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SUMMARY

AMPA-type glutamate receptors (AMPARs) are
responsible for a variety of processes in the mamma-
lianbrain including fast excitatory neurotransmission,
postsynaptic plasticity, or synapse development.
Here,withcomprehensiveandquantitativeproteomic
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 GluA 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 (AMPARs) that control funda-

mental aspects of development and signal transduction in gluta-

matergic synapses. During the early phase of synaptogenesis,

AMPARs 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 Ca2+ 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

AMPARs 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 g-2, g-3, g-4, g-5, g-7, g-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 (Müller 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; Müller 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 AMPARs 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 stronglydependingon theparticular 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) (Müller

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 themembrane fractions were treated with detergent

buffers of either mild (CL-47) or intermediate (CL-91) stringency

(Müller et al., 2010; Schwenk et al., 2010) solubilizing �40% and

100% of the total pool of AMPARs, 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

poolsofpreimmunization immunoglobulinsG (IgG)wereanalyzed

by high-resolution nanoflow liquid chromatography tandemmass

spectrometry (nano-LCMS/MS),whichprovideddata onboth 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; Müller 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 GluA1-4 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
622 Neuron 74, 621–633, May 24, 2012 ª2012 Elsevier Inc.
proteins identified by mass spectrometry in the anti-GluA APs

(and surpassing the threshold PV, see Experimental Procedures)

were evaluated for both their specificity and consistency of

copurification with the GluA 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; Müller et al.,

2010). Consistency was assessed by the number of specific

copurifications of a given protein across the anti-GluA APs;

a protein was considered consistent if it was specifically retained

in at least five (out of ten) or three (out of five) anti-GluA 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 (g-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-GluA ABs. As shown in Figure S1C, all of the ABs effec-

tively retained the GluA 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

proteinassemblies, theymaynot entirely reflect their nativeabun-

dancesandstoichiometries,mainly due to the inherentproperties

of ABs (Müller et al., 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 mm) 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

fusionproteinsat definedstoichiometry (QconCATproteins;Pratt

et al., 2006; Figure S2A, Table S4), this procedure allowed for

quantitative assessment of themolecular composition of AMPAR

http://www.channel-proteomes.com/projects
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Figure 1. ME-AP Proteomics Identify 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-GluA1-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.
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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 AMPARs 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 GluA

tetramers (mass of�0.5 MDa, Figure S2C). For the pore-forming

subunits, BN-MS revealed an abundance sequence of GluA2 >

GluA1 > GluA3 > GluA4, with the molecular amount of GluA2

being equal to the sum of the other GluAs (Figure 2B, upper
panel). Among the known auxiliary subunits, TARP g-8 and

CNIH-2 were by far the most abundant (Figures 2B and 2E).

Comparison of the abundance value determined for all TARP

and CNIH proteins with that obtained for the entire pool of

AMPARs (defined as GluA tetramers, GluAtetra) 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 GluA proteins,
Neuron 74, 621–633, May 24, 2012 ª2012 Elsevier Inc. 623



Table 1. Protein Constituents of Native AMPARs as Identified by ME-APs

Protein ID Alternative
Name(s)

Acc. No.
(SwissProt)Name

GluA1 AMPA-type glutamate receptor 1 GluR-A P19490

GluA2 AMPA-type glutamate receptor 2 GluR-B P19491

GluA3 AMPA-type glutamate receptor 3 GluR-C P19492

GluA4 AMPA-type glutamate receptor 4 GluR-D P19493

TARP γ-2 Transmembrane AMPA-regulatory
protein γ-2

Stargazin O88602

TARP γ-3 TARP γ-3 Q8VHX0

TARP γ-4 TARP γ-4 Q8VHW9

TARP γ-7 TARP γ-7 P62957

Noelin2 Noelin-2 Q8BM13Olfactomedin-2

TARP γ-8 TARP γ-8 Q8VHW5

CNIH-2 protein cornichon homolog 2 Q5BJU5

CNIH-3 protein cornichon homolog 3 Q6ZWS4

CKAMP44 Cystine-knot AMPAR modulating protein of 44 kDa Q9CZN4Protein shisa-9

Q3UH99Protein shisa-6CKAMP52 Cystine-knot AMPAR modulating protein of 52 kDa

Q9WV34Protein MPP2MAGUKp55-2 MAGUK p55 subfamily member 2

Q62696SAP-97DLG1 Disks large homolog 1

Q62936SAP-102DLG3 Disks large homolog 3

Q62108PSD-95, SAP-90DLG4 Disks large homolog 4

Q6MG82NG-5, SynDIG4PRRT1 Proline-rich transmembrane protein 1

Q7Z6L0PRRT2 Proline-rich transmembrane protein 2

Q62609Noelin1 Noelin-1 Olfactomedin-1,
Pancortin

Noelin3 Noelin-3 P63057Olfactomedin-3

Neuritin Neuritin O08957

GSG1-l protein Germ cell-specific gene 1-like protein Q6UXU4

C9orf4 Uncharacterized protein C9orf4 Q9P0K9brain protein CG-6

Brorin Brorin, von Willebrand factor C domain-
containing protein 2

Q8C8N3brain-specific
chordin-like protein

Brorin-2l von Willebrand factor C domain-
containing protein 2-like

Q505H4

LRRT4 Leucine-rich repeat transmembrane neuronal protein 4 Q80XG9

PORCN Probable protein-cysteine N-palmitoyltransferase
porcupine

Q9JJJ7Porc, Ppn

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) Q8BGD5CPT-1C

Rap-2b Ras-related protein Rap-2b P61227

CPG-15

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. GluAtetra (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 g-2,3,4,7,8. Note the distinct profiles obtained for GSG1-l, 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 relativemolecular abundance (integral over the investigatedmass range) of the indicated AMPAR constituents determined in buffers

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

Neuron

High-Resolution Architecture of Native AMPARs
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 g-8 and

CNIH-2, but well in the range of the other TARPs, CNIH-3, or

CKAMP44 (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 g-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 g-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 g-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 AMPARComplexes 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 ª2012 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 AMPARs as in Figure 1 without (upper

panel) and with ABs specific for either GluA1 (anti-GluA1-b) or GluA2

(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

g-2,3,8 and membrane fractions solubilized with CL-47.
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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 (Müller et al., 2010); results obtained with two widely used buffers,

Triton X-100 and RIPA, were added for comparison.
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complexes by an array of solubilization buffers with different

stringency.

ABs specific for GluA1 and GluA2 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 AMPARs

devoid of either GluA1 or GluA1-3. The known auxiliary subunits

TARP g-2,3 and CNIH-2,3 were coshifted with both anti-GluAs,

very similar to the GSG1-l protein, as expected for tightly associ-

ated complex constituents (Figure 3A). Interestingly, anti-GluA2,

different from anti-GluA1, shifted the complete pool of GSG1-l,

strongly suggesting preferred association of this newly identified
626 Neuron 74, 621–633, May 24, 2012 ª2012 Elsevier Inc.
subunit with GluA2-containing AMPARs (Figure 3A). Shift assays

with anti-CNIH-2/3 showed that the majority of AMPARs solubi-

lized at CL-47 (Figure S3B) are associated with the CNIHs (also

Figure 2D), as well as with TARP g-8, while most of the TARP

g-2,3 proteins are assembled into distinct subpopulations of

AMPARs (Figure 3B, upper panel). Moreover, an AB targeting

TARPs g-2,3,8 indicated that virtually all AMPARs solubilized

under these conditions contained at least one of the three TARP

isoforms; AB-shift assays with both anti-TARPg-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 linewith the 4:1 ratio determined forGluA 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 AMPARs, up to two CNIHs

and two or more TARPs g-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 (Müller et al., 2010) (see Experimental Procedures).

Analysis of the resulting heat map (Figure 4) suggested that the
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Figure 5. The GSG1-l Protein Assembles into

Synaptic AMPARs and Modifies the Gating

Kinetics of Receptor Channels in a Subunit-Depen-

dent Manner

(A) Representative current responses of AMPARs re-

corded upon 1 ms (A) and 100 ms (C) applications of 1 mM

glutamate (indicated above the current trace) in giant

outside-out patches excised from Xenopus oocytes ex-

pressing GluA1i and GluA2i either alone (gray trace) or in

combination with either CNIH-2 (black trace), GSG1-l (red

trace) or both (blue trace). cRNAs of GluA1i and GluA2i,

CNIH-2, and GSG1-l were injected at equal amounts.

Inset: current responses at expanded time scale; agonist

application indicated by the horizontal bar.

(B and D) Bar graphs summarizing the time constants for

deactivation and desensitization (mean ± SD of 6–19

experiments, represented by dots).

(E) Recovery of the same AMPARs as in (A) and (C) from

steady-state desensitization recorded with a double-pulse

protocol (pair of a 100 ms and a 50 ms glutamate pulse

separated by increasing time intervals). Data points are

peak currents recorded during the second pulse and

normalized to the maximal current (recorded during the

first glutamate application). Lines are monoexponential fits

to the data points with the indicated trecovery. Inset: Original

current recordings from GluA1i+A2i+GSG1-l receptors;

red trace is response with a recovery interval of 1024 ms.

(F) Bar graph summarizing the recovery time constants

(mean ± SD of 6–15 experiments, represented by dots).

(G) Immunoelectron micrographs for GluA2,4 and GSG1-l

in the CA3 region of the adult mouse hippocampus de-

tected by postembedding immuno-EM (left panel) and

respective statistics (right panel). Immunoparticles for

GluA2 and GluA4 (10 nm, open arrows) and GSG1-l

(15 nm, filled arrows) weremostly 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 GluA2 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

plasma membrane, intracellular sites, and background,

respectively.
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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 PRRTs), (2) that are

markedly reduced under conditions of high stringency (as for

TARPs g-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 g-8, SAC1, DLG1,3, or

CKAMP52). 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 g-8 (Figure 4), or where the

TARP g-8 protein was absent after gene knockout (Figure S4).

In addition, the heat map demonstrated that solubilization with
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-2l, 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-l 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 AMPARs assembled

either from the flip variants of GluA1 and GluA2 alone or in
Neuron 74, 621–633, May 24, 2012 ª2012 Elsevier Inc. 627
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combination with the additional constituents GSG1-l 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-l alone caused a moderate

slowing of both kinds of channel closure very similar to TARP

g-2 (p < 0.001, Wilcoxon rank test for ± GSG1-l; 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-l; Figures 5B and

5D). Moreover, receptor channels assembled from GluA1,

GluA2, CNIH-2, andGSG1-l no longer exhibited themarked non-

desensitizing steady-state current (Iss) observed with receptors

composed of the GluA1, GluA2, and CNIH subunits alone (Iss
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-l+CNIH-2; Figures 5E and 5F). Interestingly, the dominant

effects of GSG1-l over CNIH-2 in AMPAR gating were not reca-

pitulated in receptors where CNIH-2 was replaced by TARP g-2

(p > 0.7, Wilcoxon rank test for TARP g-2 versus TARP

g-2+GSG1-l; Figures 5B, 5D, and 5F). Conversely, the CNIH-2

effects on gating were only moderately affected by coassembly

of the TARP g-8 subunit(s) (p > 0.7 and p < 0.001 Wilcoxon rank

test for tdesens and 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 AMPARs 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 AMPARs 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-GluA APs from WT and GluA1 or GluA2 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 GluA 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 GluA2 (GSG1-l,

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 GluA 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, AMPARs

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 GluA 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 g-2,3

(20%–30%, Figures 2 and 3), the other harbors TARPs

g-8,4,2,3 or GSG1-l (Figures 2, 3, and 5). This inner core of the

AMPARs is complemented by ‘‘outer core’’ constituents binding

directly to theGluA 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,

CKAMP44, 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-2l, 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 AMPARs 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 AMPARs

we used two complementary approaches, theME-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 (Müller

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; Müller et al., 2010),
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Figure 6. Assembly of Native AMPARs as

Determined by Topology and Binding Prop-

erties of Their Constituents

(A) Topology of all AMPAR constituents (newly

identified proteins in red) and characteristics of

their integration into AMPAR complexes. Color

coding for their abundance and association

stability (from left (minimal) to right (maximal)

derived from the data in Figures 2 and 4) in the

upper-right corner. Specificity denoted for inter-

action with GluA1 or GluA2 is indicated.

(B) Model for the assembly of native AMPARs as

derived from the proteomic (abundance, stoichi-

ometry of CNIHs and TARPs, populations of

AMPARs, Figure 2), biochemical (formation of

distinct complexes, direct interaction with GluAs,

distinct binding characteristics/stabilities of

TARPs g-8 and g-2,3, Figures 2–4, Figure S6C),

and functional analyses (formation of heteromers

from CNIH-2 and GSG1-l, Figures 2 and 5)

described in the text and the present knowledge

from literature/databases. The view of the GluA-

tetramer is from a cross-section of the crystal

structure (Sobolevsky et al., 2009) above the

membrane plane (gray line in A); solid circles in red

and gray depict the suggested asymmetric pairs of

binding sites for the indicated inner core constit-

uents; dashed circles in orange are suggested

binding sites for the indicated outer core compo-

nents PRRTs, CKAMP44, C9orf4, and Neuritin that

interact directly with the GluA proteins (Fig-

ure S6C). The Noelins, Brorin-2l, and CPT-1 are

boxed with Neuritin and C9orf4 with which they

were found tightly correlated (Pearson correlation

analyses, Figure S6B). Dashed line in black delin-

eates periphery/entity of the AMPAR complex;

open circles indicate constituents without yet

defined interaction with the core proteins. AMPAR

constituents for which no further information on

binding or coassembly is in hand were left out.
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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
Neuron 74, 621–
multiple populations of AMPARs with

different size and molecular composition

(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 (Müller 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 AMPARs, are occupied

by different types of auxiliary subunits, TARP g-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 g-2,3, in line with a recent
633, May 24, 2012 ª2012 Elsevier Inc. 629



Neuron

High-Resolution Architecture of Native AMPARs
suggestion (Gill et al., 2011), while the other pair may be occu-

pied by TARPs g-2,3,4,8 or the structurally related GSG1-l

(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 AMPARs 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; Müller 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-l protein are significant in two

aspects: first, they assign GSG1-l 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 AMPARs in the brain (Figures 2 and 3),

and indicates that AMPAR functions beyond ligand-driven

channel gating may be largely determined by their non-GluA

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 cpg15 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 AMPARs 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

(GluA1i, flip variant of GluA1), NM_017261.2 (GluA2i), NM_053351 (TARP

g-2), NM_001025132 (CNIH-2), NM_080696.2 (TARP g-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 proteinswere 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/HCl pH 8.0 / 150 mM NaCl / 1% Triton X-100), or RIPA-buffer (50 mM

Tris/HCl 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 3 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 complexeswere solubilized inCL-47,

CL-48, or CL-91 and centrifuged on a sucrose gradient (400,0003 g, 60min) to

replace salt by 0.5 M betaine. For AB-shift experiments the solubilisates were

preincubatedwith the respective ABs for 30min 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 3 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 mg immobilized ABs at

4�C for 2 hr. The following ABs were used for affinity purifications: anti-

GluA1-a (Millipore, #AB1504), anti-GluA1-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-GluA3 (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 g-8 (Frontier Insti-

tute, RBAf1000-1), anti-TARP g-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&DSystems, #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-GluA2/3, anti-GluA3, anti-GluA4-a, anti-TARP g-2, anti-TARP

g-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(DE3). 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 (Müller 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 1700m/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 theMascot 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 R 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 3 retention time 3 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

abundancenorm 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-l 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-l).

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 MU

when filled with intracellular solution (Kint; in mM) 120 KCl, 5 HEPES, 10

EGTA, pH adjusted to 7.2. Extracellular solution (Kext) applied to outside-out

patches was composed as follows (mM): 120 KCl, 5 HEPES, 1.3 CaCl2
(pH 7.2). Rapid application/removal of glutamate (1 mM, dissolved in Kex)

was performed using a Piezo-controlled fast application system with

a double-barrel application pipette that enables solution exchanges within

less than 100 ms (20%–80%, measured from the open tip response during

a switch between normal and 103-diluted Kext).

Deactivation, desensitization, and recovery from desensitization of AMPARs

were characterized by time constants derived frommonoexponential 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 (information related to Figure 1) 
 

 
 
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-GluA1 AB; MW as indicated. (B) Bar graph illustrating relative 
solubilization efficiency of GluA1 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. 



 Figure S2 (information related to Figure 2) 
 

 
 

 



 
 
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 GluA1 with GluN1 
(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 GluA2 
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 GluA2 tetramer. Note the sharp focusing of the 
GluA2 homo-tetramers (in the absence and presence of the anti-GluA2 ABs) in the BN-
PAGE. 
 



Figure S3 (information related to Figure 3) 
 

 
 
 

 
 
 
Figure S3 
(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)).  



Figure S4 (information related to Figure 4) 
 
 

 
 
 
Figure S4 
Assembly of AMPAR complexes is independent of the TARP g-8 protein.  
Source material and eluates of APs with ABs targeting GluA1 and GluA2 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) 
 

 
 
Figure S5  
(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-l protein with anti-GSG1-
l-a (left) or anti-HA (middle); right image is merge of left and middle panels; scale bar is 10 
µm.  



Figure S6 (information related to Figure 6) 
 
 

 
 
 
 

 
 
 



 
 



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-l protein in an AP purifying the entire pool of GluA 
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-GluA 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 GluA 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-l, C9orf4, PRRT1, 
Neuritin and CKAMP44 upon co-expression in culture cells or Xenopus oocytes. APs with 
anti-GluA ABs were analysed by nano-LC MS/MS and quantitatively evaluated using 
abundancenorm values (right panel), APs with ABs targeting the indicated non-GluA 
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 / 
OptiPrepTM in 20 mM Tris/HCl 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 µg 
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-GluA 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-GluA 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. 
 



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 IgG
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P GluA1 (GRIA1)
U ADVAVAPLTLTLVR 95 10 98 6 0 0 98 10 92 9 0 0 112 7 85 5 0 0 92 5 93 4 0 0 115 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
U ALQQVRFEGLTGNVQFNEK 0 0 0 0 0 0 38 1 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
U 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 71 2 73 3 90 2 83 9 93 8 94 11 81 10 0 0 0 0
N 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
N 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
U 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
U 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
U 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
U 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 77 5 76 5 76 2 80 3 80 7 75 9 76 1 95 1 70 1 69 4 71 4 79 6 84 7 0 0 0 0
U FSPYEWHSEEFEEGR 71 2 75 2 0 0 53 3 73 6 0 0 64 3 71 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 71 3 0 0 0 0 0 0 63 1 68 2 64 2 63 2 0 0 0 0
N 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
U 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
N 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 71 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
U GLSVLQR 42 8 45 4 0 0 47 7 45 10 0 0 40 3 43 6 0 0 41 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
U 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 0 62 2 62 2 62 2 71 2 0 0 0 0
U GPVNLAVLK 85 5 65 6 0 0 90 3 69 6 0 0 75 2 84 3 0 0 75 3 85 3 0 0 75 4 76 3 79 2 71 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
U 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
U 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 71 9 74 16 71 3 77 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
U 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
N 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
U 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
U 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
N 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
N 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
U 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
U 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
U 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
U 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
U 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 41 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
U 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 11 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
U 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
U 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
U 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 71 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
N 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 11 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
N 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 11 65 15 61 11 65 11 60 8 53 8 46 5 50 1 63 11 67 7 0 0 0 0
U 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
U 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
U 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
U 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
U 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
U 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
U 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
N MVSPLESAEDLAK 88 7 90 7 0 0 100 6 97 11 0 0 91 5 112 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
U MWTYMK 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
U 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
U 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
U 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 71 6 49 1 71 1 66 1 82 3 71 4 69 4 62 3 0 0 0 0
U NGLGYHYLLANLGFMDLDLNKFK 77 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
N 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
U 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 77 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
U 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
U 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
U 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 5 135 9 128 3 120 1 110 2 0 0 141 3 125 6 114 4 114 1 141 1 120 1 127 3 134 2 120 4 127 4 0 0 0 0
U 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
U QTELAYGTLEAGSTK 112 15 114 5 0 0 128 13 133 7 0 0 121 3 137 4 0 0 118 4 123 3 0 0 131 14 140 10 123 4 133 4 128 4 109 2 137 7 133 11 118 7 118 2 121 1 0 0 121 3 121 4 105 4 129 7 0 0 0 0
U 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
U 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
U 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
N 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 71 3 73 3 67 4 56 5 24 1 0 0
U 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
U 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
U 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
U TSTLPRNSGAGASGGGGSGENGR 88 8 0 0 0 0 78 3 0 0 0 0 64 1 0 0 0 0 77 1 0 0 0 0 70 6 0 0 0 0 52 2 0 0 0 0 71 2 0 0 0 0 0 0 0 0 0 0 66 2 0 0 87 3 0 0 0 0 0 0
U 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
U TTEEGMLR 39 2 55 8 0 0 54 7 38 3 0 0 57 14 35 1 0 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 0 48 1 0 0 59 9 61 6 45 2 42 1 0 0 0 0
U 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
U 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 0 111 4 96 4 90 3 93 1 100 2 0 0 88 2 83 2 105 4 95 2 0 0 0 0
U TYLVTTLLEDPYVMLKK 77 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
N 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
N 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 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
U 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
U 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 71 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
U VMAEAFQSLR 71 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
U 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
U 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
U 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 77 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
N 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
N 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 3 113 9 28 1 59 2 58 3 0 0 25 2 65 3 67 2 20 1 65 2 0 0 71 2 80 2 0 0 89 2 0 0 0 0
U 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
N YAYLLESTMNEYLEQR 107 12 103 7 0 0 101 11 95 32 0 0 102 4 116 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
U YEGYCVELAAELAK 89 3 92 1 0 0 88 4 76 3 0 0 76 1 97 1 0 0 77 1 78 1 0 0 94 5 91 4 0 0 77 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
U YTSALTYDGVK 64 9 62 7 0 0 66 8 71 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

P GluA2 (GRIA2)
U 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 0 113 3 85 2 88 3 91 2 59 1 0 0
U 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
N DADTKLWNGMVGELVYGK 43 1 0 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
U 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
N 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
N 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



U EGYNVYGLESVK 52 2 56 3 0 0 61 2 75 3 0 0 62 1 53 1 0 0 56 3 64 3 0 0 53 2 68 3 0 0 74 2 69 3 0 0 59 3 46 3 0 0 53 2 69 3 0 0 33 1 47 1 64 1 62 2 0 0 0 0
U EGYNVYGLESVKL 69 9 71 3 0 0 67 8 79 10 0 0 77 2 65 2 0 0 71 5 81 6 0 0 75 20 64 12 0 0 87 5 66 6 0 0 85 11 86 10 0 0 85 7 77 7 0 0 71 3 75 2 82 5 76 5 0 0 0 0
U EYPGAHTATLK 54 5 57 4 0 0 57 4 50 5 0 0 24 1 68 2 0 0 45 4 52 4 0 0 64 9 67 8 0 0 67 5 46 7 0 0 60 6 64 6 0 0 43 3 55 4 0 0 29 2 42 3 51 3 45 4 0 0 0 0
U EYPGAHTATLKYTSALTYDAVQVMTEAFR 0 0 0 0 0 0 0 0 21 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33 1 84 2 0 0 0 0 0 0 0 0 21 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U FAYLYDSDR 50 8 48 6 0 0 52 8 53 10 0 0 55 6 51 4 0 0 50 4 44 5 0 0 55 20 59 33 0 0 57 8 54 8 0 0 52 13 57 19 0 0 51 4 51 6 0 0 38 2 47 3 52 3 46 3 0 0 0 0
U FAYLYDSDRGLSTLQAVLDSAAEK 80 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 58 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
U FDQNGKR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 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
U FSPYEWHTEEFEDGR 62 3 66 5 0 0 63 3 82 3 0 0 51 3 90 2 0 0 69 3 64 4 0 0 76 6 87 7 0 0 64 3 91 5 0 0 63 6 59 6 0 0 79 2 60 4 0 0 55 2 64 1 60 3 51 3 0 0 0 0
U GADQEYSAFR 90 10 84 5 0 0 90 7 91 14 0 0 80 6 84 4 0 0 84 6 84 5 0 0 90 18 91 26 0 0 89 9 90 8 0 0 90 7 90 6 0 0 84 5 90 5 0 0 99 3 90 4 90 4 84 5 56 1 0 0
U GADQEYSAFRVGMVQFSTSEFR 74 1 0 0 0 0 74 1 85 1 0 0 0 0 0 0 0 0 69 1 71 1 0 0 73 2 80 1 0 0 0 0 0 0 0 0 77 1 79 1 0 0 68 1 58 1 0 0 54 1 64 1 75 1 70 1 0 0 0 0
U GALLSLLEYYQWDK 94 5 108 5 0 0 81 1 90 7 0 0 0 0 90 2 0 0 79 1 81 2 0 0 116 22 103 11 0 0 0 0 99 2 0 0 89 3 104 11 0 0 103 2 99 3 0 0 75 1 81 2 112 2 109 2 0 0 0 0
U GALLSLLEYYQWDKFAYLYDSDR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 74 2 69 3 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
N 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
N 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 71 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
U GLSTLQAVLDSAAEK 118 13 139 5 0 0 133 7 124 10 0 0 119 5 120 4 0 0 124 5 114 6 0 0 123 26 139 16 0 0 119 9 122 11 0 0 124 8 128 19 0 0 124 6 116 6 0 0 115 3 112 3 133 5 126 4 0 0 0 0
U GLSTLQAVLDSAAEKK 94 5 91 5 0 0 87 6 99 4 0 0 90 5 96 3 0 0 78 6 84 6 0 0 94 11 107 14 0 0 86 7 91 5 0 0 93 7 85 9 0 0 88 6 81 6 0 0 78 2 86 2 91 5 79 3 0 0 0 0
U GNAGDCLANPAVPWGQGVELER 74 4 64 2 0 0 70 5 62 3 0 0 77 2 61 2 0 0 0 0 71 1 0 0 73 8 69 5 0 0 52 2 67 3 0 0 74 4 66 5 0 0 66 4 55 2 0 0 88 1 25 1 56 2 66 1 0 0 0 0
N GSSLGNAVNLAVLK 81 5 78 3 0 0 74 4 83 4 0 0 76 2 89 2 0 0 82 3 87 3 0 0 84 9 93 6 84 1 92 5 80 5 81 1 89 4 89 5 93 3 72 3 87 6 71 1 74 3 84 4 89 5 87 5 0 0 0 0
N GSSLGNAVNLAVLKLNEQGLLDK 0 0 0 0 0 0 0 0 38 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 53 1 41 1 0 0 0 0 0 0 0 0 0 0 33 1 0 0 0 0 47 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GVYALFGFYDK 77 3 64 3 0 0 71 5 68 10 0 0 68 2 73 3 0 0 71 4 70 4 0 0 71 22 70 21 0 0 71 3 68 3 0 0 71 6 73 7 0 0 68 3 78 7 0 0 65 1 66 4 65 3 68 3 0 0 0 0
U GVYALFGFYDKK 57 10 54 2 0 0 55 8 65 12 0 0 59 4 64 4 0 0 54 7 52 8 0 0 57 20 69 20 0 0 63 7 68 8 0 0 61 14 61 16 0 0 56 9 59 9 0 0 53 4 49 3 56 7 59 7 0 0 0 0
N 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
U GYHYLLANLGFTDGDLLK 117 8 51 9 0 0 109 4 124 23 0 0 45 1 127 5 0 0 107 4 115 4 0 0 102 38 143 43 0 0 120 4 97 5 0 0 105 21 122 18 0 0 103 5 95 14 0 0 98 3 89 3 47 2 85 3 0 0 0 0
U HVKGYHYLLANLGFTDGDLLK 0 0 0 0 0 0 0 0 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 0 0
U KDETYR 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 32 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U KLGYWSEVDK 38 6 60 4 0 0 53 3 48 6 0 0 55 2 69 2 0 0 0 0 37 2 0 0 61 7 68 20 0 0 60 4 56 4 0 0 55 5 60 7 0 0 60 3 48 4 0 0 26 1 0 0 0 0 32 2 0 0 0 0
U KNHEMLEGNER 23 1 0 0 0 0 0 0 31 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 53 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N 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
N 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
U KWQVTALNVGNLNNDK 95 6 90 5 0 0 119 5 130 4 0 0 99 3 125 2 0 0 116 4 85 4 0 0 117 8 124 9 0 0 101 5 91 5 0 0 105 7 105 7 0 0 97 3 110 4 0 0 110 2 106 2 109 3 108 2 0 0 0 0
U LAVFDKMWTYMR 36 2 0 0 0 0 0 0 45 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 65 2 79 4 0 0 0 0 0 0 0 0 47 1 0 0 0 0 0 0 49 1 0 0 22 1 0 0 0 0 0 0 0 0 0 0
U LGYWSEVDK 35 3 51 3 0 0 47 2 56 3 0 0 45 2 60 1 0 0 49 2 47 2 0 0 52 4 64 8 0 0 53 4 45 2 0 0 52 3 58 6 0 0 43 2 43 2 0 0 37 1 34 1 44 1 52 2 0 0 0 0
N 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 11 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
N 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 11 65 15 61 11 65 11 60 8 53 8 46 5 50 1 63 11 67 7 0 0 0 0
U LQFGGANVSGFQLVDYDDSLVSK 108 2 0 0 0 0 0 0 108 2 0 0 0 0 103 1 0 0 0 0 0 0 0 0 106 1 128 4 0 0 0 0 0 0 0 0 91 1 84 1 0 0 93 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LTLVGDGK 37 8 55 8 0 0 55 6 61 4 0 0 48 4 46 3 0 0 55 5 48 3 0 0 53 13 61 7 0 0 53 6 53 8 0 0 51 11 53 9 0 0 47 5 53 4 0 0 45 4 41 4 46 4 53 4 0 0 0 0
U LTLVGDGKYGAR 29 1 0 0 0 0 38 2 0 0 0 0 0 0 0 0 0 0 0 0 40 1 0 0 64 2 59 1 0 0 0 0 44 1 0 0 58 1 54 2 0 0 37 1 51 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LTPHLDNLEVANSFAVTNAFCSQFSR 86 17 0 0 0 0 80 5 92 50 0 0 0 0 40 1 0 0 88 4 73 4 0 0 110 49 103 67 0 0 0 0 0 0 0 0 97 37 82 32 0 0 98 19 86 38 0 0 90 4 58 2 110 4 66 2 0 0 0 0
N LWNGMVGELVYGK 81 19 90 14 0 0 90 17 94 25 0 0 93 13 101 12 0 0 97 11 83 13 0 0 92 28 103 37 91 5 80 15 97 13 50 2 82 20 85 22 88 6 79 11 93 13 86 5 93 10 86 10 89 12 83 14 0 0 0 0
U MVSPLESAEDLSK 101 6 92 7 0 0 95 5 112 9 0 0 96 5 103 5 0 0 95 6 94 8 0 0 103 7 109 16 0 0 101 7 100 5 0 0 95 6 95 6 0 0 100 3 86 5 0 0 73 4 83 2 77 3 88 3 0 0 0 0
N MWTYMR 30 3 31 6 0 0 37 2 39 8 0 0 42 4 32 6 0 0 0 0 33 4 0 0 37 3 39 19 25 1 29 4 25 2 0 0 30 2 34 2 21 1 0 0 35 3 24 1 28 5 23 5 30 3 31 4 0 0 0 0
U NAQNLNPSSSQNSQNFATYK 0 0 117 5 0 0 0 0 143 13 0 0 0 0 146 7 0 0 0 0 129 6 0 0 0 0 146 18 0 0 0 0 118 10 0 0 0 0 126 14 0 0 0 0 135 7 0 0 0 0 124 3 0 0 115 5 0 0 0 0
U NAQNLNPSSSQNSQNFATYKEGYNVYGLESVK 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 0 127 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
N NAVNLAVLK 57 4 50 5 0 0 61 4 72 4 0 0 55 2 63 3 0 0 56 3 58 2 0 0 64 7 63 7 58 1 59 3 56 3 0 0 69 6 59 1 60 2 59 5 58 5 56 1 53 1 44 2 67 4 61 3 0 0 0 0
N NAVNLAVLKLNEQGLLDK 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 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
U NHEMLEGNER 33 2 0 0 0 0 0 0 35 4 0 0 29 2 28 1 0 0 0 0 0 0 0 0 33 2 42 8 0 0 0 0 0 0 0 0 0 0 20 1 0 0 0 0 27 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NHEMLEGNERYEGYCVDLAAELAK 66 4 20 1 0 0 31 2 68 4 0 0 0 0 0 0 0 0 34 2 34 1 0 0 73 2 72 9 0 0 25 1 29 2 0 0 74 4 62 3 0 0 25 2 72 2 0 0 60 2 0 0 25 1 0 0 0 0 0 0
N 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
U NPQNLNPSSSQNSQNFATYK 117 14 0 0 0 0 123 11 0 0 0 0 111 5 0 0 0 0 111 8 0 0 0 0 111 10 0 0 0 0 111 9 0 0 0 0 116 11 0 0 0 0 124 9 0 0 0 0 111 4 0 0 121 5 0 0 0 0 0 0
U QRLELSR 32 4 30 2 0 0 29 2 32 1 0 0 28 1 26 1 0 0 36 3 30 1 0 0 31 5 35 4 0 0 30 2 30 2 0 0 31 4 30 3 0 0 30 2 28 1 0 0 25 1 28 1 32 3 32 2 0 0 0 0
N QTELAYGTLDSGSTK 104 12 107 6 0 0 123 9 119 9 0 0 107 5 125 5 0 0 105 7 122 8 0 0 127 27 128 30 121 6 123 13 117 11 98 6 119 13 121 21 121 11 116 10 119 13 69 2 126 5 104 6 118 12 121 11 0 0 0 0
N QTELAYGTLDSGSTKEFFR 93 2 0 0 0 0 83 2 33 1 0 0 0 0 0 0 0 0 84 2 0 0 0 0 92 1 121 2 99 2 65 1 49 1 0 0 93 1 0 0 91 2 83 2 80 1 0 0 36 1 0 0 91 2 96 2 0 0 0 0
U QVQVEGLSGNLK 82 9 77 10 0 0 72 10 94 11 0 0 75 3 98 4 0 0 81 6 74 8 0 0 88 18 84 29 0 0 83 9 79 11 0 0 86 7 86 21 0 0 90 9 74 8 0 0 67 3 72 3 79 4 69 7 0 0 0 0
U QVQVEGLSGNLKFDQNGK 91 5 0 0 0 0 54 1 69 4 0 0 0 0 0 0 0 0 41 2 32 2 0 0 77 4 122 7 0 0 51 1 41 1 0 0 90 5 41 2 0 0 76 4 33 1 0 0 33 1 0 0 30 1 0 0 0 0 0 0
U RGNAGDCLANPAVPWGQGVELER 63 9 82 4 0 0 69 7 84 6 0 0 61 3 63 3 0 0 63 4 67 3 0 0 84 13 77 11 0 0 61 6 83 4 0 0 74 11 78 8 0 0 71 7 67 6 0 0 59 3 68 2 59 5 48 4 0 0 0 0
U RVLLDCER 49 8 49 5 0 0 48 4 52 5 0 0 49 3 52 4 0 0 49 4 49 5 0 0 49 19 57 6 0 0 49 7 48 7 0 0 59 6 51 9 0 0 48 3 52 4 0 0 46 4 50 3 51 4 48 4 0 0 0 0
N 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 71 3 73 3 67 4 56 5 24 1 0 0
U SAEPSVFVRTTAEGVAR 0 0 0 0 0 0 0 0 22 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 60 1 63 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 0 0 0 0
U SKLAVFDK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 1 26 1 0 0 0 0 0 0 0 0 24 1 0 0 0 0 31 1 27 1 0 0 37 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U SLFQDLELK 48 2 51 2 0 0 36 2 52 2 0 0 0 0 28 1 0 0 34 2 37 3 0 0 53 4 59 3 0 0 36 2 42 3 0 0 37 1 56 3 0 0 28 1 23 1 0 0 26 1 25 1 22 1 40 2 0 0 0 0
U SLFQDLELKK 52 10 50 9 0 0 46 8 59 11 0 0 49 6 61 4 0 0 51 10 51 9 0 0 46 22 56 14 0 0 50 8 47 7 0 0 52 10 54 12 0 0 55 7 50 10 0 0 50 3 49 4 54 8 45 7 0 0 0 0
N TTAEGVAR 0 0 0 0 0 0 39 1 0 0 0 0 0 0 0 0 0 0 38 1 33 1 0 0 42 9 0 0 0 0 30 1 28 1 0 0 36 1 36 6 0 0 0 0 36 1 0 0 37 1 37 1 43 1 39 1 0 0 0 0
U TVVVTTLLESPYVMMK 72 5 112 11 0 0 78 5 93 18 0 0 89 8 93 9 0 0 76 5 74 10 0 0 87 11 97 40 0 0 90 10 81 8 0 0 101 6 106 10 0 0 81 4 86 10 0 0 76 3 81 4 79 3 104 4 0 0 0 0
U TVVVTTLLESPYVMMKK 0 0 24 1 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 26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VAKNAQNLNPSSSQNSQNFATYK 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 91 3 0 0 0 0 0 0 0 0 0 0 84 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VAKNPQNLNPSSSQNSQNFATYK 76 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 72 1 0 0 0 0 0 0 0 0 0 0 83 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N 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
N 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 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
U VGMVQFSTSEFR 71 6 78 6 0 0 71 4 87 6 0 0 66 6 85 5 0 0 68 5 73 5 0 0 74 6 87 20 0 0 73 6 78 6 0 0 69 5 68 8 0 0 79 5 73 6 0 0 71 3 71 3 79 4 73 4 0 0 0 0
U VLLDCER 25 3 31 2 0 0 32 3 35 2 0 0 35 1 31 1 0 0 37 4 32 4 0 0 43 6 40 3 0 0 36 4 36 5 0 0 36 4 42 4 0 0 32 4 0 0 0 0 0 0 27 1 32 1 37 2 0 0 0 0
U VLLDCERDK 34 3 36 1 0 0 31 2 42 2 0 0 33 1 28 1 0 0 34 3 33 1 0 0 29 4 47 2 0 0 35 2 31 3 0 0 40 3 30 4 0 0 30 1 31 1 0 0 30 1 0 0 28 2 28 1 0 0 0 0
U VNDLVDQVLTLGK 95 3 114 2 0 0 114 3 108 4 0 0 114 3 90 3 0 0 114 3 119 3 0 0 113 6 108 6 0 0 104 4 114 4 0 0 99 4 118 6 0 0 109 3 103 5 0 0 109 2 99 1 104 3 107 3 0 0 0 0
U VNDLVDQVLTLGKHVK 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 21 1 0 0 29 2 34 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U WQVTALNVGNLNNDK 101 5 112 2 0 0 99 5 130 5 0 0 113 2 101 2 0 0 94 3 109 3 0 0 102 7 131 7 0 0 101 3 104 3 0 0 99 3 109 6 0 0 108 4 99 5 0 0 101 1 94 1 92 1 99 1 0 0 0 0
U WQVTALNVGNLNNDKK 65 2 69 4 0 0 87 4 87 3 0 0 65 3 82 2 0 0 79 2 63 3 0 0 74 5 83 6 0 0 70 3 79 3 0 0 31 2 61 1 0 0 66 2 20 1 0 0 30 1 56 1 25 1 22 2 0 0 0 0
U WSTLEEK 42 3 33 4 0 0 38 2 43 4 0 0 36 3 26 1 0 0 35 2 37 1 0 0 35 4 43 7 0 0 37 3 37 3 0 0 0 0 38 4 0 0 22 1 35 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U WSTLEEKEYPGAHTATLK 86 4 55 4 0 0 88 3 99 4 0 0 54 1 93 3 0 0 57 2 53 2 0 0 61 4 104 9 0 0 58 3 74 4 0 0 56 2 68 4 0 0 68 3 57 2 0 0 58 1 55 1 58 1 54 1 0 0 0 0
N 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
N 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 3 113 9 28 1 59 2 58 3 0 0 25 2 65 3 67 2 20 1 65 2 0 0 71 2 80 2 0 0 89 2 0 0 0 0
N YAYLLESTMNEYLEQR 107 12 103 7 0 0 101 11 95 32 0 0 102 4 116 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
U YEGYCVDLAAELAK 92 5 95 2 0 0 92 8 97 7 0 0 92 1 101 3 0 0 91 5 90 5 0 0 98 25 107 15 0 0 95 4 89 3 0 0 100 13 92 10 0 0 89 5 94 12 0 0 76 2 91 3 93 4 92 5 0 0 0 0
U YEGYCVDLAAELAKHCGFK 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 0 0 0 0 0 0 0 0 0 0 32 1 40 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U YKLTLVGDGK 45 3 32 1 0 0 39 2 53 1 0 0 45 1 57 1 0 0 36 2 48 1 0 0 43 2 61 3 0 0 52 3 44 1 0 0 46 3 50 3 0 0 35 3 36 1 0 0 41 1 38 1 41 2 36 1 0 0 0 0
U YTSALTYDAVQVMTEAFR 127 13 128 10 0 0 121 4 126 10 0 0 114 5 121 8 0 0 114 5 114 8 0 0 128 19 128 26 0 0 128 5 107 10 0 0 147 9 114 14 0 0 114 7 107 10 0 0 97 6 101 6 114 6 107 7 0 0 0 0
U YTSALTYDAVQVMTEAFRNLR 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 40 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

P GluA3 (GRIA3)
U AGYWNEYER 48 2 58 2 0 0 50 1 52 2 0 0 54 1 48 1 0 0 56 2 50 2 0 0 61 5 64 7 58 3 58 4 58 4 57 2 60 5 59 4 52 4 56 3 61 4 39 1 57 1 53 1 48 2 48 3 0 0 0 0
U DLQEFR 0 0 29 1 0 0 0 0 26 1 0 0 0 0 23 1 0 0 0 0 26 1 0 0 0 0 32 1 30 1 0 0 29 2 0 0 0 0 30 3 28 1 0 0 28 4 0 0 0 0 22 1 0 0 29 1 0 0 0 0
U DLQEFRR 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 2 0 0 0 0 20 1 0 0 0 0 26 1 20 1 0 0 0 0 0 0 0 0 20 1 0 0 0 0 0 0 0 0
U DVQEFR 0 0 0 0 0 0 26 1 0 0 0 0 23 2 0 0 0 0 23 1 0 0 0 0 22 1 0 0 0 0 28 2 0 0 0 0 26 2 0 0 0 0 23 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U DVQEFRR 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 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 20 1 0 0 0 0 0 0
N 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
N 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
U EFPEAKNAPLK 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 29 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
U EGYNVYGTESVK 50 1 46 1 0 0 56 1 53 1 0 0 64 1 60 1 0 0 59 2 43 1 0 0 67 2 62 2 48 1 45 2 58 3 38 1 59 2 71 2 55 2 54 1 70 2 51 1 64 1 70 1 61 1 63 2 0 0 0 0
U EGYNVYGTESVKL 52 2 54 1 0 0 63 3 48 3 0 0 59 1 64 1 0 0 66 3 61 3 0 0 60 15 81 11 49 2 61 3 60 3 40 1 75 10 60 11 69 12 57 10 67 15 58 3 51 3 42 2 65 5 70 5 0 0 0 0
N FAFLLESTMNEYLEQR 99 4 88 1 0 0 85 2 92 16 0 0 0 0 0 0 0 0 73 2 101 5 0 0 115 24 102 33 0 0 101 1 88 1 0 0 104 10 101 7 101 12 101 7 102 26 95 3 96 4 95 7 101 6 103 5 0 0 0 0
U FSPYEWHLEDNNEEPR 66 3 46 3 0 0 73 3 78 2 0 0 32 1 35 1 0 0 69 3 53 3 0 0 66 7 81 4 81 7 68 6 58 4 34 2 73 7 64 8 90 7 59 4 55 6 0 0 67 3 74 2 69 4 74 4 0 0 0 0
U FVYLYDTER 41 3 42 3 0 0 44 3 61 2 0 0 58 2 60 2 0 0 55 4 53 4 0 0 60 10 59 13 63 4 51 5 63 5 60 3 48 4 54 8 56 6 47 3 59 6 33 3 44 3 45 3 50 3 58 3 0 0 0 0



U GALLSLLGYYK 0 0 80 2 0 0 0 0 73 4 0 0 0 0 74 2 0 0 0 0 85 2 0 0 0 0 89 10 80 10 0 0 84 5 80 1 0 0 84 6 89 2 0 0 84 11 63 2 0 0 85 1 0 0 84 2 0 0 0 0
U GALLSLLGYYKWEK 0 0 0 0 0 0 0 0 91 2 0 0 0 0 0 0 0 0 0 0 62 2 0 0 0 0 88 6 0 0 0 0 22 1 0 0 0 0 73 2 82 2 0 0 74 2 71 2 0 0 67 1 0 0 26 1 0 0 0 0
U GALLSLLSYYK 79 2 0 0 0 0 87 2 0 0 0 0 81 2 0 0 0 0 67 1 0 0 0 0 86 11 0 0 0 0 99 4 0 0 0 0 92 3 0 0 0 0 91 3 0 0 0 0 78 2 0 0 91 2 0 0 0 0 0 0
U GALLSLLSYYKWEK 67 2 0 0 0 0 79 2 0 0 0 0 0 0 0 0 0 0 65 1 0 0 0 0 78 3 0 0 0 0 0 0 0 0 0 0 71 2 0 0 0 0 80 4 0 0 0 0 75 2 0 0 75 2 0 0 0 0 0 0
N 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
U GFSLLQALMEAAVQNNWQVTAR 0 0 0 0 0 0 0 0 96 3 0 0 0 0 0 0 0 0 0 0 84 1 0 0 0 0 121 15 0 0 0 0 0 0 0 0 0 0 88 3 97 9 0 0 99 14 115 2 0 0 62 2 0 0 70 1 0 0 0 0
U GFSVLQALMEAAVQNNWQVTAR 62 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 61 1 0 0 0 0 91 30 0 0 0 0 0 0 0 0 0 0 86 8 0 0 0 0 77 3 0 0 0 0 54 1 0 0 81 1 0 0 0 0 0 0
N GKFAFLLESTMNEYLEQR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44 1 77 2 0 0 0 0 0 0 0 0 47 1 0 0 52 2 0 0 0 0 56 1 0 0 0 0 0 0 0 0 0 0 0 0
U GSAGDCLANPAVPWSQGLDLER 74 3 77 1 0 0 69 1 81 2 0 0 63 1 66 1 0 0 80 1 78 1 0 0 75 4 87 5 98 4 81 4 72 2 68 1 68 1 82 3 64 2 71 4 55 2 74 1 78 1 63 1 65 3 59 2 0 0 0 0
U GSALGNAVNLAVLK 71 2 77 2 0 0 84 3 61 3 0 0 74 1 69 1 0 0 79 3 86 3 0 0 89 7 88 6 65 3 81 3 88 3 82 2 80 5 84 4 84 5 82 5 83 5 57 2 81 4 70 3 87 5 82 5 0 0 0 0
U GSALGNAVNLAVLKLNEQGLLDK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 34 1 49 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GSALGTPVNLAVLK 91 3 66 1 0 0 72 2 74 3 0 0 53 2 54 1 0 0 68 3 64 3 0 0 89 5 77 6 80 4 82 3 91 3 45 3 85 6 89 4 82 5 74 5 82 5 54 3 51 2 37 1 84 2 67 2 0 0 0 0
N GYGVATPK 42 2 41 1 0 0 40 1 0 0 0 0 44 1 42 1 0 0 46 4 44 3 0 0 45 2 28 1 50 4 52 3 47 3 51 5 51 4 56 3 54 7 47 4 44 2 42 3 46 4 42 2 46 4 48 4 0 0 0 0
U GYHYMLANLGFTDLLLER 71 3 0 0 0 0 68 2 0 0 0 0 0 0 0 0 0 0 62 2 0 0 0 0 99 25 0 0 0 0 48 1 0 0 0 0 58 10 0 0 0 0 101 8 0 0 0 0 71 3 0 0 67 3 0 0 0 0 0 0
U GYHYMLANLGFTDLVLER 0 0 61 1 0 0 0 0 126 8 0 0 0 0 0 0 0 0 0 0 105 4 0 0 0 0 144 56 57 2 0 0 42 1 0 0 0 0 84 14 109 19 0 0 112 35 57 3 0 0 112 3 0 0 61 2 0 0 0 0
U KAGYWNEYER 51 4 45 2 0 0 40 2 50 2 0 0 40 3 54 2 0 0 50 4 42 3 0 0 73 9 67 11 73 5 50 8 50 5 51 5 53 8 65 9 55 7 73 4 59 5 46 2 58 2 44 2 55 2 51 3 0 0 0 0
U KNHEQLEGNER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 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 0 0 0 0 0 0 0 0
N 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
N 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
U LAVYEKMWSYMK 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 62 2 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
U LDEREFPEAK 25 2 29 1 0 0 37 3 36 3 0 0 24 2 28 2 0 0 29 5 30 2 0 0 35 6 34 6 34 5 29 3 31 3 29 3 32 4 40 5 32 6 25 3 30 3 28 2 31 1 22 1 27 3 28 2 0 0 0 0
U LLEEMDR 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 2 45 11 46 3 0 0 0 0 21 1 0 0 34 4 27 1 0 0 0 0 43 3 0 0 0 0 0 0 0 0 0 0 0 0
U LLEEMDRR 22 1 0 0 0 0 0 0 28 1 0 0 0 0 0 0 0 0 0 0 21 1 0 0 25 2 34 5 25 1 0 0 0 0 0 0 0 0 24 1 26 1 0 0 34 2 0 0 0 0 0 0 0 0 23 1 0 0 0 0
N 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 11 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
N 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 11 65 15 61 11 65 11 60 8 53 8 46 5 50 1 63 11 67 7 0 0 0 0
U LNTLLEQVVLLGK 107 2 119 3 0 0 110 2 96 5 0 0 96 2 97 3 0 0 124 3 119 3 0 0 124 29 116 17 113 8 109 2 116 4 119 2 117 7 124 7 119 6 115 5 124 18 107 2 124 2 113 2 119 2 124 2 0 0 0 0
U LNTLLEQVVLLGKHSR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 56 2 48 2 0 0 0 0 0 0 0 0 53 2 47 2 48 2 0 0 48 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LSEQGLLDK 52 3 54 3 0 0 52 2 64 2 0 0 52 2 57 1 0 0 51 3 53 2 0 0 57 10 65 5 65 3 59 7 61 5 53 3 62 3 54 4 58 4 61 2 54 3 52 3 47 1 47 1 59 3 58 2 0 0 0 0
U LSEQGLLDKLK 31 2 31 1 0 0 48 2 62 2 0 0 44 2 60 2 0 0 46 4 36 2 0 0 48 5 67 5 53 5 49 4 50 4 57 3 56 3 51 4 58 7 57 6 51 3 47 3 59 2 44 1 47 2 53 2 0 0 0 0
U LSLVGDGK 48 4 48 4 0 0 44 5 45 3 0 0 46 4 42 1 0 0 42 2 38 1 0 0 48 7 54 7 48 3 48 6 48 5 46 3 48 8 46 7 44 6 50 6 44 5 48 1 41 4 46 4 48 3 48 4 0 0 0 0
U LTKNTQNFKPAPATNTQNYATYR 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 2 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
U LWNGMVGELVYGR 80 7 87 6 0 0 85 6 74 7 0 0 84 8 83 3 0 0 94 10 81 10 0 0 85 14 95 27 95 18 90 12 82 9 76 7 86 11 80 13 84 16 87 7 98 13 78 7 74 6 89 5 87 6 92 7 0 0 0 0
U MVQVQGMTGNLQFDTYGR 107 4 129 3 0 0 96 2 119 5 0 0 100 1 98 3 0 0 119 3 106 4 0 0 112 5 140 20 123 7 106 4 128 4 65 1 103 5 140 7 109 5 97 3 127 12 99 3 128 3 144 3 147 3 110 4 0 0 0 0
U MVQVQGMTGNLQFDTYGRR 48 1 0 0 0 0 46 1 51 2 0 0 0 0 0 0 0 0 46 1 47 2 0 0 33 2 75 5 0 0 38 2 39 1 0 0 62 4 43 1 67 4 63 3 45 2 64 3 42 3 22 1 39 1 50 1 0 0 0 0
N MVSPLESAEDLAK 88 7 90 7 0 0 100 6 97 11 0 0 91 5 112 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
N MVSPLESAEDLAKQTELAYGTLDSGSTK 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 63 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U MWSYMK 0 0 0 0 0 0 0 0 23 1 0 0 0 0 24 1 0 0 0 0 21 2 0 0 0 0 27 7 0 0 0 0 0 0 0 0 0 0 23 2 23 1 0 0 27 3 0 0 20 1 0 0 0 0 22 1 0 0 0 0
U NAPLKYTSALTHDALLVLAEAFR 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 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 NAVNLAVLK 57 4 50 5 0 0 61 4 72 4 0 0 55 2 63 3 0 0 56 3 58 2 0 0 64 7 63 7 58 1 59 3 56 3 0 0 69 6 59 1 60 2 59 5 58 5 56 1 53 1 44 2 67 4 61 3 0 0 0 0
N NAVNLAVLKLNEQGLLDK 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 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
U NHEQLEGNER 0 0 0 0 0 0 44 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47 9 0 0 0 0 0 0 0 0 0 0 47 2 60 4 33 1 0 0 31 3 0 0 0 0 0 0 0 0 32 1 0 0 0 0
U NHEQLEGNERYEGYCVDLAYELAK 77 3 24 1 0 0 54 2 72 1 0 0 0 0 21 1 0 0 51 2 63 2 0 0 77 6 82 9 0 0 33 1 26 1 0 0 51 4 64 5 68 4 69 3 80 4 73 2 63 1 22 1 68 2 74 2 0 0 0 0
N 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
U NTQNFKPAPATNTQNYATYR 69 6 66 2 0 0 70 9 105 7 0 0 69 3 117 4 0 0 66 8 77 8 0 0 77 17 128 20 88 9 73 11 87 8 67 6 76 17 77 14 87 19 94 12 72 16 59 7 64 6 73 4 83 11 72 10 0 0 0 0
U NTVQEHSAFR 59 2 77 6 0 0 53 2 53 3 0 0 80 2 31 1 0 0 54 6 57 6 0 0 75 12 78 9 73 3 64 6 79 8 60 4 79 14 71 6 71 9 75 5 77 5 46 1 54 2 74 2 69 7 75 6 0 0 0 0
U QRVDVSR 29 1 56 2 0 0 35 1 0 0 0 0 31 1 0 0 0 0 39 3 41 2 0 0 43 6 41 1 0 0 41 3 43 5 43 3 43 5 40 5 46 5 35 2 43 2 0 0 51 2 39 1 33 3 31 2 0 0 0 0
N QTELAYGTLDSGSTK 104 12 107 6 0 0 123 9 119 9 0 0 107 5 125 5 0 0 105 7 122 8 0 0 127 27 128 30 121 6 123 13 117 11 98 6 119 13 121 21 121 11 116 10 119 13 69 2 126 5 104 6 118 12 121 11 0 0 0 0
N QTELAYGTLDSGSTKEFFR 93 2 0 0 0 0 83 2 33 1 0 0 0 0 0 0 0 0 84 2 0 0 0 0 92 1 121 2 99 2 65 1 49 1 0 0 93 1 0 0 91 2 83 2 80 1 0 0 36 1 0 0 91 2 96 2 0 0 0 0
U RGSAGDCLANPAVPWSQGLDLER 74 2 52 2 0 0 78 3 66 3 0 0 60 1 66 1 0 0 61 2 63 2 0 0 78 7 80 8 77 5 72 3 50 4 0 0 66 5 68 7 89 4 82 8 85 6 51 2 45 1 64 1 54 3 54 1 0 0 0 0
U RLLEEMDR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 29 1 0 0 31 1 52 1 0 0 0 0 24 1 28 1 26 1 0 0 33 1 27 1 0 0 41 1 25 1 0 0 0 0 0 0 0 0 0 0
U RYLLDCEVER 46 3 27 1 0 0 39 2 46 2 0 0 56 2 0 0 0 0 44 2 49 2 0 0 47 3 60 5 61 2 46 2 54 2 48 2 53 4 49 3 47 3 55 2 63 2 51 2 39 2 44 2 55 2 51 2 0 0 0 0
U SAEPSVFTK 37 2 65 2 0 0 24 1 36 2 0 0 32 1 34 1 0 0 39 1 41 1 0 0 73 5 79 2 63 2 45 1 38 1 63 2 69 3 73 2 60 3 54 2 55 2 23 1 40 1 31 2 37 2 32 2 0 0 0 0
U SVGNLKDLQEFR 0 0 47 1 0 0 0 0 64 2 0 0 0 0 67 2 0 0 0 0 38 1 0 0 0 0 87 5 74 3 0 0 63 3 48 2 0 0 68 5 64 5 0 0 64 3 60 2 0 0 50 2 0 0 63 1 0 0 0 0
U SVGNLKDVQEFR 55 2 0 0 0 0 67 3 0 0 0 0 63 2 0 0 0 0 57 3 0 0 0 0 60 4 0 0 0 0 57 4 0 0 0 0 69 6 0 0 0 0 60 3 0 0 0 0 52 2 0 0 61 2 0 0 0 0 0 0
U TLVVTTLLESPYVMYK 80 3 79 3 0 0 86 2 46 5 0 0 77 2 63 2 0 0 85 3 97 4 0 0 91 5 96 23 63 3 92 3 78 3 58 1 98 3 100 4 81 4 99 3 98 6 52 1 69 2 68 2 86 3 86 3 0 0 0 0
U TLVVTTLLESPYVMYKK 69 3 0 0 0 0 0 0 33 1 0 0 0 0 0 0 0 0 37 2 30 2 0 0 78 2 86 3 29 1 0 0 35 1 0 0 52 3 35 2 73 5 72 2 30 2 77 2 73 2 0 0 69 2 0 0 0 0 0 0
U TTADGVAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 1 0 0 0 0 0 0 0 0 0 0 0 0 49 1 48 1 0 0 42 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N 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
N VGGNLDSKGYGVATPK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44 1 49 1 0 0 59 1 49 1 35 1 43 1 44 1 32 1 43 1 51 1 56 1 33 2 41 1 26 1 35 1 38 1 58 1 40 1 0 0 0 0
N 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
U WWYDKGECGAK 47 2 47 1 0 0 45 2 62 2 0 0 43 1 34 1 0 0 50 1 50 1 0 0 42 3 59 9 63 1 52 1 41 1 0 0 41 1 45 4 46 1 34 1 36 2 0 0 43 1 36 1 0 0 53 1 0 0 0 0
N 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 3 113 9 28 1 59 2 58 3 0 0 25 2 65 3 67 2 20 1 65 2 0 0 71 2 80 2 0 0 89 2 0 0 0 0
U YEGYCVDLAYELAK 85 2 93 1 0 0 86 2 81 3 0 0 79 1 107 1 0 0 90 3 95 3 0 0 93 10 105 10 90 2 76 3 91 3 62 1 93 3 95 7 85 5 93 4 83 10 68 2 69 1 81 2 76 2 93 4 0 0 0 0
U YEGYCVDLAYELAKHVR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43 1 0 0 0 0 0 0 0 0 0 0 22 1 37 1 0 0 40 1 35 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U YKLSLVGDGK 32 1 0 0 0 0 34 1 38 1 0 0 0 0 0 0 0 0 50 1 45 1 0 0 40 1 45 1 52 1 47 1 0 0 43 1 44 1 48 1 54 1 41 1 39 1 0 0 37 1 0 0 42 1 37 1 0 0 0 0
U YLLDCEVER 62 3 60 5 0 0 56 3 58 3 0 0 49 2 48 1 0 0 56 4 47 4 0 0 61 10 81 11 62 6 57 6 55 5 57 5 57 4 53 9 58 7 59 4 56 7 53 3 57 3 46 1 52 2 52 2 0 0 0 0
U YTSALTHDALLVLAEAFR 116 7 38 2 0 0 36 1 117 5 0 0 0 0 38 2 0 0 38 3 105 6 0 0 72 41 124 32 26 1 0 0 46 7 36 2 103 33 144 32 102 35 103 27 94 38 114 2 105 12 98 3 42 11 111 12 0 0 0 0

P GluA4 (GRIA4)
U AELALAPLTLTLVR 88 5 86 3 0 0 94 3 88 7 0 0 87 1 88 1 0 0 81 2 87 2 0 0 94 3 95 5 76 2 74 1 95 2 64 1 91 3 78 4 102 3 81 2 86 2 78 3 102 4 91 2 95 5 101 4 0 0 0 0
U AGQNGWHVSALCVENFNDVSYR 76 6 66 2 0 0 72 8 78 4 0 0 0 0 70 3 0 0 67 2 61 1 0 0 67 7 74 3 0 0 57 1 70 2 0 0 64 4 73 4 71 4 64 3 59 3 73 2 77 11 72 15 102 12 76 16 0 0 0 0
U ARLSLTGSVGENGR 38 2 41 1 0 0 0 0 0 0 0 0 27 1 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 57 2 28 1 39 6 68 6 0 0 0 0
U AVHTGTALR 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 22 1 30 1 0 0 25 1 0 0 0 0
U AVHTGTALRQSSGLAVLASDLP 20 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 22 1 0 0 0 0 0 0 0 0
N DADTKLWNGMVGELVYGK 43 1 0 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
N 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
N 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
U EGYNVYGTESLK 0 0 0 0 0 0 0 0 30 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 62 1 53 1 23 1 0 0 23 1 0 0 40 1 57 1 40 1 0 0 0 0 0 0 0 0 40 1 34 1 43 1 0 0 0 0
U EGYNVYGTESLKL 47 1 36 1 0 0 32 1 31 1 0 0 47 1 27 1 0 0 57 1 62 1 0 0 62 2 29 1 64 1 71 1 63 1 54 1 40 2 48 2 51 2 35 1 35 1 46 1 38 1 42 2 38 1 66 3 0 0 0 0
U EYPGSETPPK 57 9 63 5 0 0 49 2 52 7 0 0 46 3 59 2 0 0 65 3 48 1 0 0 51 6 52 3 61 3 61 3 46 2 33 1 54 4 61 5 55 6 51 3 49 2 45 3 54 5 49 3 55 6 59 8 0 0 0 0
U EYPGSETPPKYTSALTYDGVLVMAETFR 71 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 66 1 0 0 0 0 0 0 60 1 0 0 67 1 0 0 0 0 0 0
N FAFLLESTMNEYLEQR 99 4 88 1 0 0 85 2 92 16 0 0 0 0 0 0 0 0 73 2 101 5 0 0 115 24 102 33 0 0 101 1 88 1 0 0 104 10 101 7 101 12 101 7 102 26 95 3 96 4 95 7 101 6 103 5 0 0 0 0
U FSPYEWHTEEPEDGK 38 1 0 0 0 0 46 1 76 1 0 0 49 1 74 1 0 0 0 0 0 0 0 0 62 1 68 1 74 1 0 0 0 0 0 0 30 1 44 1 59 1 48 1 50 1 0 0 56 1 49 1 53 2 50 2 0 0 0 0
U FVLDCELER 63 3 48 4 0 0 48 2 52 3 0 0 43 3 68 1 0 0 43 2 45 2 0 0 62 2 49 2 63 2 47 2 62 2 52 1 58 3 52 2 41 4 41 1 58 2 50 2 55 4 52 4 56 3 62 5 0 0 0 0
N 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
N GKFAFLLESTMNEYLEQR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44 1 77 2 0 0 0 0 0 0 0 0 47 1 0 0 52 2 0 0 0 0 56 1 0 0 0 0 0 0 0 0 0 0 0 0
U GNAGDCLANPAAPWGQGLDMER 74 1 0 0 0 0 0 0 63 1 0 0 0 0 82 1 0 0 0 0 0 0 0 0 0 0 82 1 74 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73 2 60 2 75 2 81 1 0 0 0 0
N GSSLGNAVNLAVLK 81 5 78 3 0 0 74 4 83 4 0 0 76 2 89 2 0 0 82 3 87 3 0 0 84 9 93 6 84 1 92 5 80 5 81 1 89 4 89 5 93 3 72 3 87 6 71 1 74 3 84 4 89 5 87 5 0 0 0 0
N GSSLGNAVNLAVLKLNEQGLLDK 0 0 0 0 0 0 0 0 38 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 53 1 41 1 0 0 0 0 0 0 0 0 0 0 33 1 0 0 0 0 47 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GVFALFGLYDK 71 2 67 2 0 0 78 2 44 1 0 0 62 1 69 1 0 0 60 1 69 2 0 0 68 1 67 3 64 3 60 1 68 2 0 0 74 2 69 2 71 2 69 1 71 2 72 1 75 2 71 2 66 2 69 1 0 0 0 0
U GVFALFGLYDKR 51 4 50 2 0 0 54 6 61 5 0 0 57 2 53 4 0 0 39 2 46 2 0 0 62 5 61 3 31 3 48 3 54 3 0 0 53 6 55 5 63 5 55 5 62 3 59 3 55 5 63 6 54 6 57 7 0 0 0 0
N GYGVATPK 42 2 41 1 0 0 40 1 0 0 0 0 44 1 42 1 0 0 46 4 44 3 0 0 45 2 28 1 50 4 52 3 47 3 51 5 51 4 56 3 54 7 47 4 44 2 42 3 46 4 42 2 46 4 48 4 0 0 0 0
U GYHYLLANLGFK 60 6 56 4 0 0 58 5 63 4 0 0 61 2 71 3 0 0 21 1 47 2 0 0 59 6 64 2 74 4 32 1 31 2 0 0 60 7 62 3 61 4 56 3 56 4 53 2 59 6 69 8 64 7 61 9 0 0 0 0
U GYHYLLANLGFKDLSLER 64 2 0 0 0 0 46 2 43 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 45 2 0 0 0 0 0 0 0 0 64 2 36 1 63 2 48 2 0 0 32 1 63 2 52 2 59 3 60 2 0 0 0 0
U GYSLLQALMEK 78 6 78 4 0 0 75 4 78 7 0 0 78 5 78 5 0 0 78 5 78 2 0 0 75 5 88 7 90 10 83 6 92 5 61 3 83 3 84 6 90 6 75 2 87 4 82 3 94 4 84 5 97 6 88 8 0 0 0 0
U KFVLDCELER 49 5 51 2 0 0 51 4 67 1 0 0 51 2 56 2 0 0 45 3 44 2 0 0 49 3 56 1 44 1 54 3 50 2 43 2 54 3 56 3 53 3 47 2 55 2 47 2 52 3 56 4 57 6 51 4 0 0 0 0
N 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
N 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
U KVGYWNDMDK 46 3 33 3 0 0 32 2 41 4 0 0 38 3 24 1 0 0 0 0 28 2 0 0 45 3 44 2 36 1 29 1 21 1 0 0 42 2 43 2 39 1 0 0 20 1 28 1 32 3 32 3 39 3 30 3 0 0 0 0
U LALVPDGK 42 4 31 2 0 0 37 4 35 3 0 0 38 1 37 2 0 0 33 2 28 1 0 0 37 5 42 3 44 3 41 3 35 2 36 2 38 2 45 2 36 3 42 2 34 2 33 2 38 2 37 2 41 3 47 4 0 0 0 0



U LALVPDGKYGAR 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 32 1 0 0 0 0 0 0 20 1 34 1 33 1 42 1 0 0 0 0
U LDQREYPGSETPPK 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 0 0
U LMDRWK 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 21 1 23 1 0 0 20 1 0 0 0 0 0 0
N 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 11 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
N 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 11 65 15 61 11 65 11 60 8 53 8 46 5 50 1 63 11 67 7 0 0 0 0
U LQGLTGNVQFDHYGR 71 4 90 5 0 0 82 3 92 4 0 0 62 2 99 2 0 0 74 3 81 3 0 0 81 4 96 3 92 3 79 3 83 2 24 1 79 4 75 4 85 5 77 2 79 2 77 2 85 6 79 6 95 9 91 10 0 0 0 0
U LQGLTGNVQFDHYGRR 41 1 0 0 0 0 0 0 41 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26 2 23 1 0 0 0 0 0 0 0 0 29 1 30 1 34 1 26 1 0 0 0 0 37 1 0 0 37 1 24 1 0 0 0 0
U LQNLLEQLVSVGK 104 3 90 2 0 0 85 2 107 5 0 0 82 1 90 2 0 0 91 2 104 2 0 0 87 3 78 5 92 4 90 1 83 2 87 1 101 2 101 3 109 3 109 2 83 2 95 2 94 3 116 3 101 4 104 5 0 0 0 0
U LQNLLEQLVSVGKHVK 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 24 1 27 1 26 1 0 0 0 0 0 0
U LSEAGVLDK 51 3 52 3 0 0 58 3 49 2 0 0 63 2 53 1 0 0 48 1 51 1 0 0 55 3 59 1 56 1 60 1 65 1 57 1 0 0 59 1 0 0 0 0 0 0 0 0 54 3 60 3 57 3 65 4 0 0 0 0
U LSEAGVLDKLK 57 3 46 2 0 0 56 3 42 4 0 0 55 1 53 2 0 0 36 2 57 1 0 0 64 2 43 1 63 2 56 2 59 1 60 1 56 4 29 1 54 2 50 2 0 0 55 2 59 4 53 2 66 6 57 3 0 0 0 0
U LSLTGSVGENGR 90 8 86 3 0 0 91 8 99 6 0 0 75 3 94 3 0 0 70 1 92 1 0 0 93 3 91 3 62 1 82 1 81 1 64 3 104 5 86 1 90 5 42 2 51 1 81 1 93 8 89 9 99 13 92 17 0 0 0 0
U LSLTGSVGENGRVLTPDCPK 21 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 59 1 0 0 0 0 0 0 0 0 0 0
U LTFSEALR 61 2 57 3 0 0 57 2 57 2 0 0 59 1 53 1 0 0 0 0 55 1 0 0 54 2 67 2 57 1 57 1 0 0 0 0 28 1 55 1 57 2 54 1 51 1 0 0 66 3 59 3 61 3 57 5 0 0 0 0
N LWNGMVGELVYGK 81 19 90 14 0 0 90 17 94 25 0 0 93 13 101 12 0 0 97 11 83 13 0 0 92 28 103 37 91 5 80 15 97 13 50 2 82 20 85 22 88 6 79 11 93 13 86 5 93 10 86 10 89 12 83 14 0 0 0 0
U MKLTFSEALR 41 2 0 0 0 0 43 1 37 3 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 59 3 42 1 0 0 41 1 68 4 39 3 62 5 47 2 0 0 0 0
N MVSPLESAEDLAK 88 7 90 7 0 0 100 6 97 11 0 0 91 5 112 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
N MVSPLESAEDLAKQTELAYGTLDSGSTK 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 63 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N MWTYMR 30 3 31 6 0 0 37 2 39 8 0 0 42 4 32 6 0 0 0 0 33 4 0 0 37 3 39 19 25 1 29 4 25 2 0 0 30 2 34 2 21 1 0 0 35 3 24 1 28 5 23 5 30 3 31 4 0 0 0 0
U NHEMFEGNDKYEGYCVDLASELAK 68 2 0 0 0 0 74 3 84 4 0 0 0 0 87 2 0 0 0 0 0 0 0 0 46 1 76 2 47 1 0 0 0 0 0 0 42 2 24 1 42 2 0 0 62 2 66 2 74 6 57 4 68 4 57 3 0 0 0 0
N 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
U NTDQEYTAFR 68 5 73 3 0 0 72 3 73 4 0 0 58 2 70 2 0 0 56 2 64 2 0 0 69 3 70 4 79 4 62 2 56 2 60 2 66 3 60 3 77 5 50 2 76 3 65 2 65 5 77 6 85 6 76 8 0 0 0 0
U QKLDLSR 29 3 29 1 0 0 39 3 0 0 0 0 29 1 38 1 0 0 0 0 30 1 0 0 38 1 35 1 30 1 31 1 31 1 29 2 37 2 31 1 40 3 0 0 37 1 34 2 41 2 41 1 40 3 40 3 0 0 0 0
U QLLEELDR 54 4 50 3 0 0 42 3 62 5 0 0 41 1 55 1 0 0 39 1 43 1 0 0 54 4 54 4 51 1 43 2 52 2 28 1 50 2 52 3 43 3 39 1 52 2 26 1 50 3 40 2 38 2 49 3 0 0 0 0
U QLLEELDRR 24 2 25 2 0 0 27 1 21 1 0 0 29 2 22 1 0 0 20 1 21 1 0 0 25 2 31 2 0 0 27 2 24 2 0 0 21 1 34 1 26 1 0 0 30 1 0 0 23 2 21 1 32 2 31 2 0 0 0 0
U QSSGLAVLASDLP 60 4 70 2 0 0 79 4 55 4 0 0 66 3 66 2 0 0 55 1 30 1 0 0 81 3 65 2 50 2 76 1 63 2 71 2 54 1 75 3 82 4 75 2 72 1 75 1 79 4 85 3 78 5 72 5 0 0 0 0
N QTELAYGTLDSGSTK 104 12 107 6 0 0 123 9 119 9 0 0 107 5 125 5 0 0 105 7 122 8 0 0 127 27 128 30 121 6 123 13 117 11 98 6 119 13 121 21 121 11 116 10 119 13 69 2 126 5 104 6 118 12 121 11 0 0 0 0
N QTELAYGTLDSGSTKEFFR 93 2 0 0 0 0 83 2 33 1 0 0 0 0 0 0 0 0 84 2 0 0 0 0 92 1 121 2 99 2 65 1 49 1 0 0 93 1 0 0 91 2 83 2 80 1 0 0 36 1 0 0 91 2 96 2 0 0 0 0
U RGNAGDCLANPAAPWGQGLDMER 72 2 80 2 0 0 75 2 83 3 0 0 57 1 92 2 0 0 0 0 0 0 0 0 87 1 99 2 79 2 63 1 0 0 0 0 0 0 65 1 77 2 0 0 79 1 64 2 74 4 82 2 87 3 82 2 0 0 0 0
U RYSLLQALMEK 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 20 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U SAEPSVFTR 57 3 60 4 0 0 71 3 79 3 0 0 69 2 60 2 0 0 25 1 30 1 0 0 52 2 52 1 41 2 39 1 37 1 54 1 53 3 45 1 35 2 23 2 23 1 0 0 71 3 76 3 81 5 83 5 0 0 0 0
U TPVNLAVLK 72 6 68 3 0 0 84 3 84 5 0 0 71 3 78 2 0 0 71 3 69 3 0 0 71 5 77 6 81 3 73 3 75 3 68 2 71 3 69 5 70 3 60 2 70 3 70 1 67 4 68 3 72 3 70 6 0 0 0 0
N TTAEGVAR 0 0 0 0 0 0 39 1 0 0 0 0 0 0 0 0 0 0 38 1 33 1 0 0 42 9 0 0 0 0 30 1 28 1 0 0 36 1 36 6 0 0 0 0 36 1 0 0 37 1 37 1 43 1 39 1 0 0 0 0
U TVVVTTLMESPYVMYK 101 5 95 6 0 0 91 3 84 7 0 0 98 5 70 2 0 0 0 0 72 3 0 0 87 3 91 4 53 1 77 3 80 3 71 1 72 2 99 2 96 4 68 2 55 2 68 2 98 7 94 5 105 6 113 8 0 0 0 0
U TVVVTTLMESPYVMYKK 69 2 0 0 0 0 0 0 59 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 1 0 0 0 0 0 0 0 0 0 0 0 0 59 3 0 0 0 0 0 0 70 2 0 0 68 2 0 0 0 0 0 0
N 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
N VGGNLDSKGYGVATPK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44 1 49 1 0 0 59 1 49 1 35 1 43 1 44 1 32 1 43 1 51 1 56 1 33 2 41 1 26 1 35 1 38 1 58 1 40 1 0 0 0 0
U VGYWNDMDK 36 1 42 2 0 0 0 0 33 1 0 0 35 1 22 1 0 0 0 0 0 0 0 0 0 0 40 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 1 31 2 38 2 35 2 38 2 0 0 0 0
U VLTPDCPK 30 4 22 1 0 0 0 0 23 2 0 0 32 1 22 1 0 0 0 0 0 0 0 0 35 3 24 2 20 1 21 1 21 1 0 0 30 1 0 0 21 1 22 1 0 0 0 0 0 0 22 1 30 2 36 3 0 0 0 0
N 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
U WWYDKGECGPK 36 1 21 1 0 0 39 1 47 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43 1 0 0 0 0 0 0 0 0 0 0 34 1 0 0 0 0 0 0 0 0 40 1 45 1 0 0 48 1 0 0 0 0
N 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 3 113 9 28 1 59 2 58 3 0 0 25 2 65 3 67 2 20 1 65 2 0 0 71 2 80 2 0 0 89 2 0 0 0 0
U YEGYCVDLASELAK 82 1 61 1 0 0 79 1 29 1 0 0 0 0 0 0 0 0 0 0 47 1 0 0 71 1 31 1 88 1 29 1 25 1 0 0 0 0 31 2 85 1 0 0 29 1 0 0 83 1 84 1 87 1 87 1 0 0 0 0
U YTSALTYDGVLVMAETFR 120 5 120 2 0 0 121 3 115 11 0 0 0 0 92 1 0 0 0 0 120 1 0 0 134 3 139 6 0 0 0 0 0 0 0 0 115 2 120 3 121 4 115 1 110 2 109 1 115 4 121 8 124 8 121 9 0 0 0 0

P TARP γ-2 (CCG2)
U AATTPTATYNSDR 65 3 62 1 0 0 78 1 79 3 0 0 40 1 41 1 0 0 44 1 51 1 0 0 81 4 87 8 39 2 56 1 65 1 36 1 79 1 75 7 79 4 61 1 69 1 71 1 75 1 83 1 69 1 72 3 0 0 0 0
U AATTPTATYNSDRDNSFLQVHNCLQK 77 1 0 0 0 0 88 1 98 2 0 0 0 0 90 1 0 0 0 0 0 0 0 0 81 2 100 4 79 1 0 0 0 0 0 0 63 1 81 2 106 2 0 0 60 1 0 0 0 0 61 1 54 1 70 1 0 0 0 0
U ATDYLQASALTR 88 5 88 2 0 0 86 1 80 3 0 0 0 0 63 2 0 0 80 2 92 1 0 0 80 3 92 7 83 4 92 1 86 1 82 2 78 3 86 5 102 4 88 2 83 2 93 1 89 2 83 1 83 2 66 2 0 0 0 0
U ATDYLQASALTRLPSYR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 56 1 0 0 0 0 0 0 0 0 0 0 0 0 64 1 57 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N DASPVGLK 33 5 0 0 0 0 20 1 24 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27 4 25 2 0 0 29 1 0 0 0 0 25 2 36 3 25 2 0 0 0 0 0 0 0 0 0 0 25 1 25 1 0 0 0 0
U DNSFLQVHNCLQK 25 1 28 1 0 0 31 2 45 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 66 3 54 2 51 1 0 0 0 0 0 0 42 1 66 2 52 3 0 0 56 1 0 0 0 0 0 0 23 1 28 1 0 0 0 0
U GFNTLPSTELSMYTLSR 87 6 90 3 0 0 90 2 96 9 0 0 0 0 84 3 0 0 36 1 61 1 0 0 103 3 88 8 91 7 0 0 72 1 0 0 80 3 82 3 99 4 45 1 83 3 84 3 97 2 75 2 83 2 77 2 0 0 0 0
N KNEEVMTHSGLWR 52 3 37 4 0 0 63 4 83 11 0 0 44 2 63 3 0 0 26 2 21 1 0 0 79 4 98 21 76 6 22 1 29 1 0 0 80 3 65 4 79 4 33 1 78 4 42 2 35 1 65 3 52 1 52 2 0 0 0 0
N NEEVMTHSGLWR 48 3 49 1 0 0 0 0 81 4 0 0 0 0 53 1 0 0 0 0 0 0 0 0 46 2 92 10 63 2 0 0 0 0 0 0 61 1 55 2 63 3 0 0 51 2 21 1 0 0 60 1 0 0 0 0 0 0 0 0
U QLDHFPEDADYEADTAEYFLR 91 5 32 1 0 0 85 2 94 3 0 0 0 0 51 2 0 0 0 0 0 0 0 0 47 2 106 5 109 7 0 0 0 0 0 0 77 3 83 2 76 4 21 1 69 3 42 1 81 1 0 0 86 3 66 1 0 0 0 0
U STEPSHSRDASPVGVK 0 0 0 0 0 0 0 0 27 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26 1 30 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 1 0 0 0 0 0 0
U TCCLEGNFK 36 2 36 2 0 0 32 2 43 2 0 0 28 1 36 1 0 0 26 1 0 0 0 0 40 3 53 5 42 2 30 1 0 0 30 1 39 3 34 3 36 3 31 1 38 1 20 1 37 1 31 1 30 1 33 1 0 0 0 0

P TARP γ-3 (CCG3)
U DHAFLQFHNSTPK 22 1 22 1 0 0 23 1 65 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 34 2 84 4 0 0 0 0 0 0 0 0 24 1 30 1 0 0 0 0 21 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U DLSPLSK 34 2 26 1 0 0 0 0 31 3 0 0 0 0 0 0 0 0 21 1 21 1 0 0 25 1 52 3 36 1 0 0 22 1 0 0 24 1 23 1 22 1 0 0 23 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U EFKESLHNNPANR 55 2 0 0 0 0 56 1 63 2 0 0 0 0 54 2 0 0 0 0 0 0 0 0 67 1 79 2 57 2 0 0 0 0 0 0 53 1 85 1 70 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U ESLHNNPANR 22 1 0 0 0 0 0 0 28 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 32 1 0 0 0 0 0 0 0 0 20 1 31 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GFHTLPSTDLSMFTLSR 45 8 43 5 0 0 39 5 80 14 0 0 0 0 52 8 0 0 33 1 0 0 0 0 49 4 54 14 56 10 0 0 34 1 0 0 58 3 39 3 43 3 22 1 53 4 37 1 0 0 32 1 0 0 35 2 0 0 0 0
U GLQMLLTTVGAFAAFSLMTLAVGTDYWLYSR 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 20 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U KLDHFPEDADYEQDTAEYLLR 78 9 79 2 0 0 84 5 91 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 91 4 115 5 79 7 0 0 0 0 0 0 72 5 83 4 83 5 81 3 66 3 0 0 0 0 0 0 0 0 58 1 0 0 0 0
N KNEEVMTHSGLWR 52 3 37 4 0 0 63 4 83 11 0 0 44 2 63 3 0 0 26 2 21 1 0 0 79 4 98 21 76 6 22 1 29 1 0 0 80 3 65 4 79 4 33 1 78 4 42 2 35 1 65 3 52 1 52 2 0 0 0 0
U LDHFPEDADYEQDTAEYLLR 58 4 58 2 0 0 57 3 79 4 0 0 0 0 44 1 0 0 0 0 0 0 0 0 65 3 77 3 57 3 0 0 43 1 0 0 54 3 60 4 59 3 56 1 59 3 0 0 0 0 0 0 0 0 48 1 0 0 0 0
U LTMGTLLNSDR 74 1 68 1 0 0 69 2 106 2 0 0 0 0 0 0 0 0 27 1 0 0 0 0 43 1 95 3 26 1 25 1 0 0 0 0 86 2 70 2 53 1 0 0 45 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LTMGTLLNSDRDHAFLQFHNSTPK 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 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 NEEVMTHSGLWR 48 3 49 1 0 0 0 0 81 4 0 0 0 0 53 1 0 0 0 0 0 0 0 0 46 2 92 10 63 2 0 0 0 0 0 0 61 1 55 2 63 3 0 0 51 2 21 1 0 0 60 1 0 0 0 0 0 0 0 0
U SRDLSPLSK 32 2 32 2 0 0 32 3 37 2 0 0 24 1 32 2 0 0 26 2 32 3 0 0 42 5 33 4 33 2 48 3 27 2 0 0 34 3 40 3 39 3 29 2 29 2 0 0 0 0 0 0 28 2 27 2 0 0 0 0
U TCCLEGAFR 45 5 46 3 0 0 40 2 52 4 0 0 45 1 55 1 54 1 42 2 39 2 0 0 50 4 59 7 61 3 62 3 60 2 61 1 55 4 52 4 52 3 27 1 42 2 33 1 40 1 41 1 27 1 42 1 0 0 0 0
U TCCLEGAFRGVCK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 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

P TARP γ-4 (CCG4)
U ARGDLTHSGLWR 22 1 0 0 0 0 29 1 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 20 1 0 0 24 1 0 0 0 0 0 0 0 0 0 0 0 0 25 1 0 0 0 0
N DASPVGLK 33 5 0 0 0 0 20 1 24 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27 4 25 2 0 0 29 1 0 0 0 0 25 2 36 3 25 2 0 0 0 0 0 0 0 0 0 0 25 1 25 1 0 0 0 0
U EFLKASSSSPYSR 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 0 0
U EGFHVSMLNR 22 1 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 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
U GDLTHSGLWR 39 1 35 1 0 0 40 1 43 2 0 0 0 0 54 1 0 0 29 1 24 1 0 0 41 2 54 2 33 1 40 1 36 1 0 0 37 1 30 2 37 2 38 1 41 1 45 1 43 1 38 1 48 1 47 1 0 0 0 0
U LNHFPEDNDYDHDSSEYLLR 40 2 29 1 0 0 33 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44 4 28 1 0 0 0 0 0 0 0 0 37 1 44 4 50 5 0 0 39 1 0 0 0 0 0 0 37 1 0 0 0 0 0 0
U LTGALPMGELSMYTLSR 87 1 0 0 0 0 0 0 66 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44 1 86 3 47 1 0 0 0 0 0 0 59 1 0 0 0 0 0 0 0 0 0 0 0 0 79 1 0 0 0 0 0 0 0 0
U STEASPSRDASPVGLK 40 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 57 1 53 1 0 0 0 0 0 0 0 0 34 1 0 0 44 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VCCLEGLYK 33 2 0 0 0 0 43 1 0 0 0 0 26 1 0 0 0 0 42 1 0 0 0 0 37 2 0 0 0 0 35 1 0 0 0 0 44 1 0 0 0 0 30 1 0 0 0 0 39 1 0 0 46 1 0 0 0 0 0 0
U VCCLEGLYR 0 0 60 1 0 0 0 0 40 2 0 0 0 0 0 0 0 0 0 0 42 1 0 0 0 0 51 3 46 1 0 0 51 1 42 1 0 0 48 1 48 2 0 0 48 1 46 1 0 0 50 1 0 0 62 1 0 0 0 0
U VTTAASYSPDQDAGFLQMHDFFQQDLK 0 0 0 0 0 0 0 0 40 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33 1 30 1 0 0 0 0 0 0 0 0

P TARP γ-7 (CCG7)
U CVASEYFLEPELNLVTENTENLLK 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 0 0
U EGAGVMSVYLFTK 82 2 104 2 0 0 82 1 94 4 0 0 0 0 92 2 0 0 0 0 0 0 0 0 0 0 76 2 0 0 0 0 0 0 0 0 0 0 108 1 83 2 0 0 0 0 0 0 67 1 86 1 86 1 85 2 0 0 0 0
U LSDCSDYSGQFLQPEAWR 107 2 0 0 0 0 94 1 90 4 0 0 0 0 90 2 0 0 0 0 0 0 0 0 0 0 73 1 0 0 0 0 0 0 0 0 0 0 96 1 95 1 0 0 0 0 0 0 99 1 91 1 77 2 102 1 0 0 0 0
U MALHAGLWR 0 0 33 2 0 0 29 2 41 2 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 26 1 36 2 26 1 34 2 0 0 0 0
U VCFFAGR 33 3 39 2 0 0 0 0 35 2 0 0 29 1 36 1 0 0 0 0 0 0 0 0 37 1 39 2 38 1 0 0 0 0 0 0 29 1 22 1 34 1 0 0 29 1 0 0 35 1 31 1 32 1 28 3 0 0 0 0
U YPDHLHLSTSPC 46 3 61 1 0 0 43 1 86 3 0 0 0 0 38 1 0 0 0 0 0 0 0 0 49 1 55 2 0 0 0 0 0 0 0 0 0 0 65 2 33 2 0 0 0 0 0 0 36 1 42 1 33 1 39 1 0 0 0 0



P TARP γ-8 (CCG8)
U AGGGAGGSGGSGPSALLR 50 1 66 1 0 0 46 1 75 1 0 0 0 0 67 1 0 0 0 0 0 0 0 0 57 1 70 1 57 1 0 0 0 0 0 0 0 0 0 0 57 1 0 0 0 0 0 0 0 0 48 1 0 0 56 1 0 0 0 0
U DASPGGPGGPGFASTDLSMYTLSR 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 0 0
U DASPGGPGGPGFASTDLSMYTLSRDPSK 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 0 0
U DPGGLTHSGLWR 27 1 28 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
U DPSKGSVAAGLASAGGGGGGAGVGAYGGAAGAAGGGGTGSER0 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 0
U DRGSSAGFLTLHNAFPK 0 0 41 1 0 0 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 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 EAAASNTNTLNR 0 0 69 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33 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
U EAAASNTNTLNRK 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 0 0
U EAASGVTVTVTGPPAAPAPAPPAPAAPAPGTLSK 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 0 0
U GLWCEK 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 0 0
U GSSAGFLTLHNAFPK 37 1 0 0 0 0 0 0 79 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 64 1 0 0 0 0 0 0 0 0 0 0 0 0 74 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GSSEASPSRDASPGGPGGPGFASTDLSMYTLSR 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 0 0
U GSVAAGLASAGGGGGGAGVGAYGGAAGAAGGGGTGSER0 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 0
U GSVAAGLASAGGGGGGAGVGAYGGAAGAAGGGGTGSERDR0 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 0
U GVCVKLNHFPEDTDYDHDSAEYLLR 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 0 0
U KDPGGLTHSGLWR 30 1 40 1 0 0 28 1 46 1 0 0 0 0 34 1 0 0 0 0 0 0 0 0 24 1 41 1 0 0 0 0 0 0 0 0 0 0 0 0 32 1 0 0 0 0 0 0 0 0 0 0 0 0 24 1 0 0 0 0
U LCCLEGLK 0 0 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 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 LCCLEGLKR 0 0 27 1 0 0 22 1 35 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 29 1 33 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
U LNHFPEDTDYDHDSAEYLLR 0 0 40 2 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
U SDLLKAGGGAGGSGGSGPSALLR 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 0 0

P CNIH-2
U LCCLLR 31 3 38 4 0 0 37 1 41 2 0 0 0 0 32 2 0 0 0 0 0 0 0 0 38 3 37 4 29 2 30 1 32 1 0 0 41 2 36 4 30 3 29 1 30 1 0 0 27 1 0 0 33 1 0 0 0 0 0 0
U LCCLLRK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 1 23 1 0 0 0 0 26 1 0 0 23 1 26 1 0 0 32 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NPLDQGNPAR 82 12 76 5 0 0 74 3 81 11 0 0 63 3 85 4 0 0 75 6 74 8 0 0 78 12 88 16 83 6 84 6 72 8 62 2 79 6 87 11 76 6 80 2 72 4 68 1 39 1 48 1 64 1 74 2 0 0 0 0
U TDFKNPLDQGNPAR 70 5 53 3 0 0 53 3 62 5 0 0 45 3 67 2 0 0 62 3 51 2 0 0 60 5 72 7 51 2 48 3 61 2 36 2 55 3 56 5 42 3 46 2 48 3 35 1 49 1 42 1 54 2 45 2 0 0 0 0

P CNIH-3
U LCFLLR 36 3 33 1 0 0 34 1 31 1 0 0 34 1 36 1 0 0 33 1 31 1 0 0 37 3 35 3 33 1 36 2 0 0 0 0 38 2 38 3 36 1 33 1 35 1 32 1 32 1 34 1 32 1 32 1 0 0 0 0
U LCFLLRK 26 1 0 0 0 0 37 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37 1 0 0 0 0 0 0 0 0 0 0 26 1 38 1 26 1 32 1 26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U SPLDQCNPVHAR 84 4 71 3 0 0 70 3 78 4 0 0 71 3 65 1 0 0 70 3 65 2 0 0 65 7 87 8 69 1 58 3 71 2 46 1 60 4 84 4 60 4 71 2 84 2 31 1 66 2 65 2 71 2 65 2 0 0 0 0
U TDFKSPLDQCNPVHAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 1 0 0 0 0 0 0 0 0 0 0 49 2 0 0 33 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U YFHCPADSSELAYDPPVVMNADTLSYCQK 0 0 0 0 0 0 75 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 81 1 0 0 0 0 0 0 0 0 86 1 0 0 0 0 0 0 75 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P CKAMP52 (SHSA6)
U ALADLLR 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 0 0
U LHSQDPLLSPER 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 0 0
U LLSDEQLLSTER 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 25 1 0 0 0 0 0 0 0 0
U MHSHPSASNNSYATLGQSQTAAK 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 21 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U QQGPLPLAHCER 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 0 0
U TAFPEQSLSR 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 0 0

P CKAMP44 (SHSA9)
U ADKVNDDFYAK 0 0 0 0 0 0 0 0 50 1 0 0 0 0 43 1 0 0 0 0 0 0 0 0 0 0 54 2 0 0 0 0 0 0 0 0 0 0 43 2 47 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U ADKVNDDFYTK 33 1 0 0 0 0 53 2 0 0 0 0 40 1 0 0 0 0 37 1 0 0 0 0 52 4 0 0 0 0 27 1 0 0 0 0 59 2 0 0 0 0 22 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U AFSPEHGPAKQNGQK 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 0 0
U AFSPEHGPAQQNGQK 40 3 0 0 0 0 59 4 61 3 0 0 0 0 22 1 0 0 0 0 0 0 0 0 58 5 59 4 0 0 0 0 0 0 0 0 40 2 61 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U AFSPEHGPAQQNGQKSR 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 0 0
U ALADVMRPQGHCNTDHMER 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 0 0
U AVGNSDGDWAVATLK 0 0 102 1 0 0 0 0 109 1 0 0 0 0 104 1 0 0 0 0 0 0 0 0 0 0 114 1 0 0 0 0 0 0 0 0 0 0 89 1 102 1 0 0 76 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U DDPLHDPTK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 29 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
U DDPLHDPTKDK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 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 0 0
U DLNLVVHVQHYENMDSR 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 34 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
U DLNLVVHVQHYENMDTR 0 0 0 0 0 0 41 2 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
U ELNKYASLK 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 0 0
U FCCTFK 21 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 21 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
U FCCTFKK 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 0 0
U GKLGLAESGSCDPLGTR 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 0 0
U GNLPLHPVR 21 1 31 1 0 0 28 1 24 1 0 0 0 0 25 1 0 0 0 0 0 0 0 0 21 1 31 1 0 0 0 0 0 0 0 0 21 1 28 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 1 0 0 0 0
U GNLPLHPVRVEDEPR 0 0 0 0 0 0 25 1 23 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
U HLAELAAK 0 0 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 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
U HLAELAVK 0 0 0 0 0 0 0 0 47 1 0 0 0 0 43 1 0 0 0 0 0 0 0 0 0 0 44 1 0 0 0 0 0 0 0 0 0 0 39 1 44 1 0 0 32 1 0 0 0 0 0 0 0 0 36 1 0 0 0 0
U KDDPLHDPTK 0 0 30 1 0 0 42 2 0 0 0 0 36 2 0 0 0 0 0 0 0 0 0 0 45 4 0 0 0 0 0 0 0 0 0 0 37 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LGLAESGSCDPLGTR 73 2 79 1 0 0 82 2 88 1 0 0 91 1 36 1 0 0 63 1 0 0 0 0 96 2 92 1 0 0 68 1 80 1 0 0 105 1 88 1 71 1 88 1 75 1 68 1 74 1 85 1 88 1 91 1 0 0 0 0
U LNQSTCTNYDTPLWLNTGKPPAR 0 0 0 0 0 0 75 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 1 0 0 0 0 0 0 0 0 0 0 51 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U MPPHPLAYNSTANFK 0 0 34 1 0 0 41 1 0 0 0 0 0 0 0 0 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 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U RLNQSTCTNYDTPLWLNTGKPPAR 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 0 0
U SGAASGEAGEGVGGSDAPPTR 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 0 0
U TQHFPPTQPYFLTNSK 0 0 47 1 0 0 44 1 35 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 4 43 1 0 0 0 0 0 0 0 0 29 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TWDPSDQSLR 0 0 0 0 0 0 38 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33 1 0 0 0 0 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 0 0
U TWDPSDQSLRR 0 0 0 0 0 0 27 1 21 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 1 0 0 0 0 0 0 0 0 24 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 1 0 0 0 0 0 0
U VNDDFYAK 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 0 0
U VNDDFYTK 22 1 0 0 0 0 26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 1 0 0 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 0 0 0 0 0 0
U VNDDFYTKR 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 0 0

P MAGUKp55-2
U EVNGQPVGSDPR 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 24 1 0 0
U LEETKLEAVR 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 0 0
U TLVLLGAQGVGR 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 51 1 0 0

P DLG1
N ALFDYDKTK 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 32 1 0 0 0 0 30 1 0 0 0 0 0 0 0 0 0 0 0 0
U DSGLPSQGLNFK 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 0 0
U EQMEKDLQEHK 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 21 1 0 0 0 0 0 0 0 0 0 0
U FGDLLHVLNASDDEWWQAR 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 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N FGSCVPHTTRPK 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 20 1 0 0 0 0 0 0 0 0
U FLEAGQYNNHLYGTSVQSVR 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 0 0
N GLGFSLAGGVGNQHLPGDNSLYVTK 0 0 0 0 0 0 0 0 34 1 46 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 39 1 0 0 0 0 50 1 47 1 45 1 44 1 0 0 0 0 0 0
N HCLLDVSGNALK 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 0 0
U LLAVNSVCLEEVTHEEAVTALK 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 0 0
U LLSVNSVDLR 31 1 0 0 0 0 0 0 57 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 55 1 0 0 0 0 42 1 0 0 59 1 0 0 36 1 41 1 0 0
U LLTGGAAAQDGR 0 0 0 0 0 0 0 0 65 1 50 1 0 0 50 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 72 1 51 1 0 0 61 1 53 1 0 0 51 1 0 0 32 1 0 0 0 0
U NTSDFVYLK 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 0 0
U QVTPDGESDEVGVLPSKR 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 0 0
U VNDCLLR 0 0 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 24 1 0 0 0 0 0 0 0 0 0 0 37 1 0 0 0 0 39 1 0 0 0 0 0 0 0 0 0 0 0 0



P DLG3
U AGQSVTLVAQYRPEEYSR 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 0 0
N HCLLDVSGNALK 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 0 0
U LGVNDCVLR 0 0 55 1 0 0 0 0 0 0 47 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 46 1 0 0 53 1 0 0 0 0 0 0 0 0
U LLAVNNTNLQDVR 0 0 0 0 0 0 0 0 0 0 63 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 54 1 0 0 0 0 0 0 0 0
U LLSVNGVNLR 0 0 0 0 0 0 29 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 58 1 0 0 0 0 56 1 0 0 0 0 0 0 0 0 0 0 0 0
U LQQAQLYPLALFLKPK 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 55 1 0 0 0 0 0 0 0 0 0 0 0 0
U QELHYARPVLLLGPMK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 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
U RDNEVDGQDYHFVVSR 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 38 1 0 0 0 0 42 1 21 1 48 1 0 0 35 1 0 0 0 0
U VNDDLLSEFPHK 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 0 0
U VNEVDVSEVVHSR 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 34 1 0 0 0 0 0 0 0 0 0 0
U YEELVLER 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 0 0

P DLG4
N ALFDYDKTK 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 32 1 0 0 0 0 30 1 0 0 0 0 0 0 0 0 0 0 0 0
U ANDDLLSEFPDK 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 34 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U DCGFLSQALSFR 0 0 0 0 0 0 75 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 79 1 0 0 0 0 88 1 0 0 0 0 0 0 0 0 0 0
U DLLGEEDLPR 0 0 58 1 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 46 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U DLLGEEDLPREPR 0 0 31 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 39 1 0 0 0 0 0 0 0 0 0 0 31 1 0 0 0 0 33 1 33 1 30 1 0 0 0 0 0 0 0 0
U DYHFVSSR 0 0 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 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
U EQLMNSSLGSGTASLR 0 0 0 0 0 0 0 0 117 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
U EVTHSAAVEALK 42 1 51 2 0 0 65 1 0 0 48 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 71 1 0 0 0 0 0 0 50 1 66 1 57 1 39 1 45 1 44 1 36 1 35 1 0 0 46 1 0 0 0 0
U EVTHSAAVEALKEAGSLVR 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 40 1 0 0 0 0 27 1 0 0 0 0 0 0 0 0 0 0 0 0
U FGDVLHVLDAGDEEWWQAR 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 43 1 0 0 0 0 0 0 0 0 0 0
N FGSCVPHTTRPK 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 20 1 0 0 0 0 0 0 0 0
U FLEAGQYNSHLYGTSVQSVR 0 0 59 1 0 0 43 1 70 1 68 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 72 1 0 0 0 0 0 0 0 0 0 0 55 1 47 1 48 1 56 1 68 1 64 1 0 0 0 0 0 0 0 0
N GLGFSLAGGVGNQHLPGDNSLYVTK 0 0 0 0 0 0 0 0 34 1 46 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 39 1 0 0 0 0 50 1 47 1 45 1 44 1 0 0 0 0 0 0
U GNSGLGFSLAGGTDNPHLGDDPSLFLTK 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 66 1 46 1 76 1 0 0 68 1 62 1 0 0 0 0 0 0 0 0
U HCLLDVSANAVR 0 0 58 2 0 0 50 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 53 1 56 2 0 0 35 1 38 2 50 2 61 2 0 0 0 0 0 0 0 0
U KGDQLLSVNGVDLR 29 1 53 1 0 0 26 1 0 0 28 1 26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 2 0 0 0 0 0 0 0 0 0 0 42 3 0 0 27 1 36 2 41 1 29 1 0 0 0 0 0 0 0 0
U LLAVNSVGLEDVMHEDAVAALK 0 0 0 0 0 0 0 0 33 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 36 1 0 0 0 0 37 1 0 0 27 1 0 0 0 0 0 0 0 0
U LLPGGAAAQDGR 43 1 54 3 22 1 35 1 31 1 34 1 32 1 0 0 0 0 0 0 0 0 0 0 46 1 0 0 0 0 0 0 0 0 0 0 46 1 36 1 40 2 41 1 32 1 23 1 31 1 26 2 27 2 38 2 0 0 0 0
U LQAAHLHPLALFLRPR 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 25 1 0 0 0 0 0 0 0 0 0 0 0 0
U NAGQTVTLLAQYKPEEYSR 0 0 74 1 0 0 0 0 0 0 54 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 59 1 0 0 0 0 0 0 0 0 0 0 62 1 0 0 46 1 45 1 54 1 0 0 0 0 0 0 0 0 0 0
U NASHEQAALALK 0 0 54 2 0 0 38 1 0 0 0 0 37 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 1 0 0 0 0 0 0 0 0 58 1 61 2 0 0 33 2 0 0 41 2 36 1 39 1 21 1 0 0 0 0
U NTYDVVYLK 0 0 47 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 36 1 0 0 0 0 0 0 48 1 37 1 53 1 0 0 0 0 27 1 0 0 0 0 28 1 0 0 0 0 0 0
U REYELDGR 0 0 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 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 RGFYLR 0 0 0 0 0 0 28 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 25 1 29 1 0 0 28 1 0 0 0 0 25 1 20 1 0 0 0 0 0 0 0 0
U SLENVLELNK 0 0 50 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
U SLENVLELNKR 26 1 36 2 0 0 33 2 21 1 30 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38 2 0 0 0 0 0 0 0 0 35 1 28 2 36 2 41 2 27 2 31 1 21 1 25 1 0 0 0 0 0 0
U TKDCGFLSQALSFR 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 0 0
U VHSDSETDDLGFLPSKR 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 49 1 0 0 0 0 0 0 0 0 0 0 67 1 0 0 39 1 0 0 34 1 0 0 0 0 0 0 0 0 0 0
U VLEDLSGPYLWVPAR 0 0 0 0 0 0 71 1 33 1 34 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 2 0 0 0 0 0 0 0 0 0 0 61 1 51 1 55 1 60 1 47 1 39 1 0 0 0 0 0 0 0 0
U VNDSLLFVNEVDVR 80 1 94 1 0 0 66 1 0 0 50 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 60 1 0 0 0 0 0 0 0 0 0 0 80 1 71 1 0 0 96 1 60 1 88 1 0 0 0 0 0 0 0 0

P PRRT1
U GDLVSAELASR 65 2 70 2 0 0 66 1 86 2 0 0 76 2 83 2 0 0 70 1 53 1 0 0 87 2 89 2 72 1 73 2 69 1 0 0 84 1 42 1 81 1 60 1 57 1 59 1 46 1 71 1 0 0 0 0 0 0 0 0
U LGAGGLASAAAGAQR 75 5 0 0 0 0 90 2 0 0 0 0 74 2 0 0 0 0 89 1 0 0 0 0 94 2 0 0 0 0 93 1 0 0 0 0 83 2 0 0 0 0 55 1 0 0 0 0 87 1 0 0 97 1 0 0 0 0 0 0
U LGAGGLASAAASAQR 0 0 88 4 0 0 0 0 124 2 67 1 0 0 99 2 0 0 0 0 88 1 0 0 0 0 101 2 0 0 0 0 104 1 0 0 0 0 108 2 114 2 0 0 96 1 102 1 0 0 107 1 0 0 74 1 0 0 0 0
U MPPDPYLQETR 50 5 52 3 0 0 50 4 39 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47 1 29 2 0 0 0 0 0 0 0 0 0 0 42 2 43 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TALARGDLVSAELASR 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 0 0

P PRRT2
U AELAPETTETPVETPETVQATDLSVNPGEDSK 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 0 0
U EACQEPASRPEVNR 47 3 0 0 0 0 41 1 0 0 0 0 20 1 0 0 0 0 0 0 0 0 0 0 37 3 0 0 0 0 31 1 0 0 0 0 35 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36 1 0 0
U HPSSQLAGPGVEGGEGTQKPR 60 2 0 0 0 0 0 0 67 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 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
U LVEEDRLGR 37 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37 1 0 0 0 0 0 0 0 0 0 0 47 1 0 0 53 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NSLQQGDVDGAQR 75 2 98 1 0 0 89 2 98 2 0 0 0 0 101 2 0 0 0 0 0 0 0 0 82 2 93 2 65 2 56 1 0 0 0 0 64 1 80 2 77 2 0 0 0 0 92 1 0 0 0 0 0 0 0 0 68 1 0 0
U QEPASKPDVNR 0 0 31 1 0 0 0 0 27 1 0 0 0 0 29 1 0 0 0 0 0 0 0 0 0 0 27 1 0 0 0 0 0 0 0 0 0 0 27 1 32 1 0 0 0 0 39 1 0 0 21 1 0 0 0 0 0 0 0 0
U TPPANGAPPR 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 0 0

P Noelin1
U CLCTVVAPQQTMCSR 0 0 0 0 0 0 0 0 65 4 0 0 47 1 0 0 0 0 0 0 0 0 0 0 77 1 95 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 71 1 0 0 88 1 58 1 0 0 0 0 0 0 0 0
U DLQYVEK 34 5 34 4 0 0 37 4 39 2 0 0 25 1 34 2 0 0 38 2 30 1 0 0 45 5 35 2 24 2 33 4 32 1 21 1 40 4 35 3 40 3 29 2 34 4 0 0 35 5 37 4 39 6 44 6 0 0 0 0
U DLQYVEKMENQMK 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 0 0
U FDLKTETLLK 33 1 0 0 0 0 0 0 37 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 31 1 0 0 0 0 0 0 0 0 0 0 31 2 0 0 30 1 20 1 0 0 0 0
U FGSWMTDPLAPEGDNR 60 1 58 2 0 0 47 1 84 3 0 0 43 1 52 1 0 0 0 0 0 0 0 0 69 1 67 1 0 0 0 0 0 0 0 0 0 0 55 1 0 0 0 0 66 1 0 0 63 1 67 2 67 2 75 2 0 0 0 0
U FGSWMTDPLAPEGDNRVWYMDGYHNNR 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 39 1 0 0 0 0 0 0 0 0 0 0
U FQSHLLLR 38 1 41 1 0 0 0 0 40 1 0 0 0 0 40 1 0 0 33 1 0 0 0 0 0 0 0 0 0 0 37 1 35 1 0 0 37 1 0 0 35 1 0 0 42 1 27 1 46 1 39 1 40 2 42 2 0 0 0 0
U LACGKLTGLSDPVTVK 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 0 0
U LDPVSLQLLQTWNTSYPK 97 1 0 0 0 0 0 0 84 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 75 2 0 0 0 0 0 0 0 0 94 1 0 0 0 0 0 0 0 0 0 0 95 1 0 0 0 0 95 1 0 0 0 0
U LSAASGGTLDR 74 3 65 2 0 0 54 1 86 2 0 0 53 1 77 1 0 0 46 1 0 0 0 0 65 4 91 2 65 1 63 2 60 1 0 0 85 2 73 3 68 2 59 1 68 1 68 1 68 2 61 1 79 3 84 4 0 0 0 0
U LTGLSDPVTVK 50 3 54 3 0 0 57 2 71 2 0 0 59 2 54 1 0 0 48 2 61 1 0 0 59 1 67 3 54 1 63 2 63 2 27 1 60 2 53 2 63 2 61 2 55 1 36 1 59 1 48 1 53 2 61 2 0 0 0 0
U LTGLSDPVTVKTSGSR 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 0 0
U LVLQFK 34 1 34 3 0 0 40 2 43 1 0 0 37 1 42 1 0 0 24 1 31 1 0 0 43 2 37 1 0 0 45 1 42 1 0 0 38 2 34 2 0 0 36 1 38 1 27 1 40 2 34 1 38 2 45 3 0 0 0 0
U MDELRPLLPVLEEYK 0 0 26 1 0 0 36 2 57 2 0 0 28 1 29 1 0 0 0 0 0 0 0 0 41 2 51 1 0 0 0 0 0 0 0 0 0 0 36 1 0 0 0 0 35 1 0 0 49 1 46 4 47 2 39 3 0 0 0 0
U MDELRPLLPVLEEYKADAK 43 2 0 0 0 0 30 2 57 6 0 0 0 0 39 2 0 0 0 0 0 0 0 0 47 4 57 3 0 0 0 0 0 0 0 0 41 3 37 2 43 1 27 2 54 3 35 2 52 6 53 5 60 5 49 4 0 0 0 0
U QVEESHKQHLAR 0 0 0 0 0 0 42 4 0 0 0 0 0 0 0 0 0 0 30 1 0 0 0 0 38 4 0 0 0 0 25 1 0 0 0 0 53 6 26 3 48 2 43 2 23 2 0 0 53 4 37 4 43 7 36 4 0 0 0 0
U RSAGEAFLLCGTLYVTNGYSGGTK 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 0 0
U SAGEAFLLCGTLYVTNGYSGGTK 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 0 0
U STGVLPTNPEESWQVYSSAQDSEGR 56 1 0 0 0 0 0 0 92 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 0 103 1 97 1 89 1 89 1 0 0 0 0
U TQRDLQYVEK 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 0 0
U VHYAYQTNASTYEYLDLPFQNK 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 34 1 0 0 54 1 0 0 0 0
U VQNMSQSLEVLDR 0 0 0 0 0 0 0 0 91 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 80 1 0 0 0 0 0 0 0 0 0 0 71 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VQNMSQSLEVLDRR 0 0 0 0 0 0 0 0 25 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 29 1 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 0 0 0 0
U VSNLEER 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 46 2 0 0 0 0
U VSNLEERLR 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 0 0
U VWYMDGYHNNR 20 1 0 0 0 0 22 1 38 1 0 0 0 0 37 1 0 0 0 0 0 0 0 0 67 2 52 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44 1 0 0 51 1 46 1 65 1 52 3 0 0 0 0
U YSHLSMLDYNPK 0 0 62 2 0 0 51 3 77 4 0 0 0 0 47 1 0 0 0 0 0 0 0 0 61 4 66 3 0 0 22 1 27 1 0 0 44 3 57 2 57 2 53 2 66 2 0 0 72 4 70 3 60 7 54 6 0 0 0 0
U YSHLSMLDYNPKDR 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 22 1 0 0 0 0 0 0 0 0 0 0



P Noelin2
U CLCTAVLPAQSTCAR 89 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 66 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U CVCTAVLPAQSTCAR 89 1 0 0 0 0 0 0 40 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99 1 86 1 0 0 0 0 0 0 0 0 66 1 90 1 0 0 0 0 77 1 0 0 0 0 79 1 0 0 0 0 0 0 0 0
U DLQYVR 30 3 0 0 0 0 27 1 27 1 0 0 0 0 25 1 0 0 26 1 0 0 0 0 33 3 29 1 26 1 26 2 0 0 0 0 26 3 24 1 0 0 0 0 0 0 0 0 0 0 0 0 28 1 24 4 0 0 0 0
U FGSWMTDTMAPSADSR 0 0 0 0 0 0 0 0 89 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 1 96 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 74 1 63 1 0 0 0 0 0 0 0 0
U LDPHTLEVVR 36 2 28 2 0 0 37 3 34 2 0 0 27 1 25 2 0 0 35 2 0 0 0 0 48 4 46 2 32 1 30 2 33 2 0 0 44 4 46 2 57 3 22 1 41 2 25 1 34 2 37 3 33 3 31 2 0 0 0 0
U LTGVSNPLTLR 55 1 60 1 0 0 64 2 57 1 0 0 55 2 57 1 0 0 63 2 67 1 0 0 68 3 67 2 50 1 76 2 76 1 0 0 62 2 61 2 64 1 54 2 60 2 47 1 54 2 59 2 66 2 67 2 0 0 0 0
U LTLFQSPEEGWQLYTSAQAPDGK 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 0 106 2 0 0 0 0 0 0 0 0 48 1 0 0 0 0 0 0 0 0 0 0 0 0 40 1 26 1 100 2 0 0 0 0
U MTELLPLSSVLEQYK 83 1 107 2 0 0 105 1 86 2 0 0 0 0 114 2 0 0 0 0 0 0 0 0 116 2 118 2 94 1 0 0 111 2 0 0 105 3 112 1 96 1 0 0 95 2 74 1 83 2 96 2 74 2 106 3 0 0 0 0
U RVLEFR 0 0 0 0 0 0 26 1 29 1 0 0 24 1 0 0 0 0 27 1 0 0 0 0 27 2 32 3 0 0 27 2 28 1 0 0 27 2 32 2 32 1 0 0 21 1 0 0 0 0 0 0 25 1 29 2 0 0 0 0
U SAGEAFMLCGVLYVTNSHLAGAK 37 1 0 0 0 0 0 0 41 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 57 1 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 0 0 0 0 0 0
U SFQELK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33 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
U SFQELKDR 0 0 38 1 0 0 40 1 0 0 0 0 0 0 0 0 0 0 0 0 41 1 0 0 43 3 0 0 0 0 35 1 27 1 25 1 38 1 38 2 38 1 0 0 31 1 0 0 0 0 35 1 33 1 38 2 0 0 0 0
U SMETLMR 0 0 0 0 0 0 0 0 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 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U SWDTGYPK 32 1 30 1 0 0 31 1 28 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44 4 36 2 0 0 24 2 42 1 0 0 37 2 45 2 26 1 23 1 28 2 0 0 23 1 27 1 32 2 45 4 0 0 0 0
U SWDTGYPKR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 2 0 0 0 0 0 0 0 0 0 0 26 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TFRDLQYVR 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 0 0
U TLGDFLK 30 1 21 1 0 0 23 1 0 0 0 0 0 0 0 0 0 0 0 0 20 1 0 0 29 1 0 0 0 0 0 0 0 0 0 0 0 0 26 1 0 0 23 1 26 1 22 1 0 0 0 0 24 1 0 0 0 0 0 0
U TYRDLQYVR 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 28 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VMALEAR 36 1 0 0 0 0 0 0 44 1 0 0 0 0 34 1 0 0 0 0 0 0 0 0 30 1 47 1 33 1 0 0 0 0 0 0 33 1 0 0 0 0 0 0 30 1 0 0 0 0 30 1 0 0 34 2 0 0 0 0
U VQNVSQSMEVLELRTFR 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 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VWYMDGYYK 27 1 28 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38 3 39 1 0 0 0 0 22 1 0 0 25 1 0 0 0 0 0 0 28 1 0 0 0 0 30 1 25 1 34 1 0 0 0 0
U YQSNVVVK 0 0 41 2 0 0 44 2 0 0 0 0 33 1 0 0 0 0 39 3 29 1 0 0 47 3 32 1 0 0 40 2 0 0 0 0 51 3 44 2 43 1 29 2 35 1 0 0 42 2 45 2 37 2 38 3 0 0 0 0

P Noelin3
U CLCTVVAPEQNLCSR 75 1 62 1 0 0 0 0 75 1 0 0 0 0 0 0 0 0 46 1 0 0 0 0 69 1 75 1 0 0 0 0 50 1 0 0 71 2 78 1 0 0 68 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U DFQYVLK 33 2 32 1 0 0 37 1 31 1 0 0 37 1 24 1 0 0 36 1 33 1 0 0 42 3 28 1 0 0 32 1 30 1 0 0 39 1 39 1 37 2 36 1 36 1 26 1 37 2 36 2 39 3 39 2 0 0 0 0
U EGWQVYSSAQDPDGR 51 2 55 1 0 0 54 1 80 1 0 0 0 0 63 1 0 0 62 1 0 0 0 0 59 1 76 1 41 1 63 2 52 1 0 0 65 1 56 1 53 2 54 1 55 1 0 0 62 1 68 1 65 2 59 2 0 0 0 0
U EKMDELLPLLPVLEQYK 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 32 1 0 0 0 0 0 0 0 0 0 0 38 1 43 1 0 0 32 1 0 0 0 0
U FGAWMTDPLASEK 89 1 97 2 0 0 97 2 94 1 0 0 0 0 97 1 0 0 74 1 0 0 0 0 93 2 87 2 74 1 60 1 0 0 0 0 90 2 83 1 76 1 0 0 87 1 88 1 88 2 90 2 80 1 91 2 0 0 0 0
U FGAWMTDPLASEKNNR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 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
U LLTQFK 0 0 0 0 0 0 0 0 0 0 0 0 22 1 0 0 0 0 0 0 0 0 0 0 34 2 24 2 0 0 22 1 27 1 0 0 25 1 21 1 0 0 0 0 0 0 0 0 0 0 0 0 26 1 32 1 0 0 0 0
U LLTQFKEELR 29 2 39 2 0 0 47 1 45 2 0 0 28 1 0 0 0 0 31 1 0 0 0 0 45 3 45 2 0 0 28 2 29 1 0 0 41 1 36 2 26 2 0 0 27 2 0 0 40 2 42 2 43 3 49 3 0 0 0 0
U LSTPDTLTQLSPK 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 0 0
U LTGPLTVK 0 0 0 0 0 0 0 0 20 1 0 0 0 0 0 0 0 0 23 1 0 0 0 0 30 2 31 1 0 0 0 0 27 1 0 0 0 0 27 1 0 0 21 1 0 0 0 0 0 0 0 0 23 2 35 1 0 0 0 0
U MDELLPLLPVLEQYK 72 1 0 0 0 0 0 0 50 1 0 0 0 0 59 1 0 0 0 0 0 0 0 0 0 0 69 1 0 0 0 0 0 0 0 0 0 0 57 1 61 1 0 0 66 1 0 0 73 1 70 2 79 2 108 2 0 0 0 0
U SLADFVSGAESR 79 2 85 1 0 0 84 1 81 2 0 0 84 1 74 1 0 0 78 1 78 1 0 0 85 3 94 1 73 1 80 1 0 0 73 1 88 2 81 2 81 2 78 2 75 2 75 1 81 2 78 2 81 2 83 1 0 0 0 0
U SWSTGYPK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 2 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 26 1 0 0 0 0 0 0
U TSTYEYTDLPFHNQYFHLSMLDYNAR 0 0 0 0 0 0 0 0 31 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33 1 0 0 0 0 0 0 0 0 0 0 0 0 24 1 0 0 0 0 0 0 0 0 21 1 0 0 0 0 0 0 0 0
U TYNLPFK 38 2 26 1 0 0 44 3 41 2 0 0 43 1 33 1 0 0 30 1 0 0 0 0 39 3 44 2 28 1 38 3 32 1 0 0 36 3 39 2 44 2 42 1 26 1 0 0 38 3 38 2 40 3 34 2 0 0 0 0
U VLSLETR 22 1 33 2 0 0 36 2 25 1 0 0 33 2 23 1 0 0 29 2 32 1 0 0 37 2 24 1 0 0 33 2 0 0 21 1 39 2 33 2 37 2 25 1 0 0 26 1 39 3 33 3 36 2 41 3 0 0 0 0
U VWYMDSYTNNK 48 2 72 1 0 0 53 2 72 1 0 0 0 0 0 0 0 0 49 2 0 0 0 0 70 2 70 2 0 0 60 1 0 0 0 0 62 2 0 0 61 1 0 0 53 1 0 0 50 2 60 4 50 2 56 3 0 0 0 0
U VYYSYSTK 0 0 0 0 0 0 0 0 0 0 0 0 20 1 0 0 0 0 0 0 0 0 0 0 34 1 0 0 0 0 0 0 0 0 0 0 0 0 20 1 0 0 0 0 0 0 0 0 0 0 22 1 25 1 0 0 0 0 0 0
U YQSNLLLK 21 1 45 2 0 0 49 3 41 1 0 0 0 0 0 0 0 0 26 1 24 1 0 0 43 3 51 2 0 0 36 3 34 2 0 0 44 3 44 2 30 2 32 1 28 2 20 1 44 1 44 1 27 2 53 4 0 0 0 0
U YSFDLGR 40 2 0 0 0 0 0 0 48 1 0 0 30 1 41 1 0 0 0 0 39 1 0 0 46 3 44 1 29 1 26 1 30 1 0 0 31 1 38 2 42 1 42 1 42 1 25 1 34 2 37 1 42 2 44 2 0 0 0 0

P Neuritin (NRN1)
U DMWDKLR 0 0 0 0 0 0 0 0 37 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 1 0 0 0 0 0 0 0 0 26 1 0 0 0 0 0 0 0 0 0 0 34 1 25 1 29 1 0 0 0 0 0 0
U GFSDCLLK 29 1 28 1 0 0 0 0 33 1 0 0 0 0 33 1 0 0 34 1 21 1 0 0 35 2 29 1 20 1 42 1 33 1 0 0 32 1 21 1 33 1 0 0 0 0 0 0 35 1 0 0 24 1 31 1 0 0 0 0
U LGDSMANYPQGLDDK 0 0 80 1 0 0 77 1 92 2 0 0 0 0 64 1 0 0 0 0 0 0 0 0 65 1 63 2 0 0 0 0 0 0 0 0 0 0 69 1 0 0 0 0 0 0 0 0 85 1 70 2 0 0 68 1 0 0 0 0
U LGDSMANYPQGLDDKTNLK 65 2 62 2 0 0 74 2 84 3 0 0 0 0 69 2 0 0 57 1 0 0 0 0 68 1 77 3 0 0 64 1 50 1 0 0 105 1 68 1 73 1 0 0 74 2 0 0 63 2 72 2 78 1 72 2 0 0 0 0
U TVCTYWEDFHSCTVTALTDCQEGAK 0 0 0 0 0 0 64 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 32 1 0 0 0 0 0 0 56 1 0 0 69 1 0 0 54 1 48 1 0 0 0 0

P GSG-1l
U EEPTFLDPEALK 52 2 28 1 0 0 54 1 44 1 0 0 0 0 36 1 0 0 57 2 32 1 0 0 50 2 53 2 23 1 48 1 36 1 0 0 40 1 60 2 51 1 21 1 47 1 0 0 0 0 21 1 36 1 41 1 0 0 0 0
U FHTGLWYSCEEELGGPGEK 0 0 0 0 0 0 0 0 62 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 67 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
U GDVSEEEDFR 47 2 48 1 0 0 56 1 53 1 0 0 49 2 0 0 0 0 65 1 50 1 0 0 68 2 65 1 59 1 65 2 70 1 34 1 63 1 67 2 64 1 0 0 61 1 0 0 0 0 0 0 51 1 56 1 0 0 0 0
U GDVSEEEDFRLACR 28 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 53 1 0 0 0 0 0 0 0 0 0 0 33 2 0 0 0 0 28 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U HQPHMGDSWPR 27 1 28 2 0 0 21 1 36 2 0 0 0 0 0 0 0 0 28 1 0 0 0 0 39 3 43 3 0 0 0 0 0 0 0 0 37 1 29 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U KVFEQGYR 0 0 0 0 0 0 0 0 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 37 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LEKGDVSEEEDFR 63 3 61 1 0 0 66 2 71 2 0 0 32 1 38 1 0 0 69 2 54 2 0 0 81 3 81 5 0 0 55 2 59 2 0 0 73 3 68 3 66 2 22 1 68 2 0 0 44 1 29 1 57 2 58 2 0 0 0 0
U QCWVLGHWV 48 3 47 3 0 0 46 2 61 2 0 0 0 0 42 2 0 0 0 0 29 2 0 0 47 3 42 3 0 0 37 1 34 2 0 0 46 3 49 3 56 2 40 2 52 2 0 0 25 1 30 1 54 2 42 2 0 0 0 0
U SFLDLAPASEK 65 2 67 1 0 0 74 1 56 2 0 0 47 1 42 1 0 0 49 1 62 2 0 0 88 3 62 3 55 1 56 1 46 1 0 0 59 1 77 3 53 1 51 1 68 1 0 0 53 1 53 1 69 1 0 0 0 0 0 0
U SSAHEAAELNR 0 0 0 0 0 0 0 0 31 1 0 0 43 1 0 0 0 0 0 0 0 0 0 0 31 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TVLEFR 25 1 22 1 0 0 25 2 22 1 0 0 0 0 0 0 0 0 21 1 0 0 0 0 0 0 22 1 25 1 0 0 0 0 0 0 31 1 34 1 27 1 22 1 22 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VFEQGYR 35 1 26 1 0 0 0 0 28 1 0 0 0 0 0 0 0 0 36 1 31 1 0 0 33 2 32 1 29 1 25 1 23 1 0 0 25 2 38 2 25 1 0 0 31 1 0 0 0 0 0 0 0 0 28 1 0 0 0 0
U VFEQGYREEPTFLDPEALK 44 2 22 1 0 0 41 1 62 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 1 52 1 0 0 0 0 0 0 0 0 28 1 39 1 29 1 0 0 30 1 0 0 22 1 0 0 24 1 0 0 0 0 0 0

P C9orf4 (CI004)
U ARGDAGADEAVPR 45 5 55 3 0 0 49 3 76 9 0 0 42 1 36 2 0 0 37 2 46 1 0 0 77 3 77 11 43 2 50 2 61 1 0 0 62 6 64 6 61 4 51 2 50 2 0 0 61 2 42 2 55 2 47 3 0 0 0 0
U DEEGVFENNR 66 2 0 0 0 0 65 1 63 2 0 0 62 1 33 1 0 0 50 1 57 1 0 0 68 2 74 3 0 0 63 1 63 1 0 0 61 2 73 2 57 1 0 0 58 1 0 0 0 0 0 0 61 1 52 1 0 0 0 0
U FKRPVNVPR 31 2 0 0 0 0 24 1 31 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 2 34 4 0 0 0 0 0 0 0 0 23 1 30 2 22 1 27 1 21 1 0 0 0 0 0 0 31 1 25 1 0 0 0 0
U GDAGADEAVPR 65 4 72 1 0 0 74 2 86 2 0 0 64 2 65 1 0 0 58 2 69 3 0 0 86 4 85 4 26 1 75 3 78 3 0 0 72 2 78 4 82 2 0 0 60 1 31 1 53 1 64 1 60 1 77 2 0 0 0 0
U GGYGKPGCNAETCDYFLSYR 45 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 52 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
U HDLDSPPASER 58 6 53 3 0 0 70 3 76 10 0 0 28 1 62 4 0 0 62 3 53 3 0 0 64 8 80 11 38 2 50 4 62 3 0 0 74 6 65 9 55 5 59 2 64 3 54 2 61 3 52 2 43 1 50 3 0 0 0 0
U HDSSYGTFAGEFYDLR 97 3 0 0 0 0 105 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 96 2 0 0 0 0 0 0 0 0 0 0 109 3 0 0 0 0 23 1 0 0 0 0 0 0 0 0 34 1 0 0 0 0 0 0
U HDSSYGTFASEFYDLR 0 0 44 1 0 0 0 0 120 3 0 0 0 0 49 1 0 0 0 0 0 0 0 0 0 0 57 2 45 1 0 0 38 1 0 0 0 0 95 3 40 1 0 0 118 2 0 0 0 0 0 0 0 0 55 1 0 0 0 0
U KMGGDDVMACVHDDNGR 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 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 0 0 0 0
U LKVEDCGR 0 0 0 0 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 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
U LQHFYNVGQWAK 52 3 26 1 0 0 57 2 49 3 0 0 28 1 32 1 0 0 0 0 30 2 0 0 53 2 40 3 0 0 0 0 46 2 0 0 53 3 55 4 49 1 0 0 49 1 21 1 35 1 28 1 28 1 46 2 0 0 0 0
U MGGDDVMACVHDDNGR 0 0 0 0 0 0 0 0 87 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 1 84 11 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
U NPARDEEGVFENNR 67 3 40 1 0 0 57 2 68 4 0 0 0 0 63 2 0 0 55 2 38 2 0 0 73 6 90 7 40 1 52 4 36 2 27 1 58 2 56 5 57 2 32 1 40 1 22 1 40 1 0 0 54 1 44 1 0 0 0 0
U YGKPGCNAETCDYFLSYR 49 2 50 1 0 0 50 1 42 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 2 64 2 0 0 0 0 48 1 0 0 44 2 50 2 47 1 39 1 42 1 0 0 0 0 0 0 46 1 55 1 0 0 0 0
U YLSEEGYPFPTAPPVDPFAK 52 1 0 0 0 0 0 0 47 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

P Brorin (VWC2)
U CLHVDNSQCCPQCK 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 2 0 0 0 0 0 0 0 0 0 0 0 0 24 1 0 0 27 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U EVKTDECTLCHCTYEEGTWR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43 1 0 0 0 0 0 0 0 0 0 0 53 1 0 0 40 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GCVDESGFVYALGEK 97 2 0 0 0 0 114 1 114 1 0 0 0 0 80 1 0 0 87 1 101 1 0 0 134 2 93 1 0 0 95 1 100 1 0 0 108 2 122 2 115 2 84 1 115 1 0 0 115 1 124 1 141 2 118 2 0 0 0 0
U KNYCEFR 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 37 1 0 0 0 0 0 0 0 0 0 0 0 0 24 1 36 1 0 0 0 0
U LAQAPEQPGQEK 33 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 1 38 1 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 41 1 0 0 0 0
U LAQAPEQPGQEKR 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 27 1 0 0 24 1 0 0 0 0
U NGPNCFAETAVLPAGR 55 5 51 1 0 0 58 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 84 3 69 3 0 0 0 0 0 0 0 0 63 4 90 4 92 3 0 0 72 3 0 0 54 1 72 2 82 1 66 2 0 0 0 0
U NYCEFR 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 24 1 0 0 0 0 0 0 0 0 0 0 24 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TDECTLCHCTYEEGTWR 52 1 36 1 0 0 48 1 55 1 0 0 0 0 0 0 0 0 36 1 34 1 0 0 38 2 43 1 0 0 33 1 52 1 0 0 58 1 52 2 46 1 0 0 63 1 0 0 41 1 55 1 47 1 48 1 0 0 0 0
U TYQTLEEFVVSPCER 38 1 0 0 0 0 79 1 42 1 0 0 0 0 0 0 0 0 0 0 43 1 0 0 37 3 22 1 0 0 0 0 0 0 0 0 55 1 57 3 77 1 0 0 77 1 0 0 54 1 0 0 36 1 65 1 0 0 0 0



P Brorin-2l (VWC2L)
U GCVDDSGFVYK 66 2 66 1 0 0 85 1 72 1 0 0 68 1 60 1 0 0 62 1 53 1 0 0 74 2 72 1 0 0 60 2 62 1 0 0 73 2 76 2 50 1 0 0 55 1 0 0 0 0 0 0 79 1 71 1 0 0 0 0
U LLEEFKPSPCEWCR 34 1 0 0 0 0 31 1 36 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 49 2 0 0 0 0 0 0 0 0 0 0 36 2 30 2 27 1 0 0 27 1 0 0 0 0 0 0 0 0 26 1 0 0 0 0
U NGPNCFAGTTLLPAGLEVK 73 3 0 0 0 0 70 1 70 3 0 0 0 0 23 1 0 0 0 0 0 0 0 0 93 3 77 3 0 0 0 0 0 0 0 0 81 3 61 3 65 1 0 0 65 1 0 0 0 0 0 0 77 1 0 0 0 0 0 0

P LRRT4
U DHSFLATLAR 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 0 0 0 0 0 0 21 1 26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GNKESTMLCAGPK 0 0 0 0 0 0 0 0 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 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 LKELHLEHNQFSK 0 0 0 0 0 0 29 1 26 1 33 1 0 0 0 0 0 0 0 0 0 0 0 0 31 1 0 0 0 0 0 0 0 0 0 0 40 1 46 1 0 0 33 1 31 1 27 1 26 1 32 1 0 0 0 0 0 0 0 0
U LKELLLSSNK 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 0 0
U LQTLQSEQFK 48 1 0 0 0 0 42 1 52 1 0 0 53 1 25 1 0 0 0 0 0 0 0 0 0 0 45 1 0 0 28 1 0 0 0 0 50 1 53 1 51 1 30 1 0 0 24 1 0 0 0 0 0 0 0 0 0 0 0 0
U NAFAGLLK 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 0 0
U NLDFLDLGYNR 0 0 0 0 0 0 61 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 45 1 47 1 0 0 0 0 0 0 0 0 65 1 0 0 0 0 66 1 66 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NLDLSYNK 0 0 0 0 0 0 0 0 30 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 1 0 0 0 0 0 0 0 0 0 0 28 1 34 1 0 0 25 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U SAAPALYLER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38 1 0 0 0 0 33 1 0 0 0 0 38 1 64 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U SLCPLFYWLK 41 1 0 0 0 0 0 0 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 41 1 30 1 41 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U SLYLQWNR 0 0 0 0 0 0 35 1 27 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37 1 0 0 0 0 0 0 0 0 0 0 34 1 32 1 0 0 34 1 33 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TFHPVPNLR 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 23 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P PORCN
U AVSLGFDLDR 0 0 0 0 0 0 0 0 0 0 49 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 0 0 57 1 56 1 0 0 60 1 49 1 0 0 0 0 0 0 0 0 0 0 0 0
U LAQLLSACLLSK 49 1 0 0 0 0 0 0 65 1 78 1 0 0 49 1 39 1 0 0 0 0 0 0 0 0 64 1 0 0 0 0 0 0 0 0 0 0 57 1 77 1 55 1 83 1 37 1 45 1 52 1 0 0 0 0 0 0 0 0
U LGLPSYLK 0 0 0 0 0 0 20 1 0 0 30 1 0 0 0 0 0 0 0 0 0 0 0 0 25 1 24 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 1 0 0 0 0 29 1 0 0 0 0 0 0 0 0

P SAC1
U ELSAQPEVHR 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 21 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
U SLQAQLQR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 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 0 0 0 0 0 0
U TNVLQSLLAR 0 0 0 0 0 0 40 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36 1 0 0 0 0 0 0 0 0 0 0 37 1 0 0 0 0 0 0 0 0 35 1 0 0 0 0 0 0 0 0 0 0 0 0
U VVTNQEGVFR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 51 1 0 0 0 0 0 0 0 0 0 0 40 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P ABHD-6
U DMWLSVVK 0 0 0 0 0 0 0 0 31 1 0 0 0 0 25 1 0 0 0 0 0 0 0 0 0 0 28 2 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
U ELEESAALQK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 1 0 0 44 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
U KLFLELVNEK 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 43 1 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
U LFLELVNEK 0 0 0 0 0 0 0 0 53 1 0 0 0 0 0 0 0 0 0 0 28 1 0 0 0 0 46 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 0 0 0 0
U LFLELVSEK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 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 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LHQFVECLK 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 34 1 0 0 0 0 0 0 0 0 0 0 29 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LKELEDSAATQK 60 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 1 0 0 0 0 75 2 0 0 0 0 0 0 0 0 0 0 62 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LKELEESAALQK 0 0 0 0 0 0 0 0 65 2 0 0 0 0 66 2 0 0 0 0 0 0 0 0 0 0 75 2 0 0 0 0 0 0 0 0 0 0 66 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LKVPTQLLWGK 0 0 0 0 0 0 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 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 NLHLVCVDMPGHEGTTR 0 0 0 0 0 0 0 0 54 1 0 0 0 0 62 1 0 0 0 0 0 0 0 0 0 0 47 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
U QDQVLDVSGADLLAK 0 0 0 0 0 0 0 0 98 1 0 0 0 0 67 1 0 0 0 0 0 0 0 0 86 1 103 1 0 0 0 0 0 0 0 0 0 0 87 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U QDQVLDVSGADMLAK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 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
U SSLDDLSLVGQVK 0 0 0 0 0 0 0 0 83 1 0 0 0 0 90 1 0 0 0 0 0 0 0 0 91 1 77 1 0 0 0 0 0 0 0 0 0 0 77 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VPQQLLQGLVDVR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 1 0 0 0 0 0 0 0 0 0 0 59 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
U VPTQLLWGK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37 1 0 0 0 0 35 1 50 1 0 0 0 0 55 1 0 0 36 1 45 1 35 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U YSLHENMDK 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 42 2 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
U YSLHQNMDK 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 42 2 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

P ABHD-12
U ETPPDALLLESPFTNLR 0 0 0 0 0 0 0 0 0 0 60 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 42 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U ETPPDALLLESPFTNLREEAK 0 0 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 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 GWGDSVGTPSER 0 0 0 0 0 0 0 0 0 0 37 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 34 1 0 0 0 0 29 1 0 0 0 0 0 0 0 0
U KLYNLAAPSR 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 0 0
U LLFLNFVR 26 1 36 1 0 0 38 1 0 0 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 27 1 0 0 23 1 53 1 48 1 39 1 48 1 0 0 0 0 0 0 0 0
U RTEPVTLEHER 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 0 0
U TEPVTLEHER 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 43 1 0 0 0 0 0 0 0 0 0 0 45 1 0 0 0 0 0 0 0 0
U VLSSLGYHVVTFDYR 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 44 1 37 1 0 0 26 1 0 0 0 0 0 0 0 0
U VPYFLDLK 0 0 23 1 0 0 24 1 33 1 42 1 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 20 1 0 0 0 0 39 1 28 1 0 0 29 1 0 0 0 0 0 0 0 0
U VQFLPFHSDLGYR 0 0 0 0 0 0 0 0 0 0 21 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

P CPT-1
U AGNAVHTLLLYR 63 1 53 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 62 1 0 0 0 0 0 0 0 0 0 0 61 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U ATALANDFLR 0 0 50 1 0 0 0 0 0 0 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 54 1 55 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LFSFQR 23 1 0 0 0 0 26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 32 1 0 0 0 0 0 0 0 0 0 0 29 1 26 1 25 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LPGVEKDHLR 0 0 0 0 0 0 0 0 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 0 0 24 1 34 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LQLYLQLK 29 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 1 0 0 0 0 0 0 0 0 0 0 42 1 0 0 45 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U QPVPSAQETVR 0 0 56 1 0 0 0 0 33 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38 1 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
U TWLALVR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47 1 0 0 0 0 0 0 0 0 0 0 47 1 0 0 41 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VAVDKHQALLK 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 32 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U YLESVRPVLGDDAFDR 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 0 0 0 0 34 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U YNFLSCK 0 0 33 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

P RAP2B
U ALAEEWSCPFMETSAK 0 0 0 0 0 0 0 0 87 1 98 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
U ASVDELFAELVR 72 1 0 0 0 0 0 0 76 1 73 1 0 0 66 1 78 1 0 0 0 0 0 0 0 0 0 0 81 1 0 0 0 0 0 0 78 1 74 1 75 1 70 1 73 1 59 1 83 1 95 1 61 1 68 1 0 0 0 0
U SALTVQFVTGSFLEK 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 0 0
U VDLEGEREVSYGEGK 0 0 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 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
U VPMLLVGNK 0 0 0 0 0 0 0 0 49 1 49 1 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 30 1 37 1 0 0 44 1 0 0 0 0 0 0 0 0
U VVVLGSGGVGK 52 1 0 0 0 0 59 1 71 1 61 1 36 1 52 1 54 1 0 0 0 0 22 1 0 0 0 0 0 0 0 0 36 1 0 0 0 0 67 1 55 1 38 1 51 1 53 1 45 1 41 1 0 0 53 1 30 1 0 0
U YDPTLEDFYR 0 0 0 0 0 0 0 0 44 1 48 1 0 0 47 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 1 43 1 0 0 48 1 0 0 34 1 22 1 0 0 0 0 35 1 0 0

Table S1A, Schwenk et al.



anti-GluA1-a anti-GluA2-a anti-GluA2-b anti-GluA3 anti-GluA4-a IgG
B, APs at CL-47 rb-wt mb-wt mb-Gria1ko rb-wt mb-wt mb-Gria2ko rb-wt mb-wt mb-Gria2ko rb-wt mb-wt rb-wt mb-wt rb-wt mb-wt
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P GluA1 (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 77 4 96 4 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
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 22 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 71 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 11 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 71 1 0 0 71 2 77 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 24 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 71 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 11 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 71 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 77 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 11 117 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 71 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 11 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 71 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 77 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 77 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 11 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 77 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 GluA2 (GRIA2)
U ADLALAPLTLTLVR 107 18 82 9 74 1 77 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



U EGYNVYGLESVK 70 3 55 2 0 0 53 1 43 1 0 0 67 3 58 3 0 0 37 1 41 1 39 1 43 1 0 0 0 0
U EGYNVYGLESVKL 82 11 62 3 0 0 59 3 64 3 0 0 82 15 62 5 0 0 67 4 57 4 52 1 67 1 0 0 0 0
U EYPGAHTATLK 52 5 48 4 0 0 21 1 40 2 0 0 55 4 49 4 0 0 30 2 0 0 0 0 0 0 0 0 0 0
U EYPGAHTATLKYTSALTYDAVQVMTEAFR 0 0 0 0 0 0 0 0 0 0 0 0 73 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U FAYLYDSDR 52 10 44 6 0 0 50 3 45 3 0 0 51 6 52 8 0 0 45 4 49 3 31 1 39 1 0 0 0 0
U FAYLYDSDRGLSTLQAVLDSAAEK 57 1 0 0 0 0 0 0 0 0 0 0 75 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U FSPYEWHTEEFEDGR 54 3 63 2 0 0 0 0 54 2 0 0 73 5 30 2 0 0 61 1 61 1 0 0 0 0 0 0 0 0
U GADQEYSAFR 90 25 84 10 0 0 80 4 74 6 0 0 90 31 72 11 0 0 78 5 80 3 63 2 55 2 0 0 0 0
U GADQEYSAFRVGMVQFSTSEFR 84 1 66 1 0 0 0 0 0 0 0 0 87 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GALLSLLEYYQWDK 104 8 98 3 0 0 102 1 68 1 0 0 104 3 108 2 0 0 86 2 98 2 74 1 116 1 0 0 0 0
U GALLSLLEYYQWDKFAYLYDSDR 74 2 0 0 0 0 0 0 0 0 0 0 69 15 0 0 0 0 55 1 0 0 0 0 0 0 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 GLSTLQAVLDSAAEK 133 15 104 9 79 1 109 4 120 5 0 0 123 15 118 9 0 0 112 5 106 5 111 3 100 2 0 0 0 0
U GLSTLQAVLDSAAEKK 98 6 78 3 0 0 48 1 99 3 0 0 92 7 82 4 0 0 70 2 91 2 24 1 58 1 0 0 0 0
U GNAGDCLANPAVPWGQGVELER 64 6 0 0 0 0 49 1 55 2 0 0 61 5 48 2 0 0 58 1 56 2 64 1 0 0 0 0 0 0
N GSSLGNAVNLAVLK 105 5 89 4 0 0 82 2 79 1 0 0 84 4 86 5 75 1 77 3 78 3 72 1 55 1 0 0 0 0
N GSSLGNAVNLAVLKLNEQGLLDK 23 1 0 0 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
U GVYALFGFYDK 68 8 65 4 0 0 72 3 61 2 0 0 71 10 66 3 0 0 68 5 68 5 63 2 61 3 0 0 0 0
U GVYALFGFYDKK 57 10 56 5 0 0 37 4 54 3 0 0 59 15 51 5 0 0 50 7 54 5 48 3 53 1 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 GYHYLLANLGFTDGDLLK 101 21 66 9 0 0 117 5 52 2 0 0 117 39 47 4 0 0 101 7 98 9 83 3 124 4 0 0 0 0
U HVKGYHYLLANLGFTDGDLLK 30 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 KLGYWSEVDK 60 8 60 5 0 0 34 4 50 2 0 0 55 7 54 6 0 0 38 4 42 1 29 1 35 1 0 0 0 0
U KNHEMLEGNER 24 1 0 0 0 0 0 0 0 0 0 0 32 1 0 0 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
U KWQVTALNVGNLNNDK 95 7 104 4 0 0 94 2 40 1 0 0 107 5 84 4 0 0 83 2 106 2 39 1 46 1 0 0 0 0
U LAVFDKMWTYMR 51 2 0 0 0 0 0 0 0 0 0 0 58 3 44 1 0 0 49 1 0 0 0 0 0 0 0 0 0 0
U LGYWSEVDK 47 4 51 3 0 0 42 1 35 1 0 0 44 4 50 4 0 0 46 2 26 1 37 1 30 1 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 11 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 LQFGGANVSGFQLVDYDDSLVSK 75 1 77 1 0 0 0 0 0 0 0 0 105 3 71 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LTLVGDGK 49 5 43 3 0 0 40 2 48 2 0 0 55 6 53 3 0 0 55 4 38 1 37 1 32 1 0 0 0 0
U LTLVGDGKYGAR 48 1 0 0 0 0 0 0 0 0 0 0 51 1 31 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LTPHLDNLEVANSFAVTNAFCSQFSR 102 47 72 9 0 0 65 3 0 0 0 0 97 74 61 3 0 0 80 19 77 12 57 2 82 2 0 0 0 0
N LWNGMVGELVYGK 98 23 80 9 0 0 64 5 85 4 0 0 105 21 85 11 85 3 98 9 86 8 86 4 91 8 0 0 0 0
U LWNGMVGELVYGKADLALAPLTLTLVR 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 0 0
U MVSPLESAEDLSK 83 10 94 5 0 0 62 5 94 3 0 0 101 10 90 8 0 0 94 3 90 4 78 2 79 2 0 0 0 0
U MVSPLESAEDLSKQTELAYGTLDSGSTK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44 1 0 0 0 0 0 0 0 0 0 0
N MWTYMR 31 6 29 2 0 0 28 2 0 0 0 0 29 7 31 3 0 0 26 2 0 0 24 1 30 2 0 0 0 0
U NAQNLