGE fractions, respectively.

Database Search

LC-MS/MS data was extracted using the extract_msn utility and searched
against the UniProt Knowledgebase release 2010_11 using the Mascot search
engine (version 2.3.01; Matrix Science) with tolerance for peptide mass and
fragment mass set to 15 ppm and 0.8 ppm, respectively. One missed trypsin
cleavage and common variable modifications were accepted for peptide iden-
tification. After linear shift mass recalibration the peptide mass window was
narrowed to = 5 ppm for final searches. The final search database contained
all UniProtKB/Swiss-Prot entries for Mus musculus, Rattus norvegicus, and
Homo sapiens including P00761, P00766, P02769, P11886, and P41921 as
well as 22 UniProtKB/TrEMBL homologs to previously (in the course of this
study) identified AMPAR complex constituents of these species. Proteins
identified by only one specific MS/MS spectrum were not further considered.
The average effective peptide FDR for all evaluated proteins (calculated as the
number of corresponding peptides identified with a Mascot ion score > 20
for the real database versus respective hits in a decoy database) was 0.029
(SD 0.021).

Relative Amino Acid Sequence Coverage

Relative amino acid sequence coverage of proteins (Figures 1D and Table S2)
was calculated as SC = Ni/ (Ni + Nan), where Ni is the number of amino acid
residues covered by identified peptides (Mascot e-value < 0.05, retrieval in > 2
independent APs) and Nan is the number of MS-accessible (peptides within
740 < MW < 3,000 with trypsin cleavage C-terminal to the basic amino acids,
but not N-terminal to proline; missed cleavages were not considered) but not
identified amino acids in the respective database sequence.

Protein Quantification Procedures

For peak volume-based quantification, m/z features along LC-MS scans were
detected and quantified (as intensity X retention time X m/z width) using
msinspect (Computational Proteomics Laboratory, Fred Hutchinson Cancer
Research Center, Seattle, WA, USA). After correction of m/z shifts (based on
MS-sequenced peptides using an in-house written script), features were

aligned between different LC-MS/MS runs and assigned to the peptides iden-
tified by Mascot (retention time tolerance: 3% or 1 min, m/z difference
threshold: + 5 ppm). The resulting peptide peak volumes (PVs) were used for
two different quantification procedures.

Protein Abundance Ratios (rPV). In AP versus control (Figure 1), these were
determined using the TopCorr method detailed in (Bildl et al., 2012; Supple-
mental Experimental Procedures). Protein rPV values were plotted for each
AB (AP versus controls, e.g., Figure 1B) to derive specificity thresholds from
the resulting ratio distributions. Proteins were considered specifically copuri-
fied when rPV(versus IgG) > threshold(IgG) in both rat and mouse, and no
cross-reactivity was indicated by rPV(versus KO) < threshold(versus KO)
(Figure 1).

Relative Molar Abundances of Proteins. In a sample (Figures 2 and 4), these
were determined as follows: dilution series of the QconCAT proteins (total of
171 peptides, see above) were measured by LC-MS/MS three times and the
extracted peptide PVs checked for reproducibility and linearity over at least
two orders of magnitude. For each peptide slope factors were determined
by linear regression fits to the measured PVs versus dilution factor of the
load reflecting each peptide’s specific MS signal intensity (Figure S2; loads
of the three concatenated standards were normalized to each other by their
abundance,om values; Zolles et al., 2009). These slope factors were then
used to normalize the respective peptide PVs in APs or BN-PAGE slices to
an equimolar basis. The relative molar abundance of each protein was then
calculated as intensity-weighted mean (AP data sets) or median (BN-PAGE
samples) of the respective normalized peptide PVs. To establish protein
profiles across BN-PAGE samples (Figure 2), the respective PV tables were
preprocessed: (1) each individual slice measurement (i.e., LC-MS data set)
was scaled by dividing its average PV to a sliding average PV of the neigh-
boring two slices (window of 5) to account for variations in slice thickness,
peptide recovery and LC-MS sensitivity and (2) a filter was applied to eliminate
false-positive PV assignments (identified as solitary values without backup
from the neighboring two slices or > 10-fold outliers with respect to the
average of corresponding PVs in the neighboring two slices) and to bridge
gaps resulting from false-negative assignments (individual missing values
were replaced by the corresponding PV average of the neighboring slices, if
available). The resulting relative molar protein abundances were finally
smoothened by averaging (window of 3).

Electron Microscopy

Hippocampal sections of adult Wistar rats (CA3 area, 80 nm thick) were pro-
cessed for the postembedding immunogold labeling as described earlier (Kulik
et al., 2002; Schwenk et al., 2009) and stained with affinity-purified mouse
anti-GluA2/4 (Millipore, #MAB396) and two different rabbit anti-GSG1-/ ABs
(raised against aa 83-102 and aa 257-278; Figure S5B). Secondary ABs
(1:20; British Biocell International, Cardiff, UK) were coupled to either 10 nm
gold particles (for GluR2/4) or 15 nm gold particles (for GSG1-I).

Electrophysiological Recordings and Data Analysis
Electrophysiological recordings from giant outside-out patches excised from
oocytes were performed at room temperature (22°C —24°C) as described
previously (Berkefeld et al., 2006). Currents were recorded with an EPC9
amplifier, low-pass filtered at 3 kHz and sampled at 5-10 kHz. Pipettes
made from thick-walled borosilicate glass had resistances of 0.4-0.8 MQ
when filled with intracellular solution (Ki.; in mM) 120 KCI, 5 HEPES, 10
EGTA, pH adjusted to 7.2. Extracellular solution (Kex:) applied to outside-out
patches was composed as follows (mM): 120 KCI, 5 HEPES, 1.3 CaCl,
(pH 7.2). Rapid application/removal of glutamate (1 mM, dissolved in Ke)
was performed using a Piezo-controlled fast application system with
a double-barrel application pipette that enables solution exchanges within
less than 100 ps (20%-80%), measured from the open tip response during
a switch between normal and 10x-diluted Kgy).

Deactivation, desensitization, and recovery from desensitization of AMPARs
were characterized by time constants derived from monoexponential fits to the
decay phase or recovery of the glutamate-activated currents; the quality of the
fit result was judged from the sum of squared differences value. Curve fitting
and further data analysis were done with Igor Pro 4.05A Carbon. Data in text
and figures are given as mean + SD, unless specified differently.
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Figure S1

Solubilization efficiency of AMPARS in rat brain membrane fractions and APs of AMPARs

using ABs targeting identified complex constituents. (A) SDS-PAGE separation of

solubilized (S) and non-solubilized (P) protein fractions obtained with buffers CL-47, CL-
48, CL-91 from rat brain membranes. Protein separations were Western-blotted and
probed with an anti-GluAl1 AB; MW as indicated. (B) Bar graph illustrating relative
solubilization efficiency of GluAl determined from densitometric analysis of the Western
probed protein separations shown in the upper panel. Densitometric signals were
normalized to that obtained with CL-91. (C) Table (as in Figure 1D) indicating specific co-
purification determined for the finally annotated AMPAR constituents across the APs
performed under solubilization with buffers CL-91 (in red) or CL-47 (in blue) with ABs
targeting the indicated AMPAR constituents. Colour coding is given in the upper left.
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Figure S2

Protein quantification by the QconCAT method and stability of AMPAR complexes under
solubilization conditions CL-91 and CL-47. (A) Plot of PVs determined for the indicated
protein-specific peptides as a function of the amount of QconCAT protein (given as relative
dilution). Data points were obtained from triplicate measurements and used for a line-fit
(red line); the slope factor yielded by this fit (further details at www.channel-
proteomes.com/projects) was used for quantification of the respective AMPAR constituent.
Double-logarithmic axes were used for illustrating linearity of the PV-amount relation and
for estimating the quality of the fit. Dashed line (at dilution 1) indicates the slope factor
(through the respective value at the y-axis). (B) TARP g-8, but not TARPs g-2,3,
dissociates from AMPAR complexes in buffers of intermediate stringency. SDS-PAGE
separation of protein fractions obtained from density gradient centrifugations of rat brain
membranes solubilized (without prior ultracentrifugation) with CL-91 (upper panel) or CL-
47 (lower panel), Western-probed with ABs specific for the indicated proteins. Note the
distinct behaviour of TARPs g-8 and g-2,3, and the small overlap of GIuAl1 with GIuN1
(NR1 subunit of the NMDA-type glutamate receptors).

(C) AB-shift assay (see also Figure 3) with the anti-GluA2-b AB performed on membrane
fractions from tsA201-cells transfected with GluA2-specific cDNA (upper panel).
Calibration of the BN-PAGE separation by marker proteins of distinct molecular mass
(lower panel) allowed for determination of the apparent molecular mass of the GIuA2
assemblies in the absence and presence of the AB. Thus, the molecular mass of GluA2
tetramers is about 0.5 MDa, the additional weight introduced by the anti-GluA2 ABs is
about 0.6 MDa, equivalent to 4 IgGs per GIuA2 tetramer. Note the sharp focusing of the
GluA2 homo-tetramers (in the absence and presence of the anti-GIuA2 ABs) in the BN-
PAGE.



Figure S3 (information related to Figure 3)
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(A, B) Two-dimensional BN-PAGE/SDS-PAGE separation of native AMPARS in membrane
fractions solubilized with CL-91 (A) or CL-47 (B), Western-probed with the ABs against the
indicated AMPAR constituents. (C) AB-shift assay as in Figure 3 performed with the
indicated ABs added to membrane fractions from rat brain solubilized with CL-47. Dotted
line denotes apparent mass of 1.4 MDa (equivalent to the inner core of AMPARs (~0.7

MDa) plus 4 ABs (about 0.6-0.7 MDa)).
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Figure S4 (information related to Figure 4)

MW
(kDa)

250 -
150 ~
100 -

75 =

50 -

37 -

15 -

membrane eluates of
fractions anti-GIluA1/2 APs
WT v8-/- WT v8-/-
—_—— -

Figure S4

anti-GIluA2/3

anti-y-2/3/8

anti-CNIH-2/3

Assembly of AMPAR complexes is independent of the TARP g-8 protein.

Source material and eluates of APs with ABs targeting GluAl and GIuA2 from membrane
fractions prepared either from WT or TARP g-8 knock-out mice. Both, input and eluates
were separated by SDS-PAGE and Western-probed with the indicated ABs.



Figure S5 (information related to Figure 5)
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(A) Modulation of gating by assembly and co-assembly of TARP g-8 and CNIH-2. Upper

panel: Representative current traces recorded upon 100-ms applications of 1 mM

glutamate in giant outside-out patches with AMPARs assembled from the indicated

proteins in Xenopus oocytes. Lower panel: Bar graph summarizing the results on receptor

gating determined as in Figure 5; data are mean £ SD of 8-19 experiments.

(B) Characterization of the immunoreactivity of anti-GSG1-l ABs. (A) Upper panel: Epitope
localization of the indicated ABs on the GSG1-l protein. Lower panel: Staining of
permeabilized tsA cells expressing N-terminally HA-tagged GSG1-I protein with anti-GSG1-
I-a (left) or anti-HA (middle); right image is merge of left and middle panels; scale bar is 10

um.



Figure S6 (information related to Figure 6)
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Figure S6

Additional biochemical and proteomic data used for establishment of the assembly model
for native AMPARS.

(A) Co-depletion of CNIH-2,3 and GSG1-I protein in an AP purifying the entire pool of GIUA
protein. Western blot resolving solubilized total membranes from cultured hippocampal
neurons ("input”, 0.5 mg, CL-91), eluate from an AP using a mixture of anti-GIuA ABs, and
the solubilisate after AP (“unbound”). The three MW ranges of the blot were stained with
the indicated ABs.

(B) Distribution of pairwise Pearson correlation coefficients determined for the AMPAR
constituents (bars in red) and 30 other randomly selected proteins identified in GIuA APs
(bars in grey, CL-47). Note the strong accumulation of AMPAR constituent r-values to the
right (compared to those of random proteins) confirming their high coherence (i.e. stable,
exclusive and multisubunit assembly). Protein pairs with r-values > 0.8 (dark red) were
considered for detailed inspection for establishing the model on the architecture of AMPAR
complexes (Figure 6B).

(C) Binding assays probing association of various GluAs with GSG1-I, C9orf4, PRRTL1,
Neuritin and CKAMP44 upon co-expression in culture cells or Xenopus oocytes. APs with
anti-GIuA ABs were analysed by nano-LC MS/MS and quantitatively evaluated using
abundance,,m values (right panel), APs with ABs targeting the indicated non-GIuA
constituents were Western-probed after separation on SDS-PAGE (left panel).

Supplemental Experimental Procedures

Density gradient ultracentrifugation. 3 mg of rat brain membrane proteins were
suspended in CL-47 or CL-91 and incubated for 30 minutes on ice. The suspension was
layered on top of a 32 ml linear gradient (5%(w/v) / 5%(v/v)-20%(w/v) / 30%(v/v) Sucrose /
OptiPrep™ in 20 mM Tris/HCI pH 7.4, 150 mM NaCl, 1 mM EDTA, 0.05% respective
detergent). After 6 hours ultracentrifugation at 400,000 x g, 16 fractions were collected from
the bottom (including the pellet) to quantitatively recover all solubilized and insoluble
proteins. Aliquots of all fractions were separated on SDS-PAGE, electroblotted on PVDF
membrane and Western analyzed.

Binding studies with proteins heterologously expressed in Xenopus oocytes or cultured
tsA cells were prepared as described (Schwenk et al.,, 2009). Briefly, crude membrane
fractions (from 20 oocytes or 3 wells of a 6-well plate with cultured tsA cells) were
solubilized in CL-47 or CL-48 and, after clearing by ultracentrifugation, incubated with 2 ug
immobilized AB (APs as described above). The SDS-PAGE-separated AP eluates were
analyzed by Western Blot or further processed for mass spectrometric investigation.

Peak-volume based quantification. Protein (isoform) specific peptide peak volumes (PVs)
were ranked across the evaluated dataset (PV table) by their relative consistency using
pair-wise linear correlation analysis (Pearson correlation). From the 20% highest-ranked
peptides, a maximum of six (or less, if not available) peptide PVs were then selected from
the best correlating PVs for calculation of the abundance ratio as medians of the respective
PV ratios (rPV score). If less than two appropriate peptide intensities were found among the
top 20%, lower ranked peptides were successively considered until two PV ratios could be
formed. To ensure validity, sequenced peptides with missed PV assignment were omitted
and at least two peptide ratios with total assigned PVs of 100,000 volume units were
required; if no PV could be assigned to a peptide in the AP controls, the detection limit of



the spectrometer (3,000 volume units with the settings used here) was inserted as a
minimum estimate for up to three peptides. Proteins representing exogenous
contaminations like keratins, trypsin or immunoglobulins were not evaluated. Protein
(isoform) specific peptide peak volumes (PVs) were ranked across the evaluated dataset
(PV table) by their consistency using pair-wise linear correlation analysis (Pearson
correlation).

Tables S1-S4 summarize details related to the MS analyses performed

Table S1

Peptides retrieved by nano-LC MS/MS and assigned by Mascot database searches for the
identified AMPAR constituents in APs with the indicated anti-GIuA ABs upon solubilization
with CL-91 (A) and CL-47 (B); source material was rat brain (rb), or mouse brain from
wildtype (mb-wt) or knock-out animals (mb-ko). U and N denote subtype-specific (unique,
U) peptides or peptides shared by at least one other member of a given family of proteins
(non-unique, N); MaxPepScore indicates the maximal Mascot peptide score, NumMatches
refers to the total number of MS/MS spectra assigned to the respective peptide sequence.

Table S2

Coverage of the primary sequence of all AMPAR constituents derived from MSretrieved
peptides. Peptides identified by mass spectrometry are in red; those accessible to but not
identified in MS/MS analyses are in black, and peptides not accessible to our MS/MS
analyses used are given in grey.

Table S3

Table summarizing PV ratios (rPVs) obtained for the identified AMPAR constituents in APs
with the indicated anti-GIuA ABs upon solubilization with CL-91 (A) and CL-47 (B); source
material was rat brain (rb), or mouse brain from wildtype (mb-wt) or knock-out animals (mb-
ko). rPV threshold indicates the minimal PV ratio for considering a given protein specifically
co-purified in the respective AP.

Table S4

Protein-specific peptides used for quantification with the label-free QconCAT method. Slope
factors for the indicated peptides were determined from fits of the PV-amount relations as in
Figure S2A. Peptides in red are the examples illustrated in Figure S2A.
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ADVAVAPLTLTLVR 95 10 98 6 0 0 98 10 92 9 0 0 |12 7 85 5 0 0 92 5 93 4 0 0|15 9 98 7 98 3 |107 5 107 5 80 2 90 6 98 9 102 8 98 3 21 1 67 2 84 4 102 5 |102 6 107 7 42 1 0 0
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AWNGMVGELVYGR 85 13 87 9 0 0 91 13 90 14 0 0 83 11 87 7 0 0 81 6 78 8 0 0 76 12 90 12 101 9 80 8 72 7 66 5 78 9 102 10 85 9 l 2 73 3 90 2 83 9 93 8 94 11 81 10 0 0 0 0
EEVLDFSKPFMSLGLSLMLK 0 0 0 0 0 0 0 74 6 0 0 0 0 0 0 0 0 0 0 54 2 0 0 50 4 91 10 0 0 0 0 0 0 0 0 44 2 52 2 54 2 22 1 49 5 42 1 33 1 50 2 0 0 0 0 0 0 0
EEVLDFSKPFMSLGLSLMLKKPQK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 1 61 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 49 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ERLVVVDCESER 51 2 0 0 0 0 66 1 45 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 1 78 2 0 0 0 0 0 0 0 0 66 1 63 1 62 1 0 0 0 0 0 0 43 1 0 0 0 0 0 0 0 0 0 0
FALSQLTEPPK 88 16 88 9 0 0 97 13 103 17 0 0 81 7 93 6 0 0 83 7 84 6 0 0 97 10 93 12 100 6 88 6 97 7 97 3 97 8 92 11 90 9 81 3 76 2 84 2 89 6 97 7 97 10 93 7 0 0 0 0
FCSQFSK 22 1 37 3 0 0 40 3 41 2 0 0 39 2 35 2 0 0 37 3 42 2 0 0 40 4 43 3 43 1 38 4 29 1 36 2 44 4 35 3 32 2 31 2 22 2 0 0 42 2 35 1 41 3 41 2 0 0 0 0
FEGLTGNVQFNEK 74 8 83 6 0 0 86 9 93 8 0 0 84 4 98 4 0 0 97 3 80 3 0 0 79 10 90 5 79 3 7 5 76 5 76 2 80 3 80 7 75 9 76 1 95 1 70 1 69 4 4l 4 79 6 84 7 0 0 0 0
FSPYEWHSEEFEEGR l 2 75 2 0 0 53 3 73 6 0 0 64 3 7 4 0 0 59 2 53 2 0 0 64 2 79 3 70 4 75 2 87 2 0 0 60 2 48 2 l 3 0 0 0 0 0 0 63 1 68 2 64 2 63 2 0 0 0 0
GECGSGGGDSK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GFCLLPQQSLNEALR 94 12 94 8 0 0 96 8 85 12 0 0 91 4 97 7 0 0 70 3 76 3 0 0 103 9 97 9 89 7 89 5 96 4 41 1 97 7 92 6 97 6 52 1 75 1 39 1 94 6 94 6 95 7 94 8 0 0 0 0
GKYAYLLESTMNEYLEQR 49 1 0 0 0 0 40 2 64 3 0 0 0 0 0 0 0 0 62 3 40 1 0 0 88 4 7 3 0 0 62 1 46 1 0 0 50 2 48 1 52 2 50 3 0 0 46 1 49 2 28 1 36 2 0 0 0 0 0 0
GLSVLQR 42 8 45 4 0 0 47 7 45 10 0 0 40 3 43 6 0 0 4 2 41 1 0 0 43 6 45 6 40 3 37 3 46 4 46 2 61 4 45 5 56 5 40 1 37 1 41 1 47 5 42 2 44 3 43 4 0 0 0 0
GNAGDCLANPAVPWGQGLDLQR 64 4 62 2 0 0 82 3 70 3 0 0 70 2 68 2 0 0 64 1 61 3 0 0 64 5 79 3 66 2 64 2 58 2 0 0 62 3 62 2 60 2 0 ) 0 0 0 0 62 2 62 2 62 2 7 2 0 0 0 0
GPVNLAVLK 85 5 65 6 0 0 920 3 69 6 0 0 75 2 84 3 0 0 75 3 85 3 0 0 75 4 76 3 79 2 al 2 47 1 57 2 68 3 83 3 83 4 58 1 67 1 0 0 66 3 70 3 90 3 86 4 0 0 0 0
GSALRNPVNLAVLK 37 3 0 0 0 0 39 2 38 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 2 42 2 0 0 0 0 0 0 26 1 36 2 0 0 39 1 0 0 0 0 0 0 0 0 0 0 40 2 0 0 0 0 0 0
GVYALFGFYER 69 5 66 2 0 0 65 5 72 24 0 0 59 2 62 3 0 0 72 2 61 2 0 0 l 9 74 16 71 3 7 1 60 2 53 1 65 4 65 4 66 4 56 1 55 2 60 1 62 2 65 2 66 3 60 4 0 0 0 0
GVYALFGFYERR 25 2 0 0 0 0 0 0 24 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28 1 21 1 0 0 0 0 0 0 0 0 21 1 39 2 40 2 0 0 0 0 0 0 37 2 0 0 22 1 31 1 0 0 0 0
GYGLATPK 42 4 47 3 0 0 42 4 51 4 0 0 53 2 47 2 0 0 48 3 46 3 0 0 52 15 49 8 38 1 50 3 50 3 44 2 46 5 52 4 52 3 52 3 35 1 0 0 47 3 46 2 49 3 44 2 0 0 0 0
HVGYSYR 26 3 23 1 0 0 29 1 36 2 0 0 23 1 0 0 0 0 0 0 0 0 0 0 22 2 23 1 0 0 0 0 0 0 0 0 23 1 26 1 0 0 0 0 0 0 0 0 25 1 20 1 0 0 31 1 0 0 0 0
KLGYWNEDDK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 1 32 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
KPCDTMK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37 1 37 1 0 0 0 0 0 0 0 0 39 1 38 1 0 0 0 0 48 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
KPCDTMKVGGNLDSK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27 1 49 1 0 0 0 0 0 0 0 0 0 0 22 1 25 1 0 0 25 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LAVFEKMWTYMK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LEKNGLGYHYLLANLGFMDLDLNK 81 2 0 0 0 0 0 0 79 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41 2 25 1 0 0 0 0 0 0 0 0 47 2 0 0 32 1 0 0 0 0 0 0 0 0 0 0 25 1 0 0 0 0 0 0
LELVSDGK 48 8 57 7 0 0 57 6 65 5 0 0 53 3 57 5 0 0 57 4 51 3 0 0 56 5 64 6 64 3 60 4 57 4 54 2 60 6 60 5 53 4 37 3 41 3 46 2 53 2 41 2 57 4 57 5 0 0 0 0
LELVSDGKYGAR 0 0 0 0 0 0 29 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 52 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LGYWNEDDK 33 1 43 1 0 0 35 1 41 1 0 0 25 1 43 1 0 0 0 0 28 1 0 0 35 1 46 1 46 1 4 1 45 1 0 0 39 1 39 1 32 1 0 0 0 0 0 0 0 0 27 1 39 1 37 1 0 0 0 0
LMQQWR 38 3 40 7 0 0 29 2 40 10 0 0 34 7 42 4 0 0 34 2 32 3 0 0 36 4 45 " 33 4 38 3 38 3 33 3 33 2 32 3 31 5 0 0 0 0 24 1 29 4 28 2 32 2 31 1 0 0 0 0
LNALLGQLLK 42 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LNALLGQLVK 62 7 68 8 0 0 65 7 63 3 0 0 75 6 75 5 0 0 60 4 57 5 0 0 73 8 75 6 75 3 60 6 45 3 43 2 70 5 72 6 68 5 51 1 68 2 40 1 74 4 66 4 75 5 70 6 0 0 0 0
LNALLGQLVKLEK 73 2 0 0 0 0 70 2 79 2 0 0 0 0 0 0 0 0 62 2 0 0 0 0 73 2 7 2 50 2 0 0 0 0 0 0 76 2 85 2 81 2 77 2 0 0 78 1 76 2 0 0 72 2 79 1 0 0 0 0
LNEQGLLDK 52 7 52 6 0 0 55 6 51 5 0 0 59 4 36 2 0 0 49 5 60 6 0 0 53 1" 59 12 46 1 62 7 52 7 49 1 55 6 55 7 56 4 48 3 52 5 51 3 44 2 49 2 55 3 55 5 0 0 0 0
LNEQGLLDKLK 67 15 55 7 0 0 65 6 61 9 0 0 56 3 47 2 0 0 55 8 55 7 0 0 67 11 76 15 67 2 67 6 61 6 47 5 61 1 65 15 61 1165 11 60 8 53 8 46 5 50 1 63 11 67 7 0 0 0 0
LSEQGVLDK 64 7 59 8 0 0 67 5 70 5 0 0 57 4 69 2 0 0 63 4 61 5 0 0 59 10 76 7 57 1 58 6 58 5 36 1 63 3 58 6 45 2 54 2 62 3 34 1 58 2 51 3 58 2 63 4 0 0 0 0
LSEQGVLDKLK 52 9 56 6 0 0 58 6 61 8 0 0 49 2 61 2 0 0 54 4 49 1 0 0 42 8 63 10 59 2 58 5 51 4 42 2 51 6 58 6 40 5 51 4 40 4 30 2 45 6 28 2 55 6 35 1 0 0 0 0
LVVVDCESER 64 8 68 8 0 0 63 12 71 9 0 0 63 5 54 6 0 0 64 4 60 5 0 0 65 11 80 14 65 5 61 4 62 4 58 2 67 3 65 7 58 4 51 2 35 2 60 1 63 4 63 4 57 4 67 5 31 1 0 0
LVVVDCESERLNALLGQLVK 56 4 0 0 0 0 65 3 75 4 0 0 0 0 69 1 0 0 60 1 57 1 0 0 76 4 83 2 0 0 0 0 0 0 0 0 59 2 45 2 59 3 66 1 0 0 47 1 59 2 52 2 72 3 59 1 0 0 0 0
MKGFCLLPQQSLNEALR 41 2 43 2 0 0 33 1 39 2 0 0 0 0 41 1 0 0 24 1 0 0 0 0 0 0 53 1 57 2 63 1 28 1 0 0 40 1 0 0 42 2 0 0 0 0 40 1 38 2 0 0 40 2 53 1 0 0 0 0
MLFQDLEK 40 8 45 9 0 0 41 7 55 13 0 0 46 8 51 7 0 0 36 4 33 2 0 0 42 3 53 13 45 5 35 6 32 5 38 3 43 5 39 7 37 7 35 1 34 2 41 4 43 6 40 6 41 3 37 7 0 0 0 0
MLFQDLEKK 26 1 0 0 0 0 0 0 42 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MVSPLESAEDLAK 88 7 90 7 0 0 | 100 6 97 M 0 0 91 5 12 4 0 0 98 7 91 4 0 0 94 8 107 13 105 14 | 93 6 97 5 89 6 93 8 86 7 95 8 92 5 88 8 97 6 95 9 92 5 96 7 92 6 0 0 0 0
IWTYMK 22 1 23 3 0 0 0 0 29 5 0 0 23 5 23 3 0 0 0 0 0 0 0 0 26 3 27 3 0 0 23 1 0 0 0 0 0 0 0 0 21 1 0 0 0 0 0 0 22 1 0 0 0 0 0 0 0 0 0 0
NANQFEGNDR 0 0 0 0 0 0 0 0 34 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NANQFEGNDRYEGYCVELAAELAK 101 10 91 2 0 0 |102 7 108 8 0 0 0 0 87 1 0 0 |105 2 0 0 0 0 |102 10 107 6 0 0 81 1 82 1 0 0 92 4 93 6 106 6 90 1 0 0 85 1 98 2 87 2 88 4 91 4 0 0 0 0
NGLGYHYLLANLGFMDLDLNK 78 6 68 1 0 0 76 3 120 26 0 0 0 0 73 1 0 0 0 0 63 3 0 0 90 9 109 16 0 0 0 0 0 0 0 0 74 4 79 6 7 6 49 1 7 1 66 1 82 3 l 4 69 4 62 3 0 0 0 0
NGLGYHYLLANLGFMDLDLNKFK 7 3 0 0 0 0 0 0 98 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 79 1 102 4 0 0 0 0 0 0 0 0 90 3 0 0 102 4 0 0 0 0 89 1 0 0 0 0 22 1 0 0 0 0 0 0
NKWWYDK 22 1 26 1 0 0 24 2 28 1 0 0 0 0 27 1 0 0 21 1 22 1 0 0 25 4 32 2 23 1 27 1 25 1 0 0 30 4 27 2 27 2 26 1 25 2 0 0 23 2 24 1 24 1 26 1 0 0 0 0
NPVNLAVLK 66 7 69 6 0 0 60 6 69 4 0 0 66 4 65 2 0 0 65 5 67 4 0 0 68 6 7 6 62 2 68 4 75 3 60 3 73 4 66 5 65 6 62 2 51 1 52 1 61 4 66 2 64 3 67 5 0 0 0 0
NSGAGASGGGGSGENGRVVSQDFPK 62 6 0 0 0 0 54 3 0 0 0 0 56 2 0 0 0 0 56 2 0 0 0 0 57 2 0 0 0 0 59 3 0 0 0 0 57 2 0 0 0 0 49 1 0 0 0 0 54 5 0 0 48 3 0 0 0 0 0 0
NSGAGASGGSGSGENGRVVSQDFPK 0 0 0 0 0 0 0 0 61 4 0 0 0 0 63 3 0 0 0 0 0 0 0 0 0 0 94 4 64 3 0 0 0 0 73 3 0 0 68 2 76 9 0 0 0 0 33 1 0 0 60 1 0 0 66 2 0 0 0 0
NWQVTAVNLLTTTEEGYR 147 5 116 3 0 0 |128 3 146 12 0 0 |120 1 134 4 0 0 |109 2 134 3 0 0 |120 5 13 9 128 3 [120 1 10 2 0 0 |141 3 1256 6 114 4 |114 1 141 1 120 1 (127 3 134 2 |120 4 127 4 0 0 0 0
QRLDLSR 38 3 27 1 0 0 29 3 25 1 0 0 30 1 30 1 0 0 24 1 23 1 0 0 34 3 32 1 39 1 25 1 30 1 31 2 36 3 26 1 28 1 26 1 0 0 23 1 30 1 25 1 31 3 32 2 0 0 0 0
QTELAYGTLEAGSTK 12 15 114 5 0 0 128 13 133 7 0 0 121 3 137 4 0 0 18 4 123 3 0 0 131 14 140 10 123 4 133 4 128 4 109 2 |137 7 133 11 118 7 18 2 121 1 0 0 |121 3 121 4 105 4 129 7 0 0 0 0
QTELAYGTLEAGSTKEFFR 64 1 0 0 0 0 38 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 79 1 0 0 0 0 0 0 0 0 0 0 0 0 82 1 0 0 0 0
RGNAGDCLANPAVPWGQGLDLQR 59 9 64 5 0 0 69 6 84 8 0 0 59 4 81 5 0 0 54 2 44 2 0 0 74 6 75 8 76 2 62 1 68 2 0 0 69 5 75 5 68 5 39 3 52 1 55 1 72 3 47 2 66 5 60 4 0 0 0 0
RPKYTSALTYDGVK 26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36 1 35 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SAEPSVFVR 75 6 68 4 0 0 78 10 67 9 0 0 65 4 67 4 0 0 61 5 61 6 0 0 84 16 81 15 51 2 83 6 78 6 68 2 78 8 68 10 59 3 78 4 73 4 29 1 k4l 3 73 3 67 4 56 5 24 1 0 0
SKLAVFEK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28 1 0 0 0 0 31 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SKWWYDK 24 2 0 0 0 0 28 1 30 1 0 0 27 1 0 0 0 0 0 0 27 1 0 0 0 0 0 0 0 0 27 1 24 1 0 0 25 1 26 1 25 1 0 0 0 0 0 0 24 1 23 1 25 1 21 1 0 0 0 0
SMQSLPCMSHSSGMPLGATGL 79 2 61 2 0 0 0 0 88 10 0 0 69 1 76 3 0 0 0 0 0 0 0 0 0 0 94 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 60 1 66 3 51 1 0 0 0 0 0 0 0 0
TSTLPRNSGAGASGGGGSGENGR 88 8 0 0 0 0 78 3 0 0 0 0 64 1 0 0 0 0 7 1 0 0 0 0 70 6 0 0 0 0 52 2 0 0 0 0 l 2 0 0 0 0 0 0 0 0 0 0 66 2 0 0 87 3 0 0 0 0 0 0
TSTLPRNSGAGASGGSGSGENGR 0 0 76 1 0 0 0 0 83 7 0 0 0 0 88 3 0 0 0 0 73 1 0 0 0 0 89 7 61 1 0 0 43 2 47 1 0 0 65 2 88 4 0 0 0 0 0 0 0 0 73 1 0 0 63 2 0 0 0 0
TTEEGMLR 39 2 55 8 0 0 54 7 38 3 0 0 57 14 35 1 0 0 ) 0 33 2 0 0 44 9 47 2 33 1 33 1 45 1 51 2 42 1 61 6 65 5 0 ) 48 1 0 0 59 9 61 6 45 2 42 1 0 0 0 0
TTEEGMLRVR 0 0 0 0 0 0 0 0 54 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 39 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TYLVTTLLEDPYVMLK 90 6 94 7 0 0 84 2 91 7 0 0 85 2 96 5 0 0 84 2 96 2 0 0 | 114 4 91 7 75 2 | 106 1 96 3 0 o |11 4 96 4 90 3 93 1 100 2 0 0 88 2 83 2 |105 4 95 2 0 0 0 0
TYLVTTLLEDPYVMLKK 7 6 51 10 0 0 64 5 68 8 0 0 40 4 75 6 0 0 63 3 49 2 0 0 69 6 85 9 50 4 51 3 60 3 0 0 74 6 73 5 75 5 33 1 46 2 51 2 65 5 82 4 66 5 42 1 0 0 0 0
VGGNLDSK 47 4 0 0 0 0 50 4 60 1 0 0 31 1 0 0 0 0 52 1 50 1 0 0 54 16 49 3 0 0 47 1 49 2 0 0 50 2 52 10 55 2 51 1 53 6 0 0 41 3 47 2 47 2 58 3 0 0 0 0
VGGNLDSKGYGLATPK 36 1 36 1 0 0 0 0 45 2 0 0 26 1 0 0 0 0 37 1 29 1 0 [ 0 0 36 1 0 0 32 1 45 1 0 0 35 1 32 1 57 1 29 1 29 1 0 0 23 1 0 0 0 0 42 1 0 0 0 0
VLDTAAEK 28 2 0 0 0 0 40 5 22 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 2 24 1 0 0 0 0 0 0 0 0 0 0 27 2 21 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
VLDTAAEKNWQVTAVNLLTTTEEGYR 76 3 0 0 0 0 70 1 69 2 0 0 0 0 60 1 0 0 72 1 75 1 0 0 65 2 7 2 0 0 0 0 0 0 0 0 64 2 55 1 67 2 67 1 53 1 59 1 61 2 63 1 73 2 63 1 0 0 0 0
VMAEAFQSLR Kl 6 78 9 0 0 72 3 85 8 0 0 81 5 78 7 0 0 74 4 76 3 0 0 74 5 81 9 86 5 74 5 73 4 69 2 76 5 70 5 72 4 72 2 72 2 54 1 69 2 76 4 74 3 72 4 0 0 0 0
VMAEAFQSLRR 21 1 21 1 0 0 24 1 33 1 0 0 29 1 23 1 0 0 0 0 0 0 0 0 21 1 26 1 0 0 30 1 29 1 25 1 26 3 25 1 26 2 0 0 24 1 0 0 22 1 22 2 23 1 24 1 0 0 0 0
VVSQDFPK 24 3 42 4 0 0 46 3 55 5 25 1 52 2 51 3 0 0 44 4 41 3 0 0 41 5 36 4 38 3 53 3 45 2 41 2 44 3 44 3 35 1 0 0 28 2 34 1 49 1 48 2 48 3 49 3 0 0 0 0
WQTFVYLYDADR 72 5 63 2 0 0 81 5 68 5 0 0 63 2 69 2 0 0 67 1 58 2 0 0 70 7 81 4 62 2 7 1 67 2 0 0 0 0 75 4 63 3 0 0 62 1 0 0 63 2 67 3 81 2 74 5 0 0 0 0
WWYDK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 1 0 0 0 0 0 0 0 0 0 0 0 0 21 1 0 0 0 0 0 0 0 0 25 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
WWYDKGECGSGGGDSK 81 4 65 3 0 0 83 2 80 5 0 0 34 1 102 3 0 0 0 0 70 2 0 0 69 3 13 9 28 1 59 2 58 3 0 0 25 2 65 3 67 2 20 1 65 2 0 0 l 2 80 2 0 0 89 2 0 0 0 0
WWYDKGECGSK 48 1 0 0 0 0 0 0 52 1 0 0 0 0 34 1 0 0 0 0 0 0 0 0 0 0 57 1 0 0 0 0 0 0 0 0 0 0 50 1 0 0 0 0 0 0 0 0 41 1 31 1 0 0 47 1 0 0 0 0
YAYLLESTMNEYLEQR 107 12 103 7 0 0 101 11 95 32 0 0 102 4 16 7 0 0 101 4 102 7 0 0 101 24 107 42 99 4 95 8 104 6 50 1 95 13 101 12 95 5 107 5 107 10 0 0 95 5 95 5 100 6 88 3 0 0 0 0
YEGYCVELAAELAK 89 3 92 1 0 0 88 4 76 3 0 0 76 1 97 1 0 0 7 1 78 1 0 0 94 5 91 4 0 0 7 1 80 1 0 0 81 1 88 4 87 2 0 0 0 0 0 0 89 1 91 2 91 2 88 3 0 0 0 0
YTSALTYDGVK 64 9 62 7 0 0 66 8 ul 9 0 0 63 5 75 3 0 0 55 3 57 2 0 0 68 6 74 8 69 4 66 4 56 2 58 2 59 5 67 5 62 6 60 1 52 1 62 1 52 3 60 2 67 3 67 4 0 0 0 0
GluA2 (GRIA2)
ADLALAPLTLTLVR 105 9 89 5 0 0 98 4 98 11 0 0 98 3 96 6 54 1 93 4 98 3 48 1 99 26 110 30 0 0 96 4 88 6 67 2 98 16 101 22 0 0 |107 5 92 6 0 0|13 3 85 2 88 3 91 2 59 1 0 0
ALKQVQVEGLSGNLK 23 1 0 0 0 0 35 1 0 0 0 0 20 1 0 0 0 0 0 0 24 1 0 0 78 2 0 0 0 0 0 0 33 1 0 0 28 1 70 1 0 0 0 0 25 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DADTKLWNGMVGELVYGK 43 1 0 0 0 0 0 44 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DKVNDLVDQVLTLGK 104 15 106 7 0 0 |104 11 112 13 0 0 |108 10 114 9 0 0 |109 7 98 9 0 0 |108 19 128 20 0 0 |108 14 112 12 0 0 |106 16 108 18 0 0 |102 10 110 11 0 0 91 4 78 4 | 108 8 91 8 0 0 0 0
EEVLDFSKPFMSLGLSLMLK 0 0 0 0 0 0 0 0 74 6 0 0 0 0 0 0 0 0 0 0 54 2 0 0 50 4 91 10 0 0 0 0 0 0 0 0 44 2 52 2 54 2 22 1 49 5 42 1 33 1 50 2 0 0 0 0 0 0 0 0
EEVLDFSKPFMSLGLSLMLKKPQK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [ 55 1 61 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 49 1 0 0 [ 0 0 0 0 0 0 0 0 0 0 0

zzczccwo




CCCCCZZZCCCCCCCCCZZCCCCZCCCCZCCCCZZCCZCCZZCCZCZCCCCZZCCCZZCCCCCZCCZZCCCZZCCCCCCCCCCaQa

cczccczzccccco

EGYNVYGLESVK
EGYNVYGLESVKL
EYPGAHTATLK
EYPGAHTATLKYTSALTYDAVQVMTEAFR
FAYLYDSDR
FAYLYDSDRGLSTLQAVLDSAAEK
FDQNGKR

FSPYEWHTEEFEDGR
GADQEYSAFR
GADQEYSAFRVGMVQFSTSEFR
GALLSLLEYYQWDK
GALLSLLEYYQWDKFAYLYDSDR
GECGSGGGDSK
GKYAYLLESTMNEYLEQR
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GNAGDCLANPAVPWGQGVELER
GSSLGNAVNLAVLK
GSSLGNAVNLAVLKLNEQGLLDK
GVYALFGFYDK

GVYALFGFYDKK

GYGLATPK
GYHYLLANLGFTDGDLLK
HVKGYHYLLANLGFTDGDLLK
KDETYR

KLGYWSEVDK

KNHEMLEGNER

KPCDTMK

KPCDTMKVGGNLDSK
KWQVTALNVGNLNNDK
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LNEQGLLDKLK
LQFGGANVSGFQLVDYDDSLVSK
LTLVGDGK
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NAVNLAVLK
NAVNLAVLKLNEQGLLDK
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NHEMLEGNERYEGYCVDLAAELAK
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QTELAYGTLDSGSTK
QTELAYGTLDSGSTKEFFR
QVQVEGLSGNLK
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SAEPSVFVR
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AGQNGWHVSALCVENFNDVSYR
ARLSLTGSVGENGR

AVHTGTALR
AVHTGTALRQSSGLAVLASDLP
DADTKLWNGMVGELVYGK
EEVLDFSKPFMSLGLSLMLK
EEVLDFSKPFMSLGLSLMLKKPQK
EGYNVYGTESLK
EGYNVYGTESLKL

EYPGSETPPK
EYPGSETPPKYTSALTYDGVLVMAETFR
FAFLLESTMNEYLEQR
FSPYEWHTEEPEDGK
FVLDCELER

GECGSGGGDSK
GKFAFLLESTMNEYLEQR
GNAGDCLANPAAPWGQGLDMER
GSSLGNAVNLAVLK
GSSLGNAVNLAVLKLNEQGLLDK
GVFALFGLYDK

GVFALFGLYDKR

GYGVATPK

GYHYLLANLGFK
GYHYLLANLGFKDLSLER
GYSLLQALMEK

KFVLDCELER

KPCDTMK

KPCDTMKVGGNLDSK
KVGYWNDMDK

LALVPDGK

116

NG A ONANCOEOWWNONWONNRSANG A WOOEOCON-ANOANWONZN-ONOOCOACWNWONWONOONNGO

RO OMONONANON A OOWAAAOA000-20ON®O

x
3

coococococo

NUIOO AW AO0OO0OCOWOAN-ONOINIAIN -~ CONOOONOWAOR - WOWNNOO T 0O0OON O 20ON-0000O00ON

NWOONAORANNOWOOORO_ONOO0OOO0ON®

0000000000000 00OO0000O0000000000000000000000000000000000000000000

0000000000000 00000O00O00O000000

0000000000000 OOOO000OO0000000000000000000000000000000000000000000

0000000000000 00000O0000O000000

S W 2ONNNOOROONWO2NOWNGO2NONN2OROOOD2NPONNNONPPNOOWOOOONON-NOW-000ONNOO

ANOORANV - 2ONOROOON-NON-0O0O0O0O00O®®

126

2N NOWNNONON T0OWOOOONWOOWOWNOOWO O ON A

NP2 OWUNOO 0O 2UONNNOW OOWN==200hRO 20

oN--somsococOa~

>

whrOOANNROMAABaOOWA

©C 0000000000000 00000000000000000000000000000000000000000000000000O000

©C000000000000000000000000000000

0000000000000 00000000000000000000000000000000000000000000000000000

©C0 0000000000000 0000000000000000

coRoococoBocotPorBoooooRco

IS S No®
BoosfooooooNog

43

ONOCO- 2 200 -0ONNO-ANO-ON-NWOOOONOOOUNO-EOANNONWAROONOOOOWOOANO2-0000ONOO

LW OONVON-AN-ONOCOOW-OOW-"000O0O0O 0~

<
2

coococococo

N OO WA 2 0O00ONON OO -0NO-AE-00WO-ObOWWOAN_OWNNOONOOOONOO-20+-000000O0N

N2 CONNOWAA_ON-OO-200ON-0000O0O W=

0000000000000 0000000OO0000000000000000000000000000000000000000000

0000000000000 000000O0000O000000

0000000000000 OO0O000O00000000000000000000000000000000000000000000

0000000000000 000000O00O00O000000

WAN O Do PN RPN RBEDRSIWADN O o OBIOBRBASRDD A N} Do ABDSANR oD o o
g98c8ogoiPBolBYo8Ro2Re8RQRTcogocogsifoislopdbooBoocco8oB5BcdBo200@Qo0

Noow o ®
ocdo@%oocococococoR

43

A O WO SO ONWWOANONN NGO ® - NOOWOOON-"WEONEWOW®NOONOOOORONAWOW-0200=200

NCOCOWNO AN OWOOONONOWAOOOO0OOONN

@ o ®
cofoococo02%y

@
1

48

2O~ NNOWND S ONOOCCOWrEOWWOWAOOA00ONN

PR OWNAO AN ONRO S ANANOONPPANOONONO NS

SN OONNONWNNOWOOONOUVNO2200ONOOOO0 =N

©C 0000000000000 00000000000000000000000000000000000000000000000000O000

©C0 0000000000000 0000000000000000

© 0000000000000 00000000000000000000000000000000000000000000000000O000

©C0 0000000000000 0000000000000000

oo

8

NMoOsssooRNasNAsBoow

N
o2

NNo3

®

AnvosocowanaNoRIr00aNOOO BN G

PO ONN A 20O aaNaNOON b0 00ON®

coomg

o

on-soc2go-o-vano

®a.oz - N N Lol N SN RN
$ioozvovowowRounvumnEoaoRBvoooNa~NogalNoNnanIaR o

GRS LS NNNA WO aOaNONABOoWasaZ 000w o

©
3

coococococo

~
cococococooy

N
8

61

P A ONA OO0 WOWNNONNPOWOA0O0 000 EONEOWNWORNA-WNOOOONNOAROWAOOOOOOOD

0O 3OAEWWO--0ON-OOW--00000O0ON

Xcococoogoo

74

@
q

cocofodo%¥coccoooo

00 WO OOPNA R OPANONGNOO®WOOCOMO S WWOWAOOOOOASO

Swoz

0O OWN A0 20O WADANOW

@ COWm O WWAONOOONO S OWAO0O00000 =

N ®
ccocococoNE

N OO WW A ANO A ROWANAA A2 EE A 0O0WOOON A hOONANORDINOOWOOOON_OWWOWNOOOOOO a0

NS CONNONVWNONOOONO-ON--00000ONN

©
ccoocococod

@ s o m @ 2
QoocofiRcoloocoRcooBoocoyfooocoocooo

N2 O O0O0O 00O -_ONNNACOOWADOOOCOOCO0O0PO-NOWWWONNAO-WOOOONOONWON-0000000

N O CONWOONOOO 0000000000000 O0

00 R0O0-0MOBEDONABOON®WOO

ocmwwNn NI

B A ONAOANOWWRO WA AgOEIAENOGOOO®AG

@
o

NN O WENNAONORO A OWA3OANONOCOOOS®

GO m NGRS aNACONWONORN O RN RO ONON NSO NS AN NGNS ENO 00 OWAOR®WOOWOOON®

NN WO N WRWAN S NOOON A NOONNONO OO0 MK

ocNmoanNO©OOONN

FooNANOZbas0OsO0O~NG

NEsONOsO®AG

2oz

B Nm N O ANOACBW® AN

P OWONANNNOWONOA AR AONSONCOOOs®

WOOWOOOORORANONROWOOAWOO

S-woomoococumwwNomaNO G

A A AL ONSONWWONN-GNZNG

N
]

N O OCONNNW AN A OWOOO A NOWAOO0000WN

coown

=

sanvowossounBonasaNOo

coww =3

N

NRWOWOW=®N

wvog

NNOSOANOOWNNO O =

Naa3

w
8

N L ANAOANWN-GOOON-RBONAO_MOOOO®N

ohsocoBoocoodd

ao©
go8&

NWOONOOO - 20ON-ON-2N-2NONO-NONOO-000OWWNOWWONPWOWNOOOONWOWWON=20ONOOONN

NS CONWANWWAO O -ONOWOW_OO000ON®

@O AN SO WONNNO-AN -2 UNNON OO0 -0 0C0WWOORN-ONUNOO-OOOONOWANOR IO 0OONNOCO

N

s

N OOWANDENNOWNOOA A NS00 200 N

@ CONN-AOANOCONONNNO SO N ANAEA L OONOOON A WNORAON-NOO 00O ONWONTOW-A0ONGOO - -

NGO OORNNONONOBANOOAANOWNSONO = =GN

WOOWOOOONOWANOCNWOTOONNGO

SwNZ2anoohroOCON—_wWoOWNWOND

N2 ONOOO-NONWNONNOWN

OO OWNEPNONNOOWNG G2 a00000 M

BN SO AN O -WOOWO-NNOANING B N-OWO OO -A~NOENNON NN AONOOOOWNOENOINOO 000 AN

AW OCOABINOAN O OOUNNOB®R OO0 =05~

©C 0000000000000 00000000000000000000000000000000000000000000000000O000

© 0000000000000 00000000000000000

©C 0000000000000 00000000000000000000000000000000000000000000000000000

© 0000000000000 000000000000O00000

© 0000000000000 00000000000000000000000000000000000000000000000000O000

© 0000000000000 00000000000000000

© 0000000000000 00000000000000000000000000000000000000000000000000000

©C 0000000000000 00000000000000000




CCZCZCCZZCCZCCCCZZCCCCCZCZZZCZCCCCCCCCCZZCCC

Ccczccczccccccc®W CCcczzcczccccT

ccccccccczco

cccccco

LALVPDGKYGAR
LDQREYPGSETPPK
LMDRWK
LNEQGLLDK
LNEQGLLDKLK
LQGLTGNVQFDHYGR
LQGLTGNVQFDHYGRR
LQNLLEQLVSVGK
LONLLEQLVSVGKHVK
LSEAGVLDK
LSEAGVLDKLK
LSLTGSVGENGR
LSLTGSVGENGRVLTPDCPK
LTFSEALR
LWNGMVGELVYGK
MKLTFSEALR
MVSPLESAEDLAK
MVSPLESAEDLAKQTELAYGTLDSGSTK
R

NHEMFEGNDKYEGYCVDLASELAK
NKWWYDK

NTDQEYTAFR

QKLDLSR

QLLEELDR

QLLEELDRR

QSSGLAVLASDLP
QTELAYGTLDSGSTK
QTELAYGTLDSGSTKEFFR
RGNAGDCLANPAAPWGQGLDMER
RYSLLQALMEK

SAEPSVFTR

TPVNLAVLK

TTAEGVAR
TVWTTLMESPYVMYK
TVVVTTLMESPYVMYKK
VGGNLDSK
VGGNLDSKGYGVATPK
VGYWNDMDK

VLTPDCPK

WWYDKGECGPK
WWYDKGECGSGGGDSK
YEGYCVDLASELAK
YTSALTYDGVLVMAETFR

TARP y-2 (CCG2)
AATTPTATYNSDR
AATTPTATYNSDRDNSFLQVHNCLQK
ATDYLQASALTR
ATDYLQASALTRLPSYR
DASPVGLK
DNSFLQVHNCLQK
GFNTLPSTELSMYTLSR
KNEEVMTHSGLWR
NEEVMTHSGLWR
‘QLDHFPEDADYEADTAEYFLR
STEPSHSRDASPVGVK
TCCLEGNFK

TARP y-3 (CCG3)
DHAFLQFHNSTPK

DLSPLSK

EFKESLHNNPANR

ESLHNNPANR

GFHTLPSTDLSMFTLSR
GLQMLLTTVGAFAAFSLMTLAVGTDYWLYSR
KLDHFPEDADYEQDTAEYLLR
KNEEVMTHSGLWR
LDHFPEDADYEQDTAEYLLR
LTMGTLLNSDR
LTMGTLLNSDRDHAFLQFHNSTPK
NEEVMTHSGLWR

SRDLSPLSK

TCCLEGAFR

TCCLEGAFRGVCK

TARP y-4 (CCG4)
ARGDLTHSGLWR

DASPVGLK

EFLKASSSSPYSR

EGFHVSMLNR

GDLTHSGLWR
LNHFPEDNDYDHDSSEYLLR
LTGALPMGELSMYTLSR
STEASPSRDASPVGLK

VCCLEGLYK

VCCLEGLYR
VTTAASYSPDQDAGFLQMHDFFQQDLK

TARP y-7 (CCG7)
CVASEYFLEPELNLVTENTENLLK
EGAGVMSVYLFTK
LSDCSDYSGQFLQPEAWR
MALHAGLWR

VCFFAGR

YPDHLHLSTSPC

82
107

46

s h O EOANUOOWONNRSANAWN ANWONNEN A PWWOWAEZ~NO0O

CONWO - BWOO®=NN NOOWwE Ao ;W

com-aNnasooa

2 N w
ocZococoRgoocoo

104

33

61

NOPWWONOWDPO OO

3

N O AN OOOPOWAONOPNNG AW -OPONORWOWNWOND O ~N® OO
C 00 0000000000000 000C000000000000000000000000
C 00 0000000000000 000C000000000000000000000000

O WON O SNNONWOW-OENOAsb®O2WENCOANONRONOOO
© 0000000000000 000000000000000000000000000000

0000000000000 000000000000000000000000000000
000020 0NOWNO-CNWN A NOOEONOE-OW-NO-ONWACDD

AN OCOOOROWAWWONNOASWYWNWNO® =

©asownw

cococoocococoocooo

NoasrwacONDa
cccococococooooo
N S N
ccocococococooooco
ccocococococooocoo
N 5
NoooRoooooos
Locconocooocoo~

[N

P

CwN-CaNANC?ROO -
coccocococococcoocoooo
cococococococcoocoooo
ONwoOONWAMO MO 4O
cococococococcoocoooo
cococococococcoocoooo
cfNoooofooooooo
csscococoncocococooo

ornvRrONS

o;ooo)Aooco
cocccococococooo
coccccocococooo
co-soco-soconn
~“mvoomvomnsoao
ccocococococoocoo
ccocococococoooo
cofoocococoocoo
co-cocococococoo

~“nNvOoNo
coocooco
coocooco
conaoo
WA RO
cocoocoo
cocoocoo
N

oBoooo
oc-ocooo

cococococo@oocoo

92
90

38

coo
~ooo

@

cosnvsONOwmBOOO
~os-ssoNvOwW~NG®OOO
~oanvsOcscwmNOOO

cos-ssoNvON®NOOO

@
]
@
N

AN NaN—ORO®O

=

NG N0 oRW AW WNaANONON O 0w

P C®WO -2 0CONONNONONN-A AN ANOOROR-OWN-ONONNNOOOS
3

© 0000000000000 00000C000000000000000000000000
©0000000C0000000000C000000000000000000000000
000000000000 00000000000000000000000000000000
000000000000 00000000000000000000000000000000
wawoowoagovwoanosaNunbawsswonoRNOWNWOBNATIZIOO0O
~oa fswa N @ N aomow N IR

osoaoNn wonoomsonnENNEsaNNZOZOYNO W coswzggooo
0402 0-CO0-OWNONNONO S Ah a0 0ON-"0OAN-0OROWNAOOO
MNoONOO-_OCaNON_wwoOO-aZasNNOANNORON oamboON-AZOOOO

000000000 -ON-0COONOANNOOCOOdANOOWA_O-0=0=000

0000000200 wWa0ONN_S2ON-O0OO~NO
A NOOOC--OWAWAOOOmaAsaaN-"ORORO
0L ®WOO-0aNOWaAWA0OAZNNNANSONO?O

©OaMOOsOasOwWaWaOaa
ccococcocogoo

WNWa oo

AGNAQNQOGNAA
cococococococooo
cocococococoocooo
s“cocomnsococomoa
cococoRRococogo
cocosscooaoa
cococococococoocoo
cococcococoococoo
CaNNREGORawN S
anvaZRENNO R e
NONNGNSOOA =N
s“cocos00-0ao0a
cocosscooaoa
© »ow
goooocoocooBoy
Lococcoccococomoa
oW NOwa
CONNAGN o~

on=o

canv-_ocO-woo®ONOO
cfoocoooocococococooo
cscococooococococococoo
onvvoo-soONOO-sOO=O
@ w N N
ocgg8oocooNRooocooNo
ovwoooos000O0OaO
coccocooococoococooo
coccococooococococococoo
AroNOswAROBRO SN
oNwszowwRamoganwa
3
o@3coRoNooocoooo
cwwoo-o-co0c0o0000
ocnvNvNoOOCOas0Oa00-0
oQocco0coocoo0oco0o0oo
cscococoococococococooo
CRWaONWWRO WS o
CRWNONAARO®W- oo

CLMN s we N

oocooc)ooco
cocococococoooo
cocococococoooo
cofcocoBoooo
co-ococo-ocooo
ofocococoNoooo
cscocococ-ocooo
coococococococooo
cococococoocooo
comasanvooa
fwoawanoono
cfcofoBoooo
c-co-oc-cooo
cogoocoBoolo
co-ococo-ocoao
c%coocogoooo
cscocococ-ocooo
ofococococococooo
c-cococococococoo
Coaasonsona
cococoanvoowo

ssowmno
coococoo
coococoo
cocococoo
coococoo
cocococoo
coococoo
coococoo
cocococoo
s%oocoo
sacooo
Moo
cgoooo
c-ococoo
coococoo
cocococoo
cocococoo
coococoo
coococoo
cocococoo
caocococo
Maoaso

24
25

37
50
44

48

83
95

33

noo=
coo
w0

D wahoo©

~oc-cocovoN®mmOOO
=

[ T TN A SRR

wo

@
]
S

AL CWANN SO PWONONNOO W=
NN WO SR WO NG

L O - 0O0-ON-ONONNOONZNO—-ON-OCOOM-Z2sONNOON-NIwoOO
N

L 000002 0ONO-0ONON-O-NNON-OO-NOO-NOCONON®W-O0O
B AN SO ANANON“WWONCOWANSO A ANONWIWOONWAWOD N O
AN OWN WO P~ ONONNIONVLE - WAOONENOIWAON A3 NNOO
0000000000000 0000000000000000000000000000000
©C 0000000000000 000000000000000000000000000000
0000000000000 0000000000000000000000000000000
©CC000000000000000000000000000000000000000000

NN OOCOO A OON WA AN WNNWG-®O
AN OON-WNN-PRWOR-UANWNANGNO® A

AaNOO—OSNWROWNANN
P OCOONN-NNG~WwNOWN

WOoORWABRWN BN
~oc-so-ssoco0omO =
SowNnARWaOON o
~o-2-2NwWOoOO =0
~o-socanocooNO~
S“ooc-_wNOOO S
WO aNamON o
sosONNasONaW
ccoocoococoococooo
ccoocoococoocoooo
ccococococoocoooo
ccococococoocoooo

omQQOAQBmGQOAAO
canocoosswo-co00
ONNNO A wAGarDOaa
won roow

cyoNocoofocogoooo
csc-cocomoco-cocoo
c8ccccogooocccoo
csacoccoco-coocooo
ron PN

cfogBococogoogoooo
csoc-cocowoco-ccoo
camoococo-cocoocooo
camococamsomoOOoGC
ccocococcocococcooooo
ccoccoccocococcoocooo
ccoccocococococooocooo
ccocococococococooocooo

omn)ommoomg
co8ocoogoooo
co-ocoo-ocooo
ofococo@Rroocoo
cscoo-nocooo
ocfocococofoococo
cscocococ-ocooo
QogoocoBoooo
~oc-cococ-ocococo

codogoooo
Aicocsc-ocococo
co-co-—~co-o
csco00~00aa
coccoococococooo
cocoococococooo
coococococococooo
coococococococooo

@
oQoocoo

Nooano
coccocoo
cocococoo
oBoocoo
c-cocoo
ccococoo
cocococoo
haaaao
hamnaao
cenano
cocococoo
cocococoo
cocococoo
cocococoo




cococococcocococccoc000o ©000O ©O0COO ©OCOO0O ©O000O0O0000000000000000000000000 00O 00000000000 00O
cococcocococcoccccc0000 0000 00000 ©OOO0O  ©O000000000000000000000000000000 00O 00000 00000000O
cococcocococcoccoc00000 ©O0OO ©OCOO ©0OO0O00O ©O000000000000000000000000000000  ~Or 0000000000000
coococococococooocococoocooooo cocoo cocooo coococoo 0000000000000 000000000000000000 o cococoocoococojoocoo
~occcc0c0c0c0000O0O0O-00OO  CONN ~ONOO  0OOO0O0O0 0000000000000 0O0-O0O0rO-0000000000 00O 000000000 -—O0O0O
Socococoocococcococococogoocoo ocof® HoBoo ococococoo ococococococccocococcccoloofojoccccocccoo  ocoo | ocoocoococococo8Nooo
©0000000000000000000 +~Ora ~ONOO ©0OOOOO ©COOOCOOO0O000O0O0O000000O-0000O0O0-000 00O ©0OCOOO-0OO0S0O0O0O
coccococococococooococcoooocoo Ro3¥ NoKoo ocoococoo ococococococccooocccocooccoccoocccoolooo ocoo | ocoocococojooococooo
-0000000000000000000 OOr+ ~ONOCO OOr0O0O ©COOOOCOOCOO0O0O0O0O0O0O00O0O0O0O-0O0O00O000000 00O ©0OOCO~OrOO««—0O0O
®cccococccccocococccooooco oc0o0%Y FoBoo oofooco ocococococcccocococccccococccooocccoooccco ocoo ocoocofofooBpooo
coccocococcccococococcoooooo cor~ -~oNco ©0000O ©O00CC0000000000000O-0O000000000 00O  OO-OOO-0O00000O
coccocococccococococccccocococo Ro82 Hofoo ococcococo ocoocococccococococccoocococccofocccooocco | ooo | ocogooojooooooo
coccocococccoocococcccocoococo  oor« ~or00 ©000O0O ©O00CCO00000O00000O0O0O0Or0000000000 00O 00000 TOOTTOO-
cococococccocococccccocococo o088 Hozoo ocococococo ocoocococcocococococccococcccoBocccoococco ooo | SoococooBooYBood
cococococococcocococcccoooo covw® c-Nor ©00000O ©O000COCTr0000O0O00000O0TrOr00O0O0000000 00O 0000000000 -O0O0O
cococcocococcococccccocococo QofN® 88Fol ocococococo ocococococofococococccccocoloflocccccoccoo  o0oo 0000000000 FOOO
cococococococococococococccoooo c-aN --NOO 000000 ©r00CC0O0000000000000O0-0000000000 00O 00000000000 00O0
cococococococococococococccoocoo  QNUBEY QUToo ococococoo o©l00000000000000000080000000000 00O 00000000000 0O0O
0000000000000 r0000 ®O®® rr-¥rO  0OOrO0O  NOOOOOr0O00000O0000O0rOr0O0O00000000 00O 00000 -OO- OO«
foococococcococofoococofoocco SofY 888Be ococogoco GJooocooJococococococccocoojofccoccccoccoo ocoo HYoocoooBoofpool
coccococococcocoocococcoooooo $¥-Tb ®-v00 ©OCOO0O NOCOMOOTrOOOO0OCOCOO-OOrOr0O0O00O00000O0 00O ©0OCOCOOO0OOO«~O0O0O
coccococococccococoocccoocooo 8858 B8Fco ococccoco QoogooBoococococccoRooBoBooococoooooco ooo ocoococcococooofNooo
coccocococc000000000000 Nr©®m  N-YNr 000000 ONONOOOOOOOOOOO-OOOM--OOOTrO-OrO 000 ©0000000000000O

0
cocoocoocooco0o0o000000000O -] RL328 ococococoo oBoQoocoocoocoocoocogooohdsooooFoge coco ococococoocoococooco0o0o
coccocococccococococccooo000o ocoaN  ©0Or0O 000000  ©O00O0O0O0O000000000000000000000000 00O  ©0O00O0O000000000O0
cococococococococccccoococo ocoldf 00800 000000 ©O00O0CO000000O0000000000000000000 00O 0000000 000000O
cocococococococococcccoooo ~-®@N oCONOCO 000000 ©OC0CCO000000O00000O00O0-r0000000000 00O 00000000000 00O
cococcoocococccoccocccocococo HNENF O©OKOO 000000 ©000000000000000000080000000000 00O  ©0000000000000O
cococcocococococococcccoooo ~oo0®m NOmMOO 000000 ©r000C0O0000000000000O0-00O00O0-000O0 00O 00000000000 00O0
cococcococococococococcccococo Qo03® QoBoo ocococococo ofoooooocoooococoococcccoBocccooooo 000 00000000000 0O0O
0000000000000 000000 NO®N  ~Or-r0O0  0OOO0O0O0 ©O000O0O0000000000000000000000000 00O 0000000000000«
fococooocococooococcoooocoo RQoBE o800 000000 0000000000000 000000000000000000 00O  ©000000000000O0Y
-~occocooccococorocococororoo +-©n  ®o®wor ©0OCOO0O NOOYOOr~OrOOrOOrrOrOrO0O0O0OrO-r0OO0S0 00O ©0OCOCO0O0O0O0O0O0O0O0O
foococococcoccogoccozoBoo 5R8YN  Bokop ococcococo FooBoolfoFoozcopfoIofccocoPogooo ocoo ococcocococooocococoo
-~oocococorocooococo0O0OTOTOO o-No we~-o coocococo YOO O0Or+-00000OOrOOOYTN - r-OOT OO0 coo coococococococoococooo
FoococooBoococooococoFooo B8RZ HBEBE8Ro ococccoco ofoBoocolYooococoogoocol8LRBooYPooBo ocoo ocoocococooooccocooo
coccocococccocococccocooccco ©o0o0o 00000 ©0OOC00O  ©O00O0O0O0000000000000000000000000 00O  ©0O0O0O0O000000000O
cococococcoocococcccoco000o ©0o00O < ©O0COO ©0OOC00O  ©O000O0O0000000000000000000000000 00O 00000 00000000O
coccoccocococcococcccocococo  ocowman -~oNoO ©000O0O ©O000CCO0000000000000000000000000 00O 00000000000 00O
cococococoocococococoocoocoocooooo coxg HSo8oco cocococoo 0000000000000 000000000000000000 coco cococococoococoocococooo
cococococcococcocococcccoocoo  ocowom ~omoo ©000O0O ©r00C0CO00000000000000-r0000000000 00O 00000000000 00O
cococcococococcococococccococo oofRd Hofoo ococococoo o©f000C00000000000000080000000000 00O ©0O0CO0O000000000O
cococococcccc0000000000 ©0O0OO 00000 ©0OOOO0O 0000000000000 000000000000000000 00O 00000000000 000
©c0co0000000000000000O ©00OO 00000 ©0OOCOO0O  ©O0O00O0O0000000000000000000000000 00O 00000000000 000
0000000000000 O0-0000 NOYN ~Or0O0 0OOCOO0O ~OOrO0OrO0O0O00O00O0O-O0OrOrO0O0O00O000000 00O 0000000000000
Fooococococococoococococogocoocoo NoB8l 8oB8oco cocococoo QoolocodocococccococofooPofooooococooo coco cocoocococococoo@3ooco
coccococococccocococccco0000 ocomm  romoo ©00000O ©Or00000000000000OTrONT-O000000000 000 ©0O000000000000O0
OO0 O000000000O0000O000O coR3% oloo ococococoo oQoocoocooocooooocoooocolo8goo000000000 coo ocoocoo0o00O0O0O00O0O00
3% IS 2 8085
coccocococcococococcccoo000o ©0o0o0o ©000O0O ©00000O ©OOOOO0O0O000000000000000000000000 00O 000000 TOOTTOO-
coccocococccococococcccooccco ©co0co 00000 ©0OOCO0O ©O00O0O0O00000000000O00000O0O0O0O00O0O0O0O ooo | ocooccocofooldfood
~occocococcocorccocororoo  ~NoTwb -~ovoo ocoococoo ~comoorccocococcOrrOror000OTrOr0O0O 00O @ ©OO-O0OTrOO--OOO
P
RoooocoocococooRoococoQoBoo Tl woRoo ococococoo QoogoodococooooocoIloFoPBoococoBogooe coco cooRooFocoz8ooco
© 2 goy S°o58  soR googpool Qo583 8ox Noo3oohk8
~occco-cococcocococcororoo comm c-®mor ©O0OCO0O0O ONOYOOOOOONOOOO-r-OONN-r-OOr-r-OrO 00O ©OCOCOO0CO0O0O0O0O0O0O
Qocococfoococccocococogooo Ho¥® IB5Rof ocococcoco oBoBooccccojoccolBooiYeiooIZRoLe ocoo ocoocococococoocococooo
cococococcccccc0c00000000 ©0O0OO 00000  ©0OOOO0O 0000000000000 000000000000000000 00O 00000000000 00O0
cocococ0cc0c000000000000 ©0O0OO 00000 ©0OO0OO0O 0000000000000 000000000000000000 00O 00000000000 000
-~oororroooo00O0OCOT--aO Yow®m ~omoo 000000 ©O0OOCOr0O00O0O0O0O0O-O0O0OCT-OrOOr0000S0 00O 00000000000 0O0O0
gooRogBoocooococcoQ8Ngo BofB Hoxfoo ococococoo ocococococofcococococccogoocogloloofooooco o0oo ©000000000O0O0O0O0O
rooro00ccO0Or0O0cOr0000 ol  ®m-v0O ©0OOCOO0O  OrOMOOOOO0O0O0OTrOO-OOOCONOOOOCOO0O0OrO 00O 0000000000000
BooRNoocoococooocoog8oooo mo8R 8LI oo ocoococoo oRoQoocoocoooogoogoocolRooooooocolo coco cocoocoocoocozoooo
o
0o
22
o
5 @
]
5 =
x e s ]
] T 3
g g 2 g
=] X
o2 : EB88% 2] o ¥
[ZX%] a @ =] L4 = X >
£E £ £33% 2 5 < £ fo 5
= o ) w 4 < = T ag @ X
3 % & & o« ® z 5 © ¢ ¥ao ¢ 2 3
55 a Q a 3% s @ g S5 24 S a8 & ©
Jsa 9x & 2331 ] 2 g Gz g 3 S 23 g g8 = b3
02 T % =] w@ CaE o~ Q = «x 28 DB = = zZ Jdox =5 5 4
fop of = <3885 39 R 8@ £ g sscEs 22 8o x3psgy ez d ¢

= E H

oo g g v Ea =44 %% < s9 < 000ZE ZZ T W 5Lz Q¢ 68 I 3

0nE5E2TaEd %0 a2 9 [ 2% 2 couol 2 z22z9¢ g} g o wPMTw.U o« f o« ¥yvayx>zxt ¢ ©

836532m335 253g88 9% 3 5 © PUZ0, 8%¥9998S Si: 8.5 xbbhiifac 38,9 £1282239.3 §
I -~ - 4 4

SBO033REEE 250052 ¢B3 £g §8% o 2hazh iifsgosxESc. Gef EHccecsfag. . g B8ES cgBILZgEizcsd

®Qaa Q z i 44 a X wpE 9o 2>x0 = o w

290858 52555299250088 yutds 2.¥058 523038 S855285000558, 5 0E2200b R0k005 ; 2605 S782igatogatal

L0PR02n228 0 Souuix 4482 z2I89%8 acizIzd SSpuez25y ‘it oroogoaYpriliansas 0%2 Hhawdgl®B8zzgAR0

£3 3 sy 39043eS TJdZok IS-gx MD oFoa M ooz a2% 95T £ Iy O2-3 bog¥ IEISS0

282200833252 222553323 283825 ZEB7A5f ¥I2223% wwwwawmonmWMWWKNNMMWMMPWWWWWWWW <SS 2535838893385252

F<O0000QuWUWWOOOOOOX I35 0 OIoZF OIIuF > OIITI=0F OII<<<IL0O000UELLVO0O0OIIXISSEOFFFS5S SuaF OIoOWELuETO®IIIIZz05

[ B i n e i s e e i e e o s s e o s e e B ) a>5>55> [N o n e ] [ N n e e e AMDDDDDDDDDDDDD5D5DD5D5D5D3D3D23D53D3D3D23D53D3D3D3DD a>5>5> OZzZ5D5DzZD>ZzZz>D5>D5D5DDD>




coccococococoocoo coccocococococcoocooccc000000000000000 coocoo cococococoo cococococcocccoccocooc000000000000
cocococococoocoo cocccocococococcooccc000000000000000 coocoo coocococoo cococococcococcococcoc000000000000
coccococococoocoo cococcocococococooccc000000000000000 coocoo o-ooroo cococococcococcococoo00000000000000
cococococococoocoo cococococcocococoocco000000000000000 cococoo cgooBoo cococococcocccococoo0c000000000000
cocococococorocoo cocococococor-cocoococcoNOO-0O0O0O00000 cov-oo cococococoo C 0O rNONOrTNOMMITOOrO-r0ONO®m®©O
cocococococoBooo cocococococofooocooccocoB8oogooooo00000 cofoo cococococoo c3ogQPoYoBIFo9828c0BoFoco0goRFo
cococococococoocoo cococococococococor-roccocoNOO-rOOO 0000 orocoo cococococoo 0 OrNONOOMNONNDBNOO-0O00000 O
cococococococoocoo cocococococcocococojoococofooBgoooRoooo ofooo cococococoo cgog8koQocolBo858%co0Boocoococo8Bo
cor-roocorocoo ©00O0r0OroOrrrrNrrNOOrOOrOr0O - ~ov-oo cocococoro ~YooNOroOrro-rYWYOoOrOroOOOTMmO
=
co@B3oocoRooco ccoco80080083985888c08c0Ror0038 TobBoo coococogo BhookoBoosRo3lRlBoobogoccogo
coccocococororo cororo0OrOrOrrrNrOrOrNOOrOTO - - ~-ocoo cococococoo B ONTTrOrNTrONTOTOOTr000000 - T
o
cococococogoo coBoRoo8oRolyB8R50508500R050358 @Fooo cococococoo 880533%05888092830080c0000058Y
cororrorocoo F00OrOOrrOOrCONANTrTTrrOr0OONOO - ~ov-oo cooco-vro cococococorocorroronNcoo0OOOOOOOO00
o
cogog8oYooo SoocoBooIRoo8BoB88ERR2oRoocokool8 go8oco cocoolyBo cococococofooB88okoBooooooooooooo
cococococococoocoo ©c00000Or-00OrOrrrOrOrNOOOONO O ~ov-oo cococococoo F Y0 OrOrOOTrCOrrMNOOOOOO0000 NG
cococococococoocoo cocococococoBcooRofBRoNolBooocoz03 80 Fogoo cococococoo F3cogoYoo8B8o88 RoococoocoocoIgo
cococococococoocoo ©0-0000-000r0r00O0-0000O0rONOO -~ ~+~ooo coococooo CNOCOOOOOO-NO-ONNOOOOO0000OND
cococococococoocoo coRoococoBooofoQooozooocoQo8oonK g8ocoo cococococoo cQoocooccocoBzo8offooooococoocooBo
cococorocorocoo e OrrOOrrOOTCrNMrNOT-NTOOONO con-o coorwnro CMOOOO-OONNOOO-NOOOOO00000OND
cococoBooBooo N¥o9500k2008388Y830NsR000RokES so¥go cocog@kfo cQoococoBooB8BoocoYRoooooooocoolo
cococococococoocoo cocococococorcocooorooroorroror-oO00O ~o~ao cococownro Ccmoor-occOOmMNONTrNMOOOOO-0O0ONOG
@
coccococococococoo coccocococoB8oococcocoBoo8ooB8holoBoooon Y0890 coocogko c8ocoBococolBoggsococorococoolo
coccococococococoo coccocococorcoccooccocorcoororoo0000 ~aocoo cnorroo CYOroOrOrNNONOM©OOOO0000000MmO
coccococococococoo cocccococo@ocococooccocofocofoloocoooon Qoo c8of oo cQopocoho3i88oB8osBoocoocoooccooo
coccocococooocoo cocccococococcococooccc000000000000000 coocoo cococococoo c-cococccoccorccooccococ00000000
cooocococococooo 00 0000000000000 000000000000000 cococoo coocococoo oJococoocoococoRNooooooo00O0O0O0O00O00O
coccococococoocoo cococcocococococooccc000000000000000 ~ov-oo coocococoo cr-cococorocorno-roc0000O0000000OTO
cococoocoocococoo cococoocoococcocc0000000000000000000 2o3oco ccocococoo ofYoccocoBoogBoJoooocococoooocooo
cococococococoocoo cococococcocococooccoco000000000000000 Nrooo o-ocov-oo ©Y00O0OrOONNO-r0Or0000000000T0
cococococococoocoo cococococococococoococoo0000000000000 ©Qooo o5oo8oo c8ocococofooBBoQooRooooocoooooo
cococococococoocoo ©00O0-0O0-00O0r0O0ONOOO- -~ 00ONO ~oocoo cococowoo ocNococoocococorroocoocc00000000000
cococococococoocoo cococoBoogocoofNoocofoooBRgoocoBoI B8 Noocoo cococoBoo ocJoccococcocof8Foocococoooocooocoo000
cococococococoocoo coccococococococooccoooc000000000000 Nowao corownro D NOO-OOONNMOrrMOOO0OO--0ONM®O
cocococococcoococo cocococococcococooccoo0000000000000 2o05Q0 cogogko B8ocooocolshobsoococococogRoodgo
coccococococococoo coccococcococcccoccoocoroco0000000000 Nao-o cmor~oo rhoorccOCOYrONNYTOOOOOOT-OONTO
coccococococoocoo coccocococococcococooccccofococoooo00000 53oyo ohobYoo N2ooBoococofBolsiB8occococooRoolkso
coccococococoocoo cocccococococcoccoocccc00000000000000 cococoo cococococoo ccocococccccocccoocco00000000000
coccocococooocoo coccococcooccoccooccc000000000000000 coocoo cococococoo cococococococccoccocooc000000000000
coccococococoocoo cocccocococococcoccc000000000000000 ~ov-oo cococococoo c-cococcocccoror-rococco00000000000
cococococococoocoo cococcocococococooccc000000000000000 RoBoo coocococoo c8ocococccoccogozo00000000000000
cococococococoocoo cococococococococooccoc000000000000000 ~+~ooo cococococoo cNococoOrOOrNO-rOOr000000000000
cococococococoocoo cococococococococoococ00000000000000 egooo coococooo c8ocococoBooRogoo8oooooooc000o0
cococococoroocoo cococococococococooccoo00000000000000 coocoo cococococoo cococococococcocooccocc00000000000
cococococogoooo 0000000000000 000000C000000000O0O cocococo cococococoo Ccoococoo0c000CO0O0O0OO0OCO0OO0OO0OCOOOOCOOOO
cococococococoocoo cococococococococooccoco0000000000000 Nowoo cococownro CNOOrOrOOrrOrrNOOOOOOOOO0OT O
cocococococcoocoo cocococococcococooccoo0000000000000 Rogoo cococo35Q0 c3cofNoQookFoYQBooooooooocokso
coccococococococoo coorococcococoo0cororooNcOOOOOO00 Nnocoo c-ocococoo ~-ocor-occoOrNO-rrocOOOOOCOOO0O0C00
coccococococococoo cocoBocococcococococcofoYoohooooooooon exooo cQoococoo fQoo%ccocoBBolRocoocoocooocoo000
co-roocoococoo cocccococorcoorroorororo000OrO0 T - coroo cococococoo coccocococcoccocccocooco00000000000
cojBoococoocoo coccocococoBcoco8looBotogococooos g coloo cococococoo cococococccccoccccooco00000000000
coccocococooocoo coccococoroccocorrococor-o00000O-00 O No~ao corownro T NOrMOrOrNNO-N©GOOOrOOr 00T
~
coccocococooocoo cococcocofococoficcolzoo0o00og00Bo golgo coo8Ro 8ok 3oQo38roYhioocofocos8co8Ro
cococorococoocoo ©0-0000-000r0OrrOr0Or0OrONOO - ~aowo o-ocownoo © Y 000000 -rNONNNYOO00000000 MmO
0 0 © © Coor - ool ~ -
ccocoQoocoocoo coloococoBooofooggoBooB8ocoBoBoox g €8o080 ocjooBoo oBoojoococoghog88YocococoocoocolFo
cococococococoocoo cococococococococooccoco-o00000000000 coocoo cococococoo cococococcococcocooccocc00000000000
cococococococoocoo cocococococococococoocococolooocoooooo000 coocoo cococococoo cococococococcocoocoocc00000000000
co-ococococoocoo C oo+ r-ONOCOOTrOONT-OmMOrN~—O-NOOO- Nowmo cococow-ro CYOONOTrOONMOMr0O0000000000OND
co8oocococoocoo cooB5F¥opcooBooBRoFort s Ro88co00y fogdo cococo®mo oc3coBojoo8Fogoocooooooooooyo
cocococococcoococo coccocococorcocoocororoo00000O 00O Nwowo cmananoo CWOrrOrOrmMMOrONOOOr000000-0O0
coccococococococoo coccocococoYoococoocoloPooocooocofooog 8Logo o5g8hRoo c3o88c08c5¥8o3o%c008ocococcoQoo0
x
a
ox
x w z
[ o H
e 3 I @
xT 13
=] Z > « O
se 2] g el
a3 x O x
55 x a r s 08
x 28 2 £ & 332 3
«3 a2 % ¢« 5 x 285 ¢
'3 3 @ s 7] g g x a
4 v . 32 823 =z ¢ o 2 5 «z & 3 262 &
o X0 L 2s ZJI2 g ot S oy o oW o zZZz xp o g £z 9
[ a 9O I8 « a dg @ Tx® & [=g=1 o X cEo ¢ _« x
2. ¢ ki = « 2 U _boE Ff % FoEQ 29 < EZo g S ¥ 29 B2 9 ni.oss G 5
¥x > pI3Ix? xxr o xx Qx> xQs%Txx BwE>A Qa o wsuw 2 = gy g2 2 HHgEx3 >89 xxx
>3 3 _LIEfz St w 933023002239553 MR o [ slg &g E 9 %% GFExyl SgSoru Ed< zdd
g% _gxIJdiaas Chory RIIILI>IZ0HOI2S «¥Z33Q & =% 2a0 Zo g £.33 35g0%2% sSsEoou¥oanm zzz
] <] 2 jim -] Gx I 240
S§32258800, (Ehaamgaiidbiopifecacids Sodf: 9228z Eal8ags £ caBBecopbf 330d520244.550838
OZES » D E X0 THODS<T oo [ogm o a = =2 < FEEJROQad ZE agg Q
E>9Z03<843 S2QuUuHL2Ta 19> SpQSaoxdlEtwg S <3320 whazgxo TSuWdn 3520 EaT<adg wug ==
>308z205528% OB RC2355530252202033%5S5602] oo NELoZgs ESYYLssddz300 eauct30oaliio
@p022Z232TuasSS grzocsucs 330920802920 F3ds=22882a E s Eo&Ta 2 £222E5525220qu R RIarS3WUsSRR
83322221023 3505885223024 93520 gurzzo0a0a EZ008% EXgoRogzs FeEsst 0222%8 5 0% 245232
£259989z3 2anG23a Qur>iffioale Jz< SopdHIE g PEEE A U206ESzzz2z211
21006508522 252012505 ER8US20835824rn6ULO2Ye ¥ndded XaucaYpun oLLLDGGanwmmwoDVSAToHoosswss
OIIJI330x55> 0000 0OUULEETO0O0OIXIOIZZZEEDDRFSS5S5 03Ik L<WUIIZ0OF Z000ULUULEIJIII002Z20CBOFR>S3535355>>
AaDZD5D5DD5D5D5D5D5> QOZDDDDDDDDDZDZDODDDDDDDDD3DD3D3D3DDD a>5>5>55> [ i e e e s e MDDDDDDDDDDDDDDDD5D53D5D3D5D53DD3D3D3DD>




cocococoo coo ° coocococoo coocoo ° coo coo cococococoo cocococococoo cocoo o cocoo
cocococoo coo ° coocococoo coocoo o coo coo cococococoo cocococoocoo cocoo ° cocoo
cocococoo coo ° cococococoo coocoo ° coo coo cococococoo cocococoocoo cocoo ° cocoo
cocococoo coo ° coocococoo coocoo ° coo coo coocococoo cocococoocoo cocoo ° cocoo
ToanN® ~ow © ISR © - ao ~ e —o- Nnooo-o ©er-NoO®mO - ~No -~ N No -
to5588 @ow @ 22N 2 Coozs T P cog ®Ncoco®o raeN o2l ooxy ® P
JoskSe 8o¢ 3 BB85-82 Boods 3 58N T8 8 $88koBo8 EER ] < 8028
coma-a —ow ~ ®ao - © ~ o ~ —o- o« NN-ocoo- Nr-rrorro o~ ~ o«
ongay oo IS 20009 ® = og o o Cor NY¥%coox wrcoomTo Qoxe@ 5 Nong
o888 808 5 8808089 580298 9 JoR 8op 5383 & B55802 go3Q K Fo%8
ormara o« ~ IR ~ ~ ao - oaw oo ~-roocoo Nocoroaoo ~ooo - Noro
~o © =3 ~ 3 © @ o o © @ ~ o - =3 @ o = o @ 3 o [1:3
85828 8ok 2 8838c0o9 3 83 5 oRY Joo &8Boooo JooFoBoo §ooo & Noigo
o-anown oo~ ~ N ~ ~ o ~ e coo ~-vocoo~ Nocoromoo covo - o~
o @ o ~o © (=3 = oo [r-3 @ ® o - @ - ['=3 o ] -
oRIFog oo < 5888 <2 ) 83 3 B33 coo J&Beocoq SooBeopee R b= Bosd
corror coo ° oo~ ° - o~ - coo coo cococococoo cocoroaoco oo ° cocoo
cof%ox coo ° QooBooo Looog 9 coo coo cococococoo cocojogoo Sode ° cocoo
coanown cow - cror ~ ~ -o - cow o NN N-cr-omown o« - ®o- -
cosgoy o © ©w o ~ woo8o o co¥ oo eN@TNTO 28cgogo® 2029 © Noon
3828 508 3 8Bokook 2 & g X S°% BIBINES BB8KBodox 2o8¢ z INEREN
co-noo co- o ~+~oococoo ~ - - coo ~oo ~n-o-oo Nor-ooaro oo~ - cocoo
0 = - -
cofFoo coq & 8Foo ° R 98 g coo oo §85eloo GokooBge cod8 3 ©ccoo
comw-o~ —o- - aNNo - ~ ~ aw - o« o« INE Ry pp—— YrrNowo~ coa~— ~ wo-—
colToyg @00 @ E0o®oo® = xS o 2o o3 cemon©n CENNoBoQ 2o © Noon
538 808 2 58oR & 5°335 9 8oR 503 88BoK8R 55JYoBoQ 255 = Sogk
coaNo~ ~ow ~ cvo- ~ ~ INEN ~ N ~ow Como o~ cnavomom <vowa ~ Tra®
Yooz ol @ o0 3 200008 = 29 o oo Son Boroxn g 1000 oB8ow wowg 8 ox
Jogesot 802 ¥ B8oBox8 500883 3 588 8ol BIRoIBY IRBRoBoY 8088 & SIBB
mosa-o -ow © ] - N o~ - co- co- oo a- carnoomo monw ~ vor~—
" 0 o
© o ®on = Q2uNoow T D008 = o 2on coenoz0w N on @00 200w
Lo3IB8%e oh by 3888 ey 8 83 & Sogo S8 REBosRR E5QRexgoe BeoB3F S 8038
cocococoo ~oo ° cococoocoo - o~ ° coo oo~ cococococoo cocococococoo cov-o ° cocoo
cocococoo Qoo ° coocococoo Poocog ° coo cod cococococoo ccococococoo coko ° cocoo
conrown o~ ° ~-ooo~~« cocoro - ~or o NNrooro ~romomor Now~ - - cov-o
@ = ~ Q =3 o Q @ o o - -m © o © © 14 o
coBRoE Nod o 8¥oookR ccogo 8 8o8 goR 83%ooRe FBoRofoBoogoly 8 S E
Noanoo ~ow ~ ~no- ~ - o - -ow cow N--ooro N-omovoo cowo - co-o
© @ © 0 © o0 0 ®
go8Roo 8o < 8808 & 8 88 & RER 28 B8&Booge 88oRoBoo cofo 3 coge
corvox coo ° ovo- ° - -o - ~oo —o- corow-~o Noorono~ co-o ° cooo
Lo8Be3 coo ° oFox ° Rooge & Qoo Qo8 coBogRe QoogoBoY cogo ° cococo
coaNNN cow - croa ~ - I - -ao [N S fevvoToan EE TN - g
200r8® coQ & Qoo o < T3 ¥ 2o~ orn caNoNay NYYBoQol o393 o 2t o
R8eLBSE 8 8 §Rokox® $o833 3 {BK 358 598o]8Y KE3B8oBobk 2383 3 Y2
o-somon mow © oo © oNo®mN © N Now mmo-oN - ocaaT-oNo N-oo ~ o-a®
cuooo® 2o IS NPomc xR w-oan © 00w Sowm ch@con® NEoONTO o moog 3 3285
38%¥8o2 2 5 ¥BoR5IY 85085 $ 8388 808 558 2 83833 3eR8 2 85
cocococoo coo ° coocoocoo cococoo o coo coo cococococoo cocococococoo cocoo o cooo
cocococoo coo ° coocococoo coocoo o coo coo cococococoo ccococococoo cocoo ° cocoo
cocoroo ~oo - ~ococococoo - o~ - ~oo -o- Nan~oo~o ~romomoo Nowo - R
~ = ° o o o @ = Nog o Or o200 Sox s o
coooo oo 2 Bocoooo Rooody 3 oo No8 3%Yoone $hoBoBoocofoBo s 0039
~onaoo coo © -ror - - - ° -o- o No-ow-v~o N-onomoo cowno - co-o
0o - ~ = o = ~ © ~
goB8Boo coco 8 8Fo Ry 5 R 8 ° 3ok 5od 8oQox80 58eoBoBoo co@Bo B3 co8o
cocococoo coo ° coocococoo coocoo o coo coo cococococoo cocococoocoo cocoo o cocoo
cocococoo coo ° coocococoo coocoo ° coo coo cococococoo cocococococoo cocoo o cooo
coarow coo ° cvo- ° - - - N oo ~n-oooo N-orowor -oao - cooo
0 o~ h.o ] ~ N ® o = @ @ © 0 o © o o o =3 o ® o
Qe&ber ece ° IBebkoeco X 88 b 338 8oo 8YQoocoo 88c8oBo2 §o8o 8 cocoo
coraoo coo - -~oocoow~ - - - coo cow rorvooo --onoroo ~ooo ° cocoo
colNBoo coo 2 SoocooN® 30023 3 coo co2 Y§ohQooo YPoFoRooo¥Rooo ° cocoo
cocococoo coo ° coocoocoo coocoo o coo coo cococococoo cocococococoo cocoo o cooo
cocococoo coo ° coocoocoo coocoo o coo coo cococococoo cocococococoo cocoo ° cocoo
caNrow o~ ° -ro~ ~ ~ INES - ca® - NN snaNoSom ow - - R
T ) on® - c9ox © = cw© ® ooy Tao cco-qow Co-0o0o8 oroo kS cowa
N8IBo8 g 58cFoco® 5o5% 8 2 383 I8 T8 N8Y L8n8okod 2589 < 8¢
comao~- —o- ~ -row - - o ° orw -o- NN-oNo o--NnomNoO Nown - - co-~
NohTol oog < STol ~ < tg - on ¥ zog gevovoxs 2usvoo8o Sog k3 Qoo
Nokdogc f°5 ¥ E3okook o038 X 308 8eRogox 2BINoR 5ok 8 < BogR
cocococoo coo ° coocococoo coocoo ° coo coo cocococooo cocococoocoo cocoo ° cocoo
cocococoo coo ° coocococoo coooo o coco coco cococococoo cocococoocoo cooo o cooo
coarow —o- ~ croa ~ - - ° . o« J mooromox o~ ° -o~o
com30b 209 < NLon 2 Voo©n ° @9 ®on chhoyew i 9o2og o co%o
&8os 808 < SBokood 80083 {88 o 555888 8 RoBod §o28 58
woaro~ oo~ ° Noo - ~ ~ - ~ ~ow ~ow B R LaNTNO®mO moma ~ wow -
So8voy oo ° Oro200Q ®oony ° 2o Non Dewowny wgsvoos o Noro S woN®
80883 B B5o8oof 2 R 2 Qo8 Fok 838088%F 285898 Bokb2 5 Bol¥8
g H
x x Z o
g 3 5 g
g ['4
g g - xQ x = x £
3 2 3 1N B 3 g5 ef £
© g 5 @ vy T == Q < T 9 % 5o 10} g
@ @B z = s 2 e x & & & w > ©Z g 95 o 4
x Qo Ex & E x 95 % < > aokt 8 « o a 28 Bol > x W ¢ b
S & z3 3= z B fux¥ 5. 2 = 198§ S 8 o« 9 o 292 _B2x% Srg _xg 24
Poa og s ] S Bouy ¥ 0g I X = 205 «i SE 5 « E g3 cw, hh3 SIH0F malF Hus Yo
g Igzzs 8 oy g 2535 ,9 =8 & 2 4 g8z IPEES w2z 5 85z,830cog 53Lgh 90858 gg= Wm
he OEfE Hzwz o 8wz Bl < & 9 OOR ©
£ E2rwa 9 x £ sS¥ry¢ U odaid g ogxz £ Z >>a WoooQe ] w &a <0 iz o< <=3 i
& 63503 [ Saan¥ L 9566 mey-9&B = Sexzzd aPlB8afWwrl ¥ OIFLIOFEESEO=03e 56ald P
d,EmEaa = _g0k$ P 4730) <x>dEE wosSooSeExed X a3 o 0Hp208 =5E2a0ad AOSSWZ> 2009x¢30< _Cuw
NsSrsizpaowlxx o<Zas R5I37 EpT S 6 £g20<<z =8zuwlo0> o [Cpm [RCRG) ZawWlo ZoPoLmwk e S
£22SSE585F<5530 SieSs ESs3ussyxERY%cogkge E50s3 SrouwssaIlifon F>£IxX6>>9 280 coAWLEEOEr
£ £ LS S s =z casIuf bt 3 8858 m £86 =
SEES=C0o0apdnnEs 3u2s2 =2S00ssiLogok oY o SSo0aac E0eoTIEngSaIhigg a0z 0000 n L3Zell TSEQOIIZWOR
85002apLLIQG6Le £22z23 ©50=5220CE512¢ec2a2 2 3292880 PREzZzELLE0TYURD SowmpIrRooOYIQcxl SI3>S330L0
SIS 100FRFESILL=2 >20320 S1n10%o055ppEeisnsds 6 B8=L00> WrRRosulivsSute QrwxdQoo0zsc0gQa0a £3>0z22x20>0>
z [SRagrgupap -3 7717 2] F>3>3>> Z00UWWELLII33=0 FE>3> > z O3I3F QULOOIXIdCnuF>> O<o oorT IXx J=2Z>5> mowoxI3z =
o DDDDD5DD5DD5D> =] DDDD> ADDDDD5D5D53D5D5D5DD DDD> =1 o DDD> ODDDDDDD5D5D5DDDD a>o> DOD>D DD DDDD> [ e e e e Jen e ==}




52

45

39

95

83

22

34

31

33

66

66

41

48

73

70

50

76

30

56

57

45

36

55
43

67

50

a7

45

103

86

60

68

26

29

33

24

41

36

26

52

P Brorin-2| (VWC2L)

U LLEEFKPSPCEWCR

U NGPNCFAGTTLLPAGLEVK
U DHSFLATLAR

U GNKESTMLCAGPK

P LRRT4

U LQTLQSEQFK
U NAFAGLLK

U NLDFLDLGYNR

U TFHPVPNLR
P PORCN

U AVSLGFDLDR

U LAQLLSACLLSK
U LGLPSYLK

P SAC1

U ELSAQPEVHR

U VVTNQEGVFR

P ABHD-6

U DMWLSVVK

U ELEESAALQK

U KLFLELVNEK

U LKVPTQLLWGK

U NLHLVCVDMPGHEGTTR
U QDQVLDVSGADLLAK

U SSLDDLSLVGQVK
U VPQQLLQGLVDVR
U VPTQLLWGK
U YSLHENMDK

U YSLHQNMDK

U ETPPDALLLESPFTNLR

U ETPPDALLLESPFTNLREEAK
U KLYNLAAPSR

P ABHD-12

U VLSSLGYHWTFDYR

U VQFLPFHSDLGYR

P CPT4

U AGNAVHTLLLYR

U ATALANDFLR

U LPGVEKDHLR

U LOLYLQLK

U QPVPSAQETVR

U TWLALVR

U VAVDKHQALLK

U YLESVRPVLGDDAFDR
U YNFLSCK

P RAP2B

U ALAEEWSCPFMETSAK

U SALTVQFVTGSFLEK
U VDLEGEREVSYGEGK

U YDPTLEDFYR

Table S1A, Schwenk et al.



anti-GluA1-a anti-GluA2-a anti-GluA2-b anti-GIuA3 anti-GluA4-a IgG
B, APs at CL-47 rb-wt mb-wt mb-Griatko  [rb-wt mb-wt mb-Griazko  [rb-wt mb-wt mb-Griazko  [rb-wt mb-wt rb-wt mb-wt rb-wt mb-wt
o 2 o 2 o 2 o 2 o 2 o 2 o 2 o 2 [ 2 [ 2 [ 2 [ 2 [ 2 [ 2 [ 2
g £ g £ g £138 £ 5 £ 5 £/ £ 5 £ s £)15 £ ¢ £1]g £ g £(fg & 5 ¢
] s ] s ] S ] s ] S ] S ] S ] S ] S ] S ] S ] S ] S ] S ] S
& 2 & 2 § 2[eg 2 & 2 §g 2|e&g 2 £ 2 g 2|& 2 § 2|& 2 & 2|§8 2 ¢ 12
3 E 3 E 3 E 3 E 3 E 3 E 3 E 3 E 3 E 3 E 3 E 3 E 3 E 3 E 3 E
Mark Sequence = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
P GIuA1 (GRIA1)
U ADVAVAPLTLTLVR 107 14 80 9 0 0 72 3 80 3 0 0 104 7 83 5 86 3 66 2 76 2 74 4 81 3 0 0 0 0
U ALQQVRFEGLTGNVQFNEK 24 1 45 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U AWNGMVGELVYGR 85 15 75 10 0 0 73 3 84 4 0 0 81 8 62 7 72 3 62 2 78 1 7 4 96 4 0 0 0 0
N EEVLDFSKPFMSLGLSLMLK 51 3 [ 0 0 0 41 3 0 0 0 0 74 4 0 0 0 0 39 3 38 1 38 2 31 2 0 0 0 0
N EEVLDFSKPFMSLGLSLMLKKPQK 37 1 0 0 0 0 0 0 0 0 0 0 44 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U ERLVVVDCESER 45 2 35 1 0 0 0 0 0 0 0 0 50 1 25 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U FALSQLTEPPK 97 21 85 10 0 0 66 3 85 2 0 0 103 10 83 4 92 4 69 2 37 1 85 4 78 5 0 0 0 0
U FCSQFSK 36 1 34 4 0 0 0 0 28 1 0 0 32 1 25 2 26 1 0 0 0 0 21 1 25 1 0 0 0 0
U FEGLTGNVQFNEK 72 12 73 5 0 0 63 1 67 1 0 0 76 7 74 2 74 1 67 1 85 1 62 2 91 2 0 0 0 0
U FSPYEWHSEEFEEGR 64 5 35 2 0 0 0 0 0 0 0 0 64 3 2 1 26 1 0 0 0 0 0 0 0 0 0 0 0 0
U GFCLLPQQSLNEALR 97 14 70 3 0 0 94 2 91 2 0 0 103 10 67 3 7 4 32 1 41 1 69 3 41 2 0 0 0 0
N GKYAYLLESTMNEYLEQR 34 2 0 0 0 0 0 0 0 0 0 0 44 2 42 1 0 0 23 1 40 1 0 0 0 0 0 0 0 0
U GLSVLQR 48 " 45 6 0 0 0 0 43 2 0 0 46 2 52 3 41 3 0 0 36 1 40 1 46 1 0 0 0 0
U GNAGDCLANPAVPWGQGLDLQR 60 7 61 2 0 0 59 2 53 2 0 0 59 2 0 0 58 1 44 1 0 0 49 2 67 1 0 0 0 0
U GPVNLAVLK 81 6 63 4 0 0 60 1 al 1 0 0 4l 2 7 3 62 1 80 1 53 1 66 3 67 1 0 0 0 0
U GPVNLAVLKLSEQGVLDK 0 0 26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U  GSALRNPVNLAVLK 35 2 27 1 0 0 0 0 0 0 0 0 40 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GVYALFGFYER 75 19 58 3 0 0 68 4 53 2 0 0 69 10 55 2 59 2 59 2 47 2 65 6 64 7 0 0 0 0
U GVYALFGFYERR 44 2 27 1 0 0 0 0 0 0 0 0 26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N GYGLATPK 49 15 34 5 0 0 47 2 52 2 0 0 49 4 35 1 44 1 47 2 46 1 46 1 42 1 0 0 0 0
U HVGYSYR 22 2 25 1 0 0 0 0 0 0 0 0 28 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U KLGYWNEDDK 28 1 31 1 0 0 0 0 0 0 0 0 0 0 26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N KPCDTMK 48 1 0 0 0 0 0 0 0 0 0 0 44 2 50 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N KPCDTMKVGGNLDSK 27 1 0 0 0 0 0 0 0 0 0 0 21 1 26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N LDLSRR 25 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LEKNGLGYHYLLANLGFMDLDLNK 68 3 25 2 0 0 0 0 0 0 0 0 81 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LELVSDGK 60 7 48 4 0 0 50 3 54 3 0 0 60 4 47 2 57 1 37 2 0 0 47 2 49 2 0 0 0 0
U LGYWNEDDK 42 1 37 1 0 0 0 0 34 1 0 0 35 1 41 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LMQQWR 35 8 24 2 0 0 30 2 0 0 0 0 35 4 34 5 23 1 2 1 21 1 0 0 33 2 0 0 0 0
U LNALLGQLVK 70 9 57 8 0 0 48 2 56 1 0 0 65 5 62 5 69 2 46 1 70 1 44 2 78 2 0 0 0 0
U LNALLGQLVKLEK 64 4 76 2 0 0 0 0 0 0 0 0 7 4 34 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N LNEQGLLDK 49 10 49 7 0 0 46 2 38 2 0 0 53 5 51 7 46 1 32 2 37 2 31 1 30 1 0 0 0 0
N LNEQGLLDKLK 62 " 49 9 0 0 44 4 34 2 0 0 65 14 68 8 45 3 51 2 46 3 45 2 42 3 0 0 0 0
U LSEQGVLDK 65 9 51 7 0 0 48 3 46 2 0 0 51 5 59 4 50 1 46 2 40 1 60 1 45 2 0 0 0 0
U LSEQGVLDKLK 50 10 51 5 0 0 49 4 54 3 0 0 52 10 44 4 42 2 43 4 47 3 31 2 31 2 0 0 0 0
U LVVVDCESER 66 18 68 13 0 0 48 2 44 3 0 0 64 5 63 5 47 2 55 2 57 1 37 2 53 2 0 0 0 0
U LVVVDCESERLNALLGQLVK 62 4 46 1 0 0 64 1 0 0 0 0 61 3 51 1 0 0 63 1 55 1 50 2 57 1 0 0 0 0
U MKGFCLLPQQSLNEALR 59 3 42 2 0 0 0 0 0 0 0 0 37 3 33 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U MLFQDLEK 48 14 40 5 0 0 30 3 32 3 0 0 45 5 36 5 30 3 0 0 28 1 44 5 39 4 0 0 0 0
U MLFQDLEKK 27 1 0 0 0 0 0 0 0 0 0 0 26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N MVSPLESAEDLAK 90 12 40 4 0 0 92 3 7 4 0 0 90 10 56 7 90 4 96 4 84 5 84 4 107 4 0 0 0 0
U MWTYMK 22 4 0 0 0 0 0 0 0 0 0 0 20 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NANQFEGNDR 39 2 45 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NANQFEGNDRYEGYCVELAAELAK 89 12 0 0 0 0 66 1 62 1 0 0 107 8 0 0 0 0 0 0 0 0 80 1 0 0 0 0 0 0
U NGLGYHYLLANLGFMDLDLNK 103 25 76 6 0 0 82 3 0 0 0 0 81 15 80 2 0 0 59 1 0 0 72 2 7 2 0 0 0 0
U NGLGYHYLLANLGFMDLDLNKFK 102 9 0 0 0 0 91 2 0 0 0 0 89 4 0 0 0 0 0 0 0 0 68 2 23 1 0 0 0 0
N NKWWYDK 0 0 26 1 0 0 0 0 0 0 0 0 24 1 26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NPVNLAVLK 74 12 61 6 0 0 52 3 64 1 0 0 66 8 70 3 70 1 50 1 57 1 53 2 48 1 0 0 0 0
U NSGAGASGGGGSGENGRVVSQDFPK 65 8 0 0 0 0 43 1 0 0 0 0 63 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NSGAGASGGSGSGENGRVVSQDFPK 0 0 64 3 0 0 0 0 40 1 0 0 0 0 47 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NWQVTAVNLLTTTEEGYR 120 13 141 6 0 0 112 3 120 2 0 0 113 5 120 3 109 2 127 2 112 2 120 3 126 3 0 0 0 0
U QRLDLSR 33 3 32 1 0 0 32 1 25 1 0 0 28 2 39 1 25 1 0 0 0 0 26 1 21 1 0 0 0 0
U QTELAYGTLEAGSTK 137 18 111 10 0 0 106 3 103 2 0 0 132 " 17 5 108 3 111 1 107 1 103 1 105 1 0 0 0 0
U QTELAYGTLEAGSTKEFFR 41 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U RGNAGDCLANPAVPWGQGLDLQR 70 12 65 2 0 0 48 1 70 1 0 0 72 8 66 1 55 1 45 1 40 1 35 1 48 1 0 0 0 0
U RPKYTSALTYDGVK 33 1 22 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N SAEPSVFVR al 15 55 5 0 0 59 4 78 3 0 0 73 25 31 2 42 2 46 3 51 1 36 2 55 2 0 0 0 0
U SKWWYDK 28 1 29 1 0 0 0 0 0 0 0 0 0 0 30 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U SMQSLPCMSHSSGMPLGATGL 81 " 0 0 0 0 53 1 0 0 0 0 85 4 0 0 0 0 0 0 0 0 0 0 73 1 0 0 0 0
U TSTLPRNSGAGASGGGGSGENGR 7 8 0 0 0 0 0 0 0 0 0 0 62 6 0 0 0 0 0 0 0 0 48 1 0 0 0 0 0 0
U TSTLPRNSGAGASGGSGSGENGR 0 0 75 2 0 0 0 0 0 0 0 0 0 0 61 2 0 0 0 0 0 0 0 0 69 1 0 0 0 0
U TTEEGMLR 42 5 0 0 0 0 0 0 0 0 0 0 33 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TTEEGMLRVR 43 1 24 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TYLVTTLLEDPYVMLK 83 7 90 4 0 0 93 2 74 1 0 0 89 4 89 3 82 2 79 1 83 1 76 2 7 1 0 0 0 0
U TYLVTTLLEDPYVMLKK 62 8 22 1 0 0 45 2 42 2 0 0 67 5 48 2 60 2 31 1 30 1 73 3 58 3 0 0 0 0
N VGGNLDSK 47 9 55 3 0 0 0 0 0 0 0 0 48 7 54 1 0 0 30 1 0 0 51 1 0 0 0 0 0 0
N VGGNLDSKGYGLATPK 34 1 7 1 0 0 0 0 0 0 0 0 0 0 54 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VLDTAAEK 26 3 27 1 0 0 0 0 0 0 0 0 28 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VLDTAAEKNWQVTAVNLLTTTEEGYR 70 2 0 0 0 0 50 1 0 0 0 0 64 2 0 0 0 0 61 1 0 0 64 1 50 1 0 0 0 0
U VMAEAFQSLR 74 " 69 3 0 0 69 2 59 2 0 0 69 5 69 4 67 2 55 1 66 1 62 1 76 1 0 0 0 0
U VMAEAFQSLRR 0 0 23 1 0 0 0 0 0 0 0 0 21 1 31 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VVSQDFPK 51 5 35 1 0 0 35 2 33 2 0 0 0 0 40 1 39 1 23 1 0 0 35 2 20 1 0 0 0 0
U WQTFVYLYDADR 79 6 34 2 0 0 60 1 48 1 0 0 63 3 65 1 53 1 66 1 55 1 54 1 63 1 0 0 0 0
N WWYDK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N WWYDKGECGSGGGDSK 7 4 25 2 0 0 21 1 0 0 0 0 65 4 27 1 0 0 24 1 41 2 0 0 20 1 0 0 0 0
U WWYDKGECGSK 51 1 37 1 0 0 0 0 0 0 0 0 39 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N YAYLLESTMNEYLEQR 111 28 74 3 0 0 91 5 95 6 0 0 111 35 76 4 76 2 101 8 88 6 97 4 88 6 0 0 0 0
U YEGYCVELAAELAK 102 5 47 1 0 0 0 0 0 0 0 0 65 2 51 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U YTSALTYDGVK 64 18 62 6 0 0 48 3 60 2 0 0 64 8 52 4 46 2 55 1 49 1 37 2 52 2 0 0 0 0
P GIuA2 (GRIA2)
U ADLALAPLTLTLVR 107 18 82 9 74 1 7 4 91 4 0 0 104 16 88 8 0 0 86 7 91 6 88 4 72 2 0 0 0 0
U ALKQVQVEGLSGNLK 37 1 31 1 0 0 0 0 0 0 0 0 40 1 34 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N DADTKLWNGMVGELVYGK 40 1 0 0 0 0 0 0 0 0 0 0 48 2 49 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U DKVNDLVDQVLTLGK 102 18 87 9 0 0 92 6 100 6 0 0 108 16 102 9 0 0 100 6 102 6 106 2 100 2 0 0 0 0
N EEVLDFSKPFMSLGLSLMLK 51 3 0 0 0 0 41 3 0 0 0 0 74 14 0 0 0 0 39 3 38 1 38 2 31 2 0 0 0 0
N EEVLDFSKPFMSLGLSLMLKKPQK 37 1 0 0 0 0 0 0 0 0 0 0 44 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0




CCCCZzZZZCCCCCCCCCZZCCCZCCCCCZCCCCZZCCZCCZZCZCCCZCCCCZZCCCZZCCCCZCCZZCCCZOCCCCCCCCCCC

cccccczcczzccco

EGYNVYGLESVK
EGYNVYGLESVKL
EYPGAHTATLK
EYPGAHTATLKYTSALTYDAVQVMTEAFR
FAYLYDSDR
FAYLYDSDRGLSTLQAVLDSAAEK
FSPYEWHTEEFEDGR
GADQEYSAFR
GADQEYSAFRVGMVQFSTSEFR
GALLSLLEYYQWDK
GALLSLLEYYQWDKFAYLYDSDR
GKYAYLLESTMNEYLEQR
GLSTLQAVLDSAAEK
GLSTLQAVLDSAAEKK
GNAGDCLANPAVPWGQGVELER
GSSLGNAVNLAVLK
GSSLGNAVNLAVLKLNEQGLLDK
GVYALFGFYDK
GVYALFGFYDKK

GYGLATPK
GYHYLLANLGFTDGDLLK
HVKGYHYLLANLGFTDGDLLK
KLGYWSEVDK

KNHEMLEGNER

KPCDTMK

KPCDTMKVGGNLDSK
KWQVTALNVGNLNNDK
LAVFDKMWTYMR

LGYWSEVDK

LNEQGLLDK

LNEQGLLDKLK
LQFGGANVSGFQLVDYDDSLVSK
LTLVGDGK

LTLVGDGKYGAR
LTPHLDNLEVANSFAVTNAFCSQFSR
LWNGMVGELVYGK
LWNGMVGELVYGKADLALAPLTLTLVR
MVSPLESAEDLSK
MVSPLESAEDLSKQTELAYGTLDSGSTK
MWTYMR
NAQNLNPSSSQNSQNFATYK
NAVNLAVLK
NAVNLAVLKLNEQGLLDK
NHEMLEGNER
NHEMLEGNERYEGYCVDLAAELAK
NKWWYDK
NPQNLNPSSSQNSQNFATYK
QRLELSR

QTELAYGTLDSGSTK
QTELAYGTLDSGSTKEFFR
QVQVEGLSGNLK
QVQVEGLSGNLKFDQNGK
RGNAGDCLANPAVPWGQGVELER
RVLLDCER

SAEPSVFVR
SAEPSVFVRTTAEGVAR
SKLAVFDK

SLFQDLELK

SLFQDLELKK
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TVVVTTLLESPYVMMK
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VGGNLDSK
VGGNLDSKGYGLATPK
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YEGYCVDLAAELAK
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YKLTLVGDGK
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EEVLDFSKPFMSLGLSLMLK
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GFSLLQALMEAAVQNNWQVTAR
GFSVLQALMEAAVQNNWQVTAR
GKFAFLLESTMNEYLEQR
GSAGDCLANPAVPWSQGLDLER
GSALGNAVNLAVLK
GSALGTPVNLAVLK
GYGVATPK
GYHYMLANLGFTDLLLER
GYHYMLANLGFTDLVLER
KAGYWNEYER
KPCDTMK
KPCDTMKVGGNLDSK
LDEREFPEAK
LLEEMDR
LLEEMDRR
LNEQGLLDK
LNEQGLLDKLK
LNTLLEQVVLLGK
LNTLLEQVVLLGKHSR
LSEQGLLDK
LSEQGLLDKLK
LSLVGDGK
LTKNTQNFKPAPATNTQNYATYR
LWNGMVGELVYGR
MVQVQGMTGNLQFDTYGR
MVQVQGMTGNLQFDTYGRR
MVSPLESAEDLAK
MVSPLESAEDLAKQTELAYGTLDSGSTK
MWSYMK
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NAVNLAVLK
NAVNLAVLKLNEQGLLDK
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NHEQLEGNERYEGYCVDLAYELAK
NKWWYDK
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QTELAYGTLDSGSTKEFFR
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GluA4 (GRIA4)
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LTFSEALR
LWNGMVGELVYGK
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MVSPLESAEDLAK
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MWTYMR

NHEMFEGNDK
NHEMFEGNDKYEGYCVDLASELAK
NKWWYDK

NTDQEYTAFR

QKLDLSR

QLLEELDR

QLLEELDRR
QSSGLAVLASDLP
QTELAYGTLDSGSTK
QTELAYGTLDSGSTKEFFR
RGNAGDCLANPAAPWGQGLDMER
SAEPSVFTR
TPVNLAVLK

TTAEGVAR
TVWTTLMESPYVMYK
TVWTTLMESPYVMYKK
TVWTTLMPLMK
VGGNLDSK
VGGNLDSKGYGVATPK
VGYWNDMDK

VLTPDCPK

WWYDK

WWYDKGECGPK
WWYDKGECGSGGGDSK
YEGYCVDLASELAK
YTSALTYDGVLVMAETFR

TARP y-2 (CCG2)
AATTPTATYNSDR
AATTPTATYNSDRDNSFLQVHNCLQK
ATDYLQASALTR
ATDYLQASALTRLPSYR

DASPVGLK

DNSFLQVHNCLQK

DSLHANTANRR
GFNTLPSTELSMYTLSR
KNEEVMTHSGLWR
NEEVMTHSGLWR
QLDHFPEDADYEADTAEYFLR
STEPSHSRDASPVGVK

TCCLEGNFK

TCCLEGNFKGLCK

TARP y-3 (CCG3)
DHAFLQFHNSTPK

DLSPLSK
DPSKLTMGTLLNSDR
EFKESLHNNPANR
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GFHTLPSTDLSMFTLSR
GFHTLPSTDLSMFTLSRDPSK
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67

LPLLPSTPEEMSEMLQLCSYVR

LFLELVSEK
U LHQFVECLK
U NAQGKDQMWYEDALASNHPLLLYLHGNAGTR

U CAASGSSSSGSAAAALDADCSLKQNLR
U RTEPVTLEHER

U LSLLLDQVAEMQDELSYFLVDSAGK
U LSNTSPEFQEMSLLER
U DFKVQFLPFHSDLGYR

U MVSSLGSGMLR
U DQMWYEDALASNHPLLLYLHGNAGTR

U SLSNSQVEVLENCGHSVVMERPR
U SLTNSQVEVLENCGHSVVMERPR
U ETPPDALLLESPFTNLR

U SSLDDLSLVGQVK
U VPTQLLWGKQDQVLDVSGADLLAK

U YAHHEDYQFCYSFR

U CAASGSSSSGSAAAALDADCSLK
U ETPPDALLLESPFTNLREEAK

U SGDNPVYLWGHSLGTGVATNLVR

U GGDHRVELYK
U HLSCPLLLLHAEDDPVVPFHLGR

U KLYNLAAPSR
U LLFLNFVR

U NLHLVCVDMPGHEGTTR
U LYNLAAPSR

U QDQVLDVSGADLLAK
U RLHQFVECLK

U RTLGMQVR
U YFPGFDWFFLDPLTSSGLK

U  GSLPVFWSQRPNLK

U HFDSQVLLYGK

U LEEQDEFEK

U LGVLHVGQK

U TMLHLTDLQLQDNK

U TNVLQSLLAR

U TQLGLLMDGFNSLLR
U TQLGLVMDGFNSLLR
U AMDNKETDQHCLALFR
U ATALANDFLR

U NAWADNANACAK

U VANHMDGFQR

U FKVPQQLLQGLVDVR
U LLVDFLASVHNTDNK
U SSLDDLSLVGQVKR

U TLGMQVR

U YVHHEDYQFCYSFR
U GMTYDALHVFDWLK
U GWGDSVGTPSER

U VLSSLGYHVVTFDYR

U NNFSDGFR
U VPQQLLQGLVDVR

U QVLLNLVNHK
U SLQAQLQR

U SNCMDCLDR
U VGECFNHAVWR
U VGEFFNHVLWK
U VSTEVTLAVKK
U VVTNQDGVFR
U VVTNQEGVFR
U YFDWLLLSR
P ABHD-6

U DMWLSVVK

U ELEESAALQK
U LFLELVNEK

U LKELEDSAATQK
U LKELEESAALQK
U VPTQLLWGK
U YSLHENMDKLK
P ABHD-12

U VQFLPFHSDLGYR
P CPT-

U AGNAVHTLLLYR

u
u
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Table S1B, Schwenk et al.



Table S2

Sequence coverage of the identified constituents of the AMPAR proteome

(alphabetic order)

GluAl, GRIA1_RAT (P19490)

Coverage is 62.4% absolute, 88.9% relative

0001
0051 EPPKLLPQID
0101

0151 ADRGLSVLQR
0201 VVDCESERLN
0251 TGFQLVNYTD
0301 AEAFQSLRRQ
0351 GNVQFNEK
0401 NSSVQONRTYI
0451 GYSYRLEIVS
0501 EVIDFSKPFM
0551 F
0601
0651
0701
0751
0801
0851
0901

EDLAKQTEIA
EEGMIRVR
PKGSALRNPV

NEAIRTSTLP
PLGATGL

IVNISDSFEM

VLDTAAEKNW
AILGQIVKLE
TIPARIMQOW
RIDISRRGNA
TNYTLHVIE
VTTILEDPYV
DGKYGAR
SLGISIMIKK
SPYEWHSEEF

YGTLEAGSTK
GKYAYLLES
NLAVLKLNEQ

RNSGAGASGG

GluA2, GRIA2_RAT (P19491)

TYRFCSQFSK

QVTAVNILTT
KNGIGYHYIL
R
GDCLANPAVP
MK KIG
MLKKNANQFE
AWNGMVGE
PQOK
EEGR

EFFR:SKIAV
TMNEYIEQRK
GLLDKLKNKW

GGSGENGRVV

Coverage is 69.2% absolute, 95.2% relative

0001

0051 FSTSEFRLTP
0101

0151 LYDSDRGLST
0201 LKK'"RVILD
0251 QFGGANVSGF
0301 YDAVQVMTEA
0351 VQVEGLSGNI
0401 ELPSGNDTSG
0451 AETAKHCGFK
0501 TITLVREEVI
0551

0601

0651 VSPIESAEDL
0701 SVFVRTTAEG
0751 KGYGIATPKG
0801 SK

0851 NPQNINPSSS

HIDNLEVANS

LOAVLDSAAE
CERDKVNDIV
QIVDYDDSLV
FRNLR'QRIE
KFDONGK" IN
LENKTVVVTT
YKLTIVGDGK
DFSKPFMSLG

FSPY

SKQTEIAYGT
VAR GK
SSLGNAVNLA

ONSONFATYK

FAVTNAFCSQ

KKWQVTAINV
DQVITIGKHV
SK WSTL
ISRRGNAGDC
YTINIMELK
ILESPYVMMK
YGARDADTKI
ISIMIKKPQK
EWHTEEFEDG

LDSGSTKEFF
YAYLLESTMN
VLKLNEQGLL

EGYNVYGIES

GVYAIFGFYE

TEEGYRMLFQ
ANLGFMDIDL

RPKYTS
WGQGIDIQRA
YWNEDDKFEFVP
GNDRYEGYCV
LVYGRADVAV

FEKMWTYMKS
PCDTMKVGGN
WYDKGECGSG

MK
SQDFPKSMQS

GADQE
FSRGVYAIFG
GALLSLI
GNINNDKKDE
KGYHYIIANL
EEKEYPGAHT
LANPAVPWGQ
KIGYWS
KNHEMLEGNE
WNGMVGELVY

R

RISKIAVFDK
EYIEQRKPCD
DKLKNKWWYD

VKI

FALSQLT

RR
WQTFVYIYD
DLEKK"ERLV
NKFKESGANV
ALTYDGVKVM
LOQVRFEGLT
AATDAQAGGD
ELAAEIAKHV
APLTITLVRE

MVSPIESA
AEPSVFVRTT
LDSKGYGIAT
GGDSK
GFCLIPQQSI
IPCMSHSSGM

YSAFRVGMVQ
FYDKK

EYYQWDKFAY
TYRSLFQDLE
GFTDGDLLKI
ATIKYTSALT
GVEIERALKOQ
EVDKMVVTLT
RYEGYCVDLA
GKADIAIAPL

M
MWTYMRSAEP
TMKVGGNLDS
KGECGSGGGD

VAK



GluA3, GRIA3_RAT (P19492)

Coverage is 58.7% absolute, 94.6% relative

0001
0051
0101
0151
0201
0251
0301
0351
0401
0451
0501
0551
0601
0651
0701
0751
0801
0851

MGQSVLR

KWEKFVYLYD
EEMDRRO " ¥R
LER
SALTHDAILV
MVQVQGM
PFSDQQISND
DLAYEIAKHV
APLTITLVRE

MVSPIE
KSAEPSVFTK
GNLDSKGYGV
SGGGDSK

LTKNTQONF

TERGFSVLQA
YLIDCEVERI

IAEAFR
TGNIQFDTYG
SSSSENRTIV
RIFYKLSIVG
EVIDFSKPFM
F

SAEDLAKQTE
TTADGVAR
ATPKGSALGN

KPAPATNTON

GluA4, GRIA4_RAT (P19493)

IMEAAVONNW
NTILEQVVIL

QRVDVSRRGS
RRTNYTIDVY
VTTILESPYV
DGK

SLGISIMIKK
SPYEWHLEDN

IAYGTLDSGS
GKFAFLL
AVNLAVLKLN

YATYREGYNV

Coverage is 53.8% absolute, 82.8% relative

0001
0051
0101
0151
0201
0251
0301
0351
0401
0451
0501
0551
0601
0651
0701
0751
0801
0851
0901

R
WNCFVFLYDT
LDRR KFV
RFIHGGANVT
TYDGVLVMAE
IQGLTGN
DMPTLGNDTA
ASEIAK
LTITLVREEV

MVSPIESAED
PSVFTRTTAE
SKGYGVATPK
DSK
FSEATR AR
Lp

DRGYSILQAI
IDCEIERLQN
GFQLVDFNTP
TFR QOKI
VQFDHYGRRV
AIENRTVVVT
IAIVPDG
IDFSKPFMSL
FSP

LAKQTEIAYG
GVAR
GSSLGNAVNL

LSITGSVGEN

MEKAGQNGWH
ILEQIVSVGK
MVTK

DISRRGNAGD
NYTMDVFELK
TIMESPYVMY
KYGARDADTK
GISIMIKKPQ
YEWHTEEPED

TLDSGSTKEF
FAFLLESTM
AVLKLNEQGL

GRVLTPDCPK

NTVQ

QVTARSVGNI
GKHSRGYHYM
LDEREFP
AGDCLANPAV
EMK KA
MYKKNHEQLE
IWNGMVGE
PQK
NEEPR

TKEFFR I
ESTMNEYIEQ
EQGLLDKLKN

YGTESVKI

NTDQE
G
G
VSAICVENFEN
HVKGYHYIIA
LDQREYPGS
CLANPAAPWG
KVGYW
KKNHEMFEGN
IWNGMVGELV
K
GK

FR
NEYTEQRKPC
LDKLKNKWWY

AVHTGTAIRQ

EHSAFR

GAILSLLSYY
KDVQEFRRII
LANLGFTDIL
EAKNAPLKYT
PWSQGIDIER
GYWNEYERFV
GNERYEGYCV
LVYGRADIAV

AVYEKMWSYM
RKPCDTMKVG
KWWYDKGECG

YTAFR
VFAIFGLYDK
ALLSLLDHYE
DVSYRQLLEE
NLGFKDISLE
ETPPKYTSAL
QGIDMER
NDMDKLVLIQ
DKYEGYCVDL
YGKAEIAIAP

MWTYMRSAE
DTMKVGGNLD
DKGECGSGGG

LT
SSGLAVIASD



TARP y-2, CCG2_HUMAN (Q9Y698)

Coverage is 34.4% absolute, 67.3% relative

0001 SVSENET
0051 SKKNEEVMTH SGLWRTCCLE GNFK QI DHFPEDADYE ADTAEYFLR

0101 ASSIFPIL SVILLFMGGL CIAASEFYK

0151

0201 ATDYLQA SAITRIPSYR STEPSHSR

0251 DASPVGIKGF NTLPSTEISM YTLSR A ATTPTATYNS DRDNSFLQVH
0301 NCIQK DS LHSNTANR

TARP y-3, CCG3_RAT (Q8VHXO0)
Coverage is 34.9% absolute, 71.9% relative

0001 STSDNET
0051 SRKNEEVMTH SGLWRTCCLE GAFR KI DHFPEDADYE QDTAEYLLR
0101 ASSVFPIL SVTLLFFGGL CVAASEFHR

0151

0201 SHSELLK SRDLSPI
0251 SKGFHTIPST DISMFTLSRD PSKLTMGTLL NSDRDHAFLQ FHNSTPKEFK
0301 ESLHNNPANR

TARP y-4, CCG4_RAT (Q8VHWY)

Coverage is 33.9% absolute, 77.1% relative

0001

0051 ARGD LTHSGLWRVC CIEGIYK INHFPEDN DYDHDSSEYL
0101 LR ASSVF PILSTILLLL GGLCIGAGR

0151

0201 ASSSSPY SR ST

0251 EASPSRDASP VGLKITGAIP MGELSMYTLS R VTTAA SYSPDQDAGF
0301 LOMHDFFQQOD LKEGFHVSML NR

TARP y-5, CCGS5_RAT (Q8VHWS)
Coverage is 13.5% absolute, 30.6% relative

0001

0051 "MSLHSGLWR VCFLAGEER CFTIEYVMP MNSQMTSEST VNVLK

0101

0151 DAETY FNYK

0201 YTAEDMY RPHPGFYRPR LSNCSDYSGQ FLHPDAWIR SPSDISSDA
0251 SLOMNSNYPA LLKCPDYDQM SSSPC



TARP y-7, CCG7_RAT (P62957)
Coverage is 38.2% absolute, 72.9% relative

0001 MSHCSSR

0051 “MALHAGLWR VCFFAGR CVASEYFLE PEINLVTENT ENILK
0101
0151 YGWSFA FAASSFLLKE GAGVMSVYLF

0201 TK YAEEEMY RPHPAFYRPR LSDCSDYSGQ FLQPEAWR SPSDISSDV
0251 SIQMTQNYPP AIKYPDHLHI STSPC

TARP y-8, CCG8_RAT (Q8VHWS)
Coverage is 46.6% absolute, 76.9% relative

0001 GLWCEK AL
0051 ICNTTNLTAG DDGPPHR KDPGG LTHSGLWRIC CLEGLKR
0101 INHFPEDT DYDHDSAEYL LR ASSIF PILSAILLLL GGVCVAASR
0151

0201 EAHCQSR AGGGAGG
0251 SGGSGPSAIL R GS SEASPSRDAS PGGPGGPGFA
0301 STDISMYTLS RDPSKGSVAA GLASAGGGGG GAGVGAYGGA AGAAGGGGTG
0351 SERDRGSSAG FLTLHNAFPK EAASGVTVTV TGPPAAPAPA PPAPAAPAPG
0401 TLSKEAAASN TNTLNRK

CNIH2, CNIH2_RAT (Q5BJUS)

Coverage is 31.2% absolute, 69.4% relative

0001 TDFKN PIDQGNPAR
0051 I CCLLRK
0101 YFHRPA DGSEVMYDAV SIMNADILNY CQK LA FYLLSFFYYL

0151 YSMVYTLVSF

CNIH3, CNITH3_MOUSE (Q6ZWS4)

Coverage is 32.5% absolute, 70.3% relative

0001 TDFKS PIDQCNPVHA
0051 R I CFLLRK
0101 YFHCPA DSSELAYDPP VVMNADTLSY CQK LA FYLLSFFYYL

0151 YCMIYTLVSS



CKAMP44, SHSA9 MOUSE (Q9CZN4)

Coverage is 42.2% absolute, 61.9% relative

0001 LLLG
0051 SGEAGEGVGG
0101 FCCTF

0151 NLIVYIICGV
0201 NTDHMERDLN
0251

0301 KVNDDFYAK

0351 MPPHPL
0401 GTRTQHFPPT

CFLTELCAR
SDAPPTRAPT
K “RLNQSTC
VAVMVLVGIF
IVVHVQHYEN

HLAELAVKG
AYNSTANFKT
QPYFITNSK

SGHG
PDSCR
TNYDTPLWLN
TK AHR
MDSR

NLPLHPVRVE
WDPSDQSLR

CKAMPS2, SHSA6_MOUSE (B1ATQ6)

Coverage is 34.6% absolute, 47.7% relative

0001 ELNSTARA
0051 EFECN
0101 QTPSTKVVSP
0151 EMNI
0201 NHYTPVR
0251 QYNHPILSSA
0301 ESAVK

0351 QKPLPR
0401 LHSQDPLLSP
0451 SNNSYATLGQ

SGVPEAGSR

QTPGHYGK

NSESGYLYCC GTCYYR
GPENK
HRALADILRQ QGPIPIAHCE

TNFTVYIT

SGGPDL

TQTPTHEKPR MNNILTSATE

LTDK EADEYYMR

SQTAAK

RGLPD

ERTAFPEQSL SRAISHTDVF

HNTVEQ

QLAQLGGVLL

TGKPPARKDD
PQR AL

AVGNSDGDWA
DEPRAFSPEH
LG

Q
CGVIAFVIVA

RETISAIDTS
HNFISSGFVT
PYDLSFSRSY
HLPDLAARGT
EFGMPYDRIL
VSTPVLDR

LHYIPGHHTC

LTGGNRSGAA

PLHDPTKDKT
ADVMRPQGHC

VATLK AD
GPAQONGQK
IAESGSCDPL

CTNYQSPVWV
GVFAK
PKENTPVR
LGR
ONLAHLPPSY
LPLNVIQMSQ
SDEQLLSTER
MHSHPSA
YTASK

MAGUK p5S5 subfamily member 2, MPP2 MOUSE (Q9WV34)

Coverage is 26.1% absolute, 37.9% relative

0001

0051

0101 QSLLETHDSV
0151 LGVTFRVEGG
0201 QELLRSASGS
0251

0301 ELTPTSGTLC
0351 " TLVLIGAQG
0401 FVSRGEMEAD
0451 QAVK  TAE
0501 TVEESSR
0551 VY

DNNLEL
ASKTYETPPP
ELVIARILHG
VILKILPSYQ

GSLSGK

VGR L
IR YLEHG
FVPYVVFIEA
GYGHYFDLSL

VQEILRDLAE
SPGLDPTFSN
GMVAQQGLLH
EPHLPR

MMYLTTKNAE
ILWDPDRYGT
EYEGNLYGTR
PDYETLR
VNSNLER

GIM
LAEQSSTAAE
QPVPPDAVR
VGDIIKEVNG

CHFDYDPAR

FDRHELLIYE
TVPYTSR

AALESGVST
ELQTAMEK

ESPIVR
LARILQEPHF
TAGEH
QPVGSDPRAL
DSLSPCK
DL
EVAR
EGQGYS
VCVLDVNP
KQLTEADLR
TEPQWVPVSW



DLG1, DLG1_RAT (Q62696)

Coverage is 34.7% absolute, 70.7% relative

0001
0051
0101
0151
0201
0251
0301
0351
0401
0451
0501
0551
0601
0651
0701
0751
0801
0851
0901

Y

SSIFITKIIT
KIIEGGAAHK

AVLGDDEIT
R

SQGLNFKFGD

PHTTRPK DY
QSVR
LTDEQAR
PYIWVPAK

ALHLLEEYR

QDEEVLPSER

GGAAAQDGR
L

R
IISVNSVDLR
ETMMNSSVSS
ILHVINASDD
GEI

EVDGRDYHFV
HCILDVSGN

DLG3, DLG3_RAT (Q62936)

LSQTEDR

ISPQVPNEVL

G
VNDCILRVN
GLGF
LAVNSVCLEE

AASHEQAAAA
GSGSLR
EWWQARQVTP
PDDMGSK

TSR DI
ATIKPLQIAQL

Coverage is 15.0% absolute, 24.9% relative

0001
0051
0101
0151
0201
0251
0301
0351
0401
0451
0501
0551
0601
0651
0701
0751
0801

HQHCCKC

SGPSWWPECT
VLERGNSGLG
VLRVNEVDVS

GLGFSIAG
NTNLQODVRHE

LSVNGVNLRN
OMMNSSMSSG

TGMIESNRD
VTRQEIHYAR
DGQDYHFVVS
CILDVSGNATI

LEQEFG

PECYEVTR

CTNR
FSIAGGIDNP
EVVHSR
GIGNQHIPGD
EAVASLKNTS

ATHEQAAAAL
SGSLR
LVTPH
FPGLSDDYYG
PVIILGPMK
R
K LQQAQLYP
EYFTAIVQGD

HVPDDPGIFI

NSIYITKIIE
DMVYLK
VTYPAPPQV

K AGQSVTIV
ALFDY
GESEQIGVIP
AK | GVTSN
VNDDLISEF
FIEAGQFN
IAIFIKPKSI
SLEEIYNK

GPELVHVSEK

NSGLGFSIAG
EADVR

SIAGGVGNQH
VTHEEAVTAL

LKNAGQAVTI
ALFD
DGESDEVGVI
HVTSNASDSE
VNDDLIS
QEHKFIEAGQ
YPISIFIKPK

DVGPVPPKPV

TKIIPGGAAA
QPPPE
GGAAQK

PPTR

AQYRPEEYSR
DR

SK

TSDSESSSKG
PHKFGSCVPH
DNLYGTSIQS
EALMEMNR Q
QIIEDQSGHY

GTDNPHIGDD

IPGDNSIYVT
KNTSDFVYLK

VAQYRPEEYS
YDKTKDSGLP
PSKR
SSYHEYGCSK
EFPDKFGSCV
YNNHLYGTSV
SMENIMEMNK
QIIEEQSG

PGK LNG
YEEI
MDGRLGVNDC
TIMEVNLLK

LLAVN

HMLAEEDFTR

QEDAILSYEP
TTRPRRDNEV
VR H
TYEQANK
IWVPSPEK



DLG4, DLG4_RAT (P31016)

Coverage is 49.7% absolute, 80.5% relative

0001
0051
0101
0151
0201
0251
0301
0351
0401
0451
0501
0551
0601
0651
0701

MDCLCIVTTK

PGGAAAQDGR

HK

LLGEEDIPRE
KGDQIL

EQ
ALSFRFGDVL
DWGSS
LLSEFPDKFG
AGQYNSHLYG
RPRSLENVLE
YHK VIED

VNDSILFV
GL
ILAVNSVGL

PR
SVNGVDLRNA
LMNSSLGSGT
HVIDAGDEEW
SGSQGR
SCVPHTTRPK
TSVQSVREVA
INKRITEEQA
LSGPYIWVPA

GNSGLGFSIA
NEVDVREVTH
GFSIAGGVGN
EDVMHEDAVA

SHEQAATALK
ASLR RG
WQAR VHSDS

EYEIDGRDY
EQGKHCILDV
R L
R

PRRT1, PRRT1_RAT (Q6MG82)

Coverage is 12.1% absolute, 100.0% relative

0001
0051
0101
0151
0201
0251
0301

LG AGGLASAAAG AQR

MPPD

PYLQETR

GDLVS AEIASR

PRRT?2, PRRT2_MOUSE (D3Z7L6)

Coverage is 18.9% absolute, 43.0% relative

0001 MAASSSQVSE MK T

0051
0101
0151

0201 PSTKTPPANG APPR

PASKPDVNR

0251 PGVEGGEGTQ KPR
LLSIVALVG GVLIIIASCV INLGAVYK

0301

DGAQR

QTEGPR

GGTDNPHIGD
SAAVEALKEA
QHIPGDNSIY
ALKNTYDVVY

NAGQTVTIIA
FYIRALFDYD
ETDDIGFIPS

HFVSSR
SANAVR"LQA
EQEFTECFSA

DPSIFITKII
GSIVR
VTKIIEGGAA
LK

D

QYKPEEYSR
KTKDCGFLSQ
KR
ANDD
FIE
AHLHPIAIFI
IVEGDSFEEI

QE

QENGA VVPLQAGDGE EGPAPQPHSP

LV EEDRIGRAHG GHPGSPR

HPSSQLAG
NSLQQGDV



Noelinl, NOE1_RAT (Q62609)

Coverage is 46.6% absolute, 70.6% relative

0001 MSVPLLK
0051 VLPTNPEESW
0101 VOQNMSQSIEV
0151 MDE
0201

0251 TDPLAPEGDN
0301 TGQVVYNGSI
0351

0401 SAGEAFIICG
0451 MLDYNPK A

QVYSSAQDSE
LDRR DLQ
LRPLIPVLEE
VSNLEERLR
RVWYMDGYHN
YFNKEFQSHITI

TLYVTNGYSG
LYAWNNGHQT

GRCICTVVAP
YVEKMENQMK
YKADAKLVLQ

L
NR SM
IRFDLKTETI

GTKVHYAYQT
LYNVTLFHVI

Noelin2, NOE2_ MOUSE (Q8BM13)

Coverage is 35.0% absolute, 74.4% relative

0001
0051 AR
0101

VONVS

QSMEVLELR

AADGSVSA KSFQELKDRM TELLPLSSVL

0151 SGNLAAIQEE MGAYGYEDLQ QRVMALEARL

0201 IR
0251
0301

FGS WMTDTMAPSA DSRVWYMDGY

YQOSN

0351 VVRSWDTGYP KRSAGEAFMI CGVLYVTNSH

0401

Noelin3, NOE3_RAT (P63057)

Coverage is 32.0% absolute, 52.6% relative

0001 MSAPLLK
0051 GWQVYSSAQD
0101 EVLNLR D
0151 DELLPLIPVL
0201 QRVLSLETR
0251 VWYMDSY
0301 SLYFNKYQSN
0351

0401 CGTLYVTNSH
0451 ALYAWNNGH

PDGRCICTVV APEQNLCSR

FQYVLKMETQ
EQYK LT

TNNK
ITIKYSFDLG

LTGAKVYYSY
QVLFNVTLFH

MK Q
TQFKEEIRNL

ITGPIT
SIADFVSGAE
R

STK
IIK

LSAA
QQTMCSR
QVE
FK
TGISDPVTVK
VDFMNTDNET
LK
LDPVSIQIL
NASTYEYIDI
R

CvC
DLQYVRSM
EQYK
HACAQK
YKC-FRVLEFR
VVVK

LAGAK

LSAP

IEDDR

SSVLTGIQEE
VK FGA
SRTYNLPFKW

SWSTGYP

SGGTLDRSTG

ESHKQHLAR

FGSWM
SHRLPHPWSG

QTWNTSYPK
PFQNKYSHIS

TAVIPAQSTC
ETLMR
NL
LTGVSNPIT
TLGDFIK

LDPHTLE

DTLTQISPKE
VONMSQSI
HFQELKEKM
IGAYDYEELH
WMTDPLASEK
AGTNHVVYNG

K SAGESFMI



Neuritin, NRN1_RAT (008957)
Coverage is 41.5% absolute, 76.6% relative

0001 YI SLILAVQIAY LVQAVR GFSD CLLKLGDSMA
0051 NYPQGLDDKT NIKTVCTYWE DFHSCTVTAL TDCQEGAKDM WDKLR
0101

GSG1-1 protein, GSG1L_RAT (D3ZK93)

Coverage is 32.3% absolute, 100.0% relative

0001

0051 FHTGIWYSCE
0101 EELGGPGEK SFIDLAPAS EK

0151

0201 TVIEFR KVFEQGYR
0251 EEPTFIDPEA IK IEK GDVSEEEDFR LACR HQPHMGDSW

0301 PRSSAHEAAE LNRQCWVLGH WV

C9orf4, D3ZES8S RAT (D3ZESS)
Coverage is 47.8% absolute, 68.3% relative

0001 MAGQSLR SA WVPLLLRLLL AGIAACEASP ADDGAGPGGR ARGDA
0051 GADEAVPRHD SSYGTFAGEF YDLRYLSEEG YPFPTAPPVD PFAKIKVEDC
0101 GR YG KPGCNAETCD YFLSYRMIGA DVEFELSADT DGWVAVGFSS
0151 DKKMGGDDVM ACVHDDNGRV RIQHFYNVGQ WAK NPA RDEEGVFENN
0201 R FKRPV NVPR HDIDSPPAS
0251 ER

Brorin, VWC2_MOUSE (Q8C8N3)

Coverage is 30.6% absolute, 68.3% relative

0001 LAQAP EQPGQEK
0051 QAWAAQ
0101 GGSAKAADWQ VRPR

0151 GCVDESGF VYAIGEKFAP GPSACPCLCT EEGPLCAQPE CPR CIH
0201 VDNSQCCPQC KIIKNYCEFR TYQTLEEF VVSPCER

0251 NGPNCFA ETAVIPAGRE VKTDECTICH
0301 CTYEEGTWR



Brorin-2l, VWC2L_RAT (D4A0X1)

Coverage is 18.9% absolute, 44.6% relative

0001
0051 VEHNGCCP ECK NFCE YHGK ILE EFKPSPCEWC R
0101 NGPNC FAGTTIIPAG IEVKVDDCNI

0151 CHCHNGDWWK PAQCSK

LRRT-4, LRRT4 MOUSE (Q80XG9)

Coverage is 21.0% absolute, 44.3% relative

0001
0051 AFADIPENIS
0101
0151 EQFK LI
0201 FAGLLKLKEL
0251
0301
0351 SDAVETYNIC
0401
0451
0501
0551 EAVSIEQDDS

QLOQH

PORCN, PORCN

GMSVFLVLFP TLLLVMLTGA
GGSQGLSLR
LKELILSSNK ITYLHNKTFH
ILHLR VFQDC
HLEHNQFSKI NFAHFPR
CLPNLQ
SIC PLFYWLK
SDVQVVNTER
IIAGSV
SLMK

PSLELGRDHS FIATIARSAA

_MOUSE (Q9JJJ7)

Coverage is 8.5% absolute, 35.8% relative

0001

0051 LK

0101

0151

0201

0251

0301 VVTSWNLPMS
0351

0401

0451 FGCWIFYR

OR IVYCESH

PVPNLRNLDL SYNKLQTLQS

RNLDFLDLGY NR NA
SIYLQWNR

KLNLDSNK
ESTMICA GPK \%

ALFLSVAMIL LVIYVSWK

AY
PAIYLER

LGLPSY

GAQMIV AMKAVSLGFD LDR

DHL
YWLNNYVFK
LAQ ILSACILSK

EWDLTVSRPL NVELPRSMVE

CLPDCSHR
WS ELSWASHWVT



PIP-PP SAC1, SAC1_RAT (Q9ES21)

Coverage is 44.6% absolute, 62.8% relative

0001 MAATAYEHLK LHITPEKFYV EACDDGADDV

0051
0101
0151
0201
0251
0301
0351
0401
0451
0501
0551

K TMLHLTDI
PEFQEMSLLE
INGKYFDWIL
ASFVQTRGST
KQVIINLVNH
LSILLDQVA
SLLARSLQA
GTGALK
NYSVDELDSH

QLODNK
R FVWNG
ISR
PVFWSQRPNL
KGSEKPLEQT
EMQODELSYFL
QLORLGVLHV
TQLGL
SPLSVPR

HLLRELSAQP

GIDS
KYKPDPQINK
FAKMVSSLGS
VDSAGKVVTN
GQKLEEQDEF
VMDGEFNSLLR

DFVDAPR

lipase ABHD6, ABHD6_MOUSE (Q8R2Y0)

Coverage is 62.5% absolute, 88.6% relative

0001

0051 RYAHHEDYQF CYSFRGRPGH KPSILMLHGF
0101 VCVDMPGHEG TTRSSLDDLS IVGQVKRIHQ

0151

0201 PLIPSTPEEM SEMLQLCSYV RFKVPQQILQ
0251 VNEK-1YSLH ENMDKIKVPT QIIWGKQDQV

0301 LENCGHSVVM ERPR

LT

VDFLASVHNT

lipase ABD12, ABD12_RAT (Q6AYT7)

Coverage is 53.5% absolute, 74.5% relative

0001
0051

RTEPVTL EHERCAASGS SSSGSAAAAL

HSASDAGMK

0101 IFLNFVRVPY FIDLK
DOMWY EDALASNHPI ILYLHGNAGT
0201 VTFDYRGWGD SVGTPSERGM TYDALHVFEDW
0251 VATNLVR
0301 FLDPITSSGI KFANDENMKH ISCPLLILHA

0151

0351

SR

ETPPDALI

ILLCVL

LESPFTNIRE

VQ FIPFHSDLGY R

LIIDRVSTEV
VGEFFNHVIW

EVHRFALPVL
EGHAANFVET
VANHMDGFQR
GMIRYIAFDF
QEGVFRSNCM
EK NAWAD

NNFSDGF

IYYW
SAHKDMWLSV
FVECLK

LKE
GLVDVRIPHN
LDVSGADILA
DNKK

DADCSLKQONL
GFYIAIPFLV

R

IK"SGDNPV
EAKSHPFSVI
EDDPVVPFHL

TLAVK
KATDFDVLSY
LSNTS
HGFITMHSCS
EQIVHYSGNR
HFDSQVIIYG
HK
DCLDRTNVIQ
NANACAKQYA
RODSIDLFLG

YWRRTLGMQV
VK NLHL

LEESAAIQKI
SFYRKLFLEI
KSISNSQVEV

R GTAEP
KLCPGIQAKL

VLSSLGYHV
YIWGHSLGTG
YRYFPGFDWF
GRKLYNIAAP



CPT-1, CPT1C_MOUSE (Q8BGD5)

Coverage is 30.1% absolute, 53.6% relative

0001
0051
0101
0151
0201
0251
0301
0351
0401
0451
0501
0551
0601
0651
0701
0751

Rap-2b, RAP2B_RAT (P61227)

LALVR
RATALANDFL
STYYMMDFLY
LCSAQYERMF

LLSPR
ATALEAVEGA
SFTLIVFEFSN
GHPDPTLPQ
GK CCHV
EACQ
HLFALYIMSR

NALLDVASLF

LFSFQR
R LQLY
VTPTPLQAAR
NTTRIPGVEK

AFFVSLDSEP
GK

PQRLOWDLPE
SSDSFIQLVL
FVR ET

LLL
QPVPSAQ
LQLKSWCTSN
AGNAVHTLLL
DHLRHLQDSR

AGLTREDPAA
QIQPSISLAL

QLAHFRDRGQ
DQHCLALFRV

GENSDYRYN

Coverage is 62.3% absolute, 71.7% relative

0001

VVVLG SGGVGKSALT VQFVTGSFIE

0051 SVLEILDTAG TEQFASMR
VP MILVGNKVDL EGEREVSYGE
0151 ASVDELFAEI VRQMNYAAQP NGDEGCCSAC

0101

NGQGFIL

SHHGWLLEPH
ETVRKYLESV
YVSDWWEEFV
YR QEI
HVAVFHR
SMWA
SLDAYAHALL

R TLSGNI
FCLTYESAMT
AVDKHQALLK

SSTET
FLSCKTVDPN

KYDPTIEDFY
VYSLVNQQSF
GKALAEEWSC
VIL

GAMSSPTKTW
RPVLGDDAFD
YLR GSLIN
SPTLLMGMRP

VGTHSPNG
QVR THA
AGR

DCHVFPFSHF
R
AAMSGQGIDR

DSHRLGQHIE
TPTSSTNL

RIEIEVDSSP
QDIKPMR
PFMETSAK



AP at CL-91

Antibody anti-GluA1-a anti-GluA1-b anti-GluA1-c anti-GluA2-a anti-GluA2-b anti-GluA2-c anti-GluA2/3 anti-GluA3 anti-GluA4-a |anti-GluA4-b
source/control | rb/igG mb/igG mbl/ko | rb/igG mb/igG mb/ko | rb/lgG mb/igG mb/ko | rb/lgG mb/igG mbl/ko | rb/ilgG mb/igG mb/ko | rb/igG mb/igG mblko | rb/igG mb/igG mblko | rb/igG mb/igG mblko | rb/igG mb/igG| rb/igG mb/igG
rPV treshold 12 10 12 9 8 5 5 7 7 9 9 8 10 8 9 5 10 5 8 8 5 8 10 8 10 10 8 5
GluA1 9187 7109 7109 8222 9374 4579 802 1504 1016 497 1640 2776 8521 6289 17 490 1516 13 3091 10307 1 428 1480 2 2058 6276 1657 6338
GluA2 3570 7263 6535 14121 7598 2941 1033 1178 1351 2473 4478 5143 40735 15861 18507 2935 4328 3840 16434 23697 27316 7920 16592 20541 1583 2850 2767 3898
GIuA3 3448 2399 2399 673 1329 2760 53 171 327 355 1206 3123 5221 4124 12 487 1327 15 2604 7475 2 2118 7876 9 369 828 667 1389
GluA4 3281 1908 1950 4848 3282 2714 367 357 340 175 273 236 4215 1832 8 172 383 9 1503 3030 1 999 1511 2 7287 8823 9689 9647
TARP y-2 494 401 401 637 1126 1126 19 141 141 93 115 115 1108 626 8 62 70 4 504 693 1 31 804 3 412 719 615 390
TARP y-3 165 102 102 473 101 101 7 42 25 58 84 84 1026 173 3 60 44 8 423 66 1 105 235 13 48 82 33 26
TARP v-4 55 124 124 166 20 20 0 13 13 13 0 0 233 169 15 37 0 3 106 141 1 104 212 2 176 126 236 107
TARP y-7 88 77 77 90 335 335 15 41 41 0 0 0 14 47 18 0 0 0 5 26 0 0 50 0 105 316 107 210
TARP y-8 33 66 66 62 57 57 0 16 16 0 0 0 15 36 21 0 0 0 0 24 1 0 19 9 0 19 0 14
CNIH2 2372 1005 1005 0 802 802 0 157 157 0 354 354 58 1341 35 85 202 14 453 1052 3 436 2225 14 119 0 226 199
CNIH3 496 358 358 593 388 388 86 76 76 109 141 141 20 19 9 97 0 15 39 633 2 453 988 73 127 159 224 166
CKAMP44 216 43 43 404 191 191 33 13 13 3 0 0 338 19 54 3 0 0 138 20 2 44 66 15 31 0 42 2
CKAMP52

MAGUKp55-2

DLG1 0 0 0 0 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 0 35 0 0 0
DLG3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 22 0 0 0
DLG4 18 159 17 78 27 1 4 5 2 1 0 0 1 0 0 1 0 0 19 28 0 51 124 1 77 55 16 26
PRRT1 540 335 335 650 170 170 32 32 32 14 0 0 435 180 109 17 0 0 156 180 1 44 58 64 59 0 53 0
PRRT2 18 25 25 87 27 10 0 5 3 0 0 0 95 20 1 3 0 0 18 26 1 0 0 0 0 19 0 0
Noelin1 494 280 128 1940 566 566 38 127 127 42 37 37 2029 134 16 44 42 15 1044 448 1 652 913 10 1597 1995 2252 2289
Noelin2 151 89 89 472 191 191 35 27 27 37 61 61 1269 456 68 63 84 70 446 784 3 151 747 1 235 477 405 623
Noelin3 322 120 120 385 274 274 40 29 29 36 20 20 597 239 24 50 40 45 291 360 3 197 329 4 368 465 553 382
Neuritin 18 59 59 65 264 264 0 34 34 5 14 14 26 89 56 5 7 7 14 38 1 64 94 10 132 465 31 88
GSG1-l protein 260 19 19 223 191 191 29 32 32 35 34 36 919 377 35 44 42 43 252 363 4 " 267 151 126 37 36 46
C9orf4 185 55 55 275 89 78 13 " 10 31 17 31 698 82 22 30 22 20 303 188 3 55 65 6 71 49 70 26
Brorin 40 15 15 67 42 42 100 0 0 0 0 0 133 39 3 0 0 0 92 139 2 35 178 178 54 135 148 192
Brorin-2I 30 20 20 56 63 29 0 0 0 0 0 0 88 39 35 15 7 7 65 45 4 0 50 50 26 0 44 24
LRRT4 0 0 0 65 0 0 0 0 0 0 0 0 164 0 0 0 0 0 35 42 35 49 93 75 0 0 10 0
PORCN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 79 40 0 45 0 0
PIP-PP SAC1

lipase ABHD-6 0 0 0 0 25 25 0 " " 0 0 0 0 19 19 0 0 0 0 16 6 0 0 0 0 0 0 0
lipase ABHD-12 0 18 18 15 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43 2 14 39 0 0
CPT-1 32 32 32 33 0 0 0 0 0 0 0 0 80 14 14 0 0 0 51 30 1 0 0 9 0 0 0 0

Rap2B

Table S3A, Schwenk et al




AP at CL-47

Antibody anti-GluA1-a anti-GluA2-a anti-GluA2-b anti-GluA3 anti-GluA4-a
source/control rb/lgG mb/lgG mb/ko rb/lgG mb/lgG mb/ko rb/lgG mb/lgG mb/ko rb/lgG mb/lgG rb/lgG mb/lgG
rPV treshold 8 5 5 5 5 5 8 10 10 8 8 10 10
GluA1 7527 9213 14214 247 44 103 4022 2982 32 405 291 923 1833
GluA2 22833 6646 1513 1658 314 176 33063 14743 9455 7659 6648 1555 1649
GluA3 4756 5047 5047 1039 205 205 25333 9093 17 12117 8603 1033 984
GluA4 3600 2362 2362 101 20 20 1603 443 1 237 323 4512 3798
TARP y-2 4392 2168 2168 303 37 37 6319 2917 66 2885 2992 1583 2181
TARP y-3 4920 2205 2205 211 46 46 8790 1961 51 3686 1059 198 173
TARP y-4 365 36 5 46 0 0 824 82 45 341 238 224 188
TARP y-7 425 498 498 16 3 5 374 150 39 249 329 465 480
TARP y-8 5098 4039 2379 254 36 36 5086 1789 44 1980 1820 431 372
CNIH2 2524 2346 1444 79 29 29 2165 408 52 370 751 76 91
CNIH3 212 307 307 48 0 0 617 190 0 115 395 82 66
CKAMP44 382 301 301 30 7 40 467 118 52 191 57 0 58
CKAMP52 155 146 146 0 0 0 276 81 84 49 110 33 0
MAGUKp55-2 52 55 55 0 0 0 0 0 0 67 29 48 16
DLG1 180 157 157 0 0 0 116 30 30 88 109 98 90
DLG3 40 56 56 0 0 0 19 10 10 24 45 0 0
DLG4 373 106 326 5 0 0 411 23 1M1 226 64 42 25
PRRT1 1311 905 981 16 0 0 536 189 129 121 0 64 0
PRRT2 56 145 145 0 0 0 50 42 46 0 0 31 0
Noelin1 666 977 178 10 0 0 152 48 45 57 66 525 397
Noelin2 255 144 144 0 0 5 277 51 51 52 0 156 178
Noelin3 317 128 128 11 0 0 259 49 49 110 97 290 218
Neuritin 52 0 0 38 0 0 26 0 0 0 0 67 68
GSG1-l protein 339 309 271 12 4 4 469 182 173 58 116 11 18
C9orf4 220 161 154 36 10 10 328 100 13 55 41 37 24
Brorin 19 29 27 0 0 0 28 14 14 1 14 18 14
Brorin-2I 64 0 0 0 0 0 0 18 18 0 0 0 0
LRRT4 83 54 54 0 0 0 189 32 32 78 110 5 39
PORCN 69 58 58 41 0 0 221 103 103 26 0 35 37
PIP-PP SAC1 74 63 63 6 0 0 147 41 26 56 30 45 43
lipase ABHD-6 324 750 750 224 76 76 1050 1003 230 89 205 110 209
lipase ABHD-12 109 79 79 30 12 12 334 10 36 88 161 35 34
CPT-1 362 302 302 127 18 18 1120 224 28 123 190 89 0
Rap2B 21 16 35 0 0 0 29 12 18 0 0 0 0

Table S3B, Schwenk et al.




Target Peptide (Sequence) PV slope factor SD of fit
ABHD-12 KLYNIAAPSR 730400 3.68e+04
LIFLNFVR 820580 3.91e+04
LYNIAAPSR 172220 4.41e+03
SHPFSVIYR 495980 2.31e+04
VPYFIDLK 856590 2.35e+04
VQFIPFHSDLGYR 1073800 2.33e+04
ABHD-6 DMWLSVVK 438120 2.91e+04
IHQFVECLK 489610 1.49e+04
QDQVLDVSGADILAK 1168400 5.66e+04
SSLDDLSIVGQVK 1515400 3.73e+04
TARP y-2 (CCG2) ATDYLQASAITR 2668700 6.89e+04
DNSFLQVHNCIQK 535830 1.02e+05
TCCLEGNFK 606710 2.01e+04
TARP y-3 (CCG3) DHAFLQFHNSTPK 417450 4.67e+04
DLSPISK 374340 9.66e+03
GFHTIPSTDISMFTLSR 778890 4.69e+04
LTMGTLLNSDR 1066500 2.77e+04
SRDLSPISK 53072 4.35e+03
TCCLEGAFR 487250 2.78e+04
TARP y-4 (CCG4) EGFHVSMLNR 436070 1.91e+04
GDLTHSGLWR 1237000 1.17e+05
ITGAIPMGELSMYTLSR 471990 1.76e+04
VCCIEGIYK 470040 3.78e+04
VCCIEGIYR 121840 3.30e+03
TARP y-5 (CCG5) DAETYFNYK 1066100 3.58e+04
MSLHSGLWR 291550 3.53e+04
VCFLAGEER 634210 2.72e+04
TARP y-7 (CCG7) EGAGVMSVYLFTK 1626400 7.00e+04
MALHAGLWR 102800 1.65e+04
VCFFAGR 347580 1.72e+04
YPDHLHISTSPC 140020 7.54e+03
TARP y-8 (CCG8) AGGGAGGSGGSGPSAILR 1054000 3.78e+04
DPGGLTHSGLWR 292750 4.39e+04
GSSAGFLTLHNAFPK 559320 8.94e+04
ICCLEGLK 157960 9.44e+03
ICCLEGLKR 239980 9.77e+03
C9orf4 (CI1004) DEEGVFENNR 533790 1.79e+04
GDAGADEAVPR 83364 2.55e+03
HDIDSPPASER 471710 3.35e+04
HDSSYGTFASEFYDLR 1027500 8.24e+04
IQHFYNVGQWAK 811970 1.07e+05
YGKPGCNAETCDYFLSYR 508910 4.24e+04
CNIH-2 TDFKNPIDQGNPAR 1052950 3.88e+04
NPIDQGNPAR 542150 1.63e+04
ICCLLR-CM-PA 22025 3.19e+03
TDFKNPIDQGNPAR-Dea 35007 1.23e+04
CNIH-3 SPIDQCNPVHAR-CM 822210 3.93e+04
SPIDQCNPVHAR-PA 80256 3.21e+03
SPIDQCNPVHAR-CM-Dea 9409 2.36e+03
SPIDQCNPVHAR 937540 4.51e+04
ICFLLR-PA 11412 7.77e+03
TDFKSPIDQCNPVHAR-CM 187850 5.32e+03
TDFKSPIDQCNPVHAR-PA 33252 9.46e+02
ICFLLR-CM 336840 1.34e+04
ICFLLR 298450 1.79e+04
CPT-1 AGNAVHTLLLYR 790610 2.80e+04
LFSFQR 355080 1.12e+04
LQLYLQLK 294440 1.74e+04
SFTLIVFSNGK 951640 3.96e+04
TWLALVR 625080 5.31e+04




Target Peptide (Sequence) PV slope factor SD of fit
DLG1 IISVNSVDLR 2254600 1.17e+05
ITGGAAAQDGR 1035100 4.63e+04
NAGQAVTIVAQYRPEEYSR 2150500 7.19e+04
NTSDFVYLK 1207400 2.91e+04
DLG3 DNEVDGQDYHFVVSR 2267400 1.36e+05
ILSVNGVNLR 1340700 7.45e+04
LLAVNNTNLQDVR 2657600 6.02e+04
LQQAQLYPIAIFIKPK 1832900 5.84e+04
VNEVDVSEVVHSR 1905600 1.16e+05
DLG4 EVTHSAAVEALK 498510 1.22e+04
HCILDVSANAVR 833830 5.29e+04
IIPGGAAAQDGR 2455500 2.98e+04
NAGQTVTIAQYKPEEYSR 1055100 3.16e+04
NASHEQAAIALK 1132400 8.63e+04
NTYDVVYLK 1250000 4.49e+04
GIuA1 (GRIA1) FALSQLTEPPK 1049300 2.37e+04
FEGLTGNVQFNEK 1281600 3.36e+04
GFCLIPQQSINEAIR 1054400 2.66e+04
LEIVSDGK 645290 1.24e+04
LVVVDCESER 331500 9.75e+03
YTSALTYDGVK 1923100 5.26e+04
GIuA2 (GRIA2) FAYLYDSDR 839830 3.43e+04
GVYAIFGFYDK 306200 1.01e+04
IGYWSEVDK 411450 2.02e+04
LTIVGDGK 287650 8.45e+03
QVQVEGLSGNIK 1246500 4.34e+04
VGMVQFSTSEFR 871220 2.44e+04
GIuA3 (GRIA3) ADIAVAPLTITLVR 2506200 1.29e+05
FVYLYDTER 1228900 6.16e+04
GAILSLLSYYK 208490 2.00e+04
INTILEQVVILGK 2047400 7.09e+04
YLIDCEVER 924080 3.83e+04
GluA4 (GRIA4) AEIAIAPLTITLVR 827780 3.44e+04
EYPGSETPPK 80077 5.17e+03
IAIVPDGK 1009700 1.88e+04
IQGLTGNVQFDHYGR 941930 2.90e+04
LQNILEQIVSVGK 1729300 4.51e+04
LSEAGVLDK 859090 1.43e+04
LSEAGVLDKLK 515590 5.12e+04
WWYDKGECGPK 53940 8.32e+03
GSG1-l EEPTFIDPEAIK 183220 1.08e+04
GDVSEEEDFR 563350 1.27e+04
SFIDLAPASEK 1978400 6.54e+04
TVIEFR 601380 1.08e+04
VFEQGYR 792820 1.82e+04
LRRT4 ELHLEHNQFSK 155660 5.67e+03
LKELHLEHNQFSK 387060 1.67e+04
LQTLQSEQFK 1498400 4.78e+04
NLDLSYNK 815770 3.11e+04
SAAPAIYLER 1288200 9.12e+04
SIYLQWNR 897130 4.72e+04
Noelin1 DLQYVEK 634210 2.79e+04
LSAASGGTLDR 649380 1.19e+04
LTGISDPVTVK 1913500 3.51e+04
LVLQFK 565480 1.68e+04
YSHISMLDYNPK 760260 2.39e+04
Noelin2 DLQYVR 203860 1.49e+04
LDPHTLEVVR 1445500 3.88e+04
LTGVSNPITIR 1866500 4.13e+04
MTELLPLSSVLEQYK 738050 3.01e+04
VMALEAR 377560 1.97e+04




Target Peptide (Sequence) PV slope factor SD of fit
Noelin3 DFQYVLK 871560 2.96e+04
SIADFVSGAESR 2043500 9.05e+04
TYNLPFK 679060 1.90e+04
VLSLETR 848150 1.32e+04
YQSNIIIK 1359400 2.09e+04
YSFDLGR 859220 3.45e+04
Neuritin (NRN1) GFSDCLLK 388340 1.70e+04
LGDSMANYPQGLDDK 421810 1.49e+04
LGDSMANYPQGLDDKTNIK 1883100 5.22e+04
PORCN AVSLGFDLDR 978690 2.40e+04
GAQMIVAMK 412920 1.53e+04
LAQILSACILSK 1248800 3.27e+04
LGLPSYLK 675220 2.78e+04
PRRT1 GDLVSAEIASR 1644800 2.77e+04
LGAGGLASAAAGAQR 2178600 1.84e+05
LGAGGLASAAASAQR 2159900 3.45e+04
MPPDPYLQETR 2160400 5.38e+04
PRRT2 EACQEPASRPEVNR 1017900 2.05e+04
GVEDSSNTHSEGPR 19232 8.07e+02
NSLQQGDVDGAQR 1474200 3.82e+04
QEPASKPDVNR 318860 9.39e+03
RAP2B ASVDELFAEIVR 1292900 2.61e+05
SALTVQFVTGSFIEK 161440 2.32e+04
VDLEGER 20814 1.07e+03
VDLEGEREVSYGEGK 405470 1.32e+04
VPMILVGNK 587320 1.82e+04
SAC1 ATDFDVLSYK 475820 1.29e+04
ELSAQPEVHR 561280 1.59e+04
LEEQDEFEK 446110 2.74e+04
NNFSDGFR 500090 3.85e+04
TNVIQSLLAR 1694900 6.10e+04
CKAMP52 (SHSA6) |ALADILR 748400 2.20e+04
ETISAIDTSPK 1395600 3.57e+04
ILSDEQLLSTER 3062200 5.55e+04
LHSQDPLLSPER 856340 4 57e+04
QQGPIPIAHCER 897930 5.59e+04
TAFPEQSLSR 1581100 1.65e+04
CKAMP44 (SHSA9) |AFSPEHGPAQQNGQK 1731700 4.65e+04
GNLPLHPVR 565530 3.86e+04
MPPHPLAYNSTANFK 378790 1.61e+04
TWDPSDQSLR 1276500 6.90e+04
Brorin (VWC2) LAQAPEQPGQEK 991430 2.80e+04
LAQAPEQPGQEKR 194210 1.10e+04
NGPNCFAETAVIPAGR 753490 5.47e+04
TDECTICHCTYEEGTWR 613640 5.71e+04
TYQTLEEFVVSPCER 431970 1.58e+04
Brorin-2l (VWC2L) |GCVDDSGFVYK 845130 2.81e+04
GKGCVDDSGFVYK 156100 7.20e+03
ILEEFKPSPCEWCR 389820 2.23e+04
NGPNCFAGTTIIPAGIEVK 1578700 3.79e+04

Table S4, Schwenk et al.
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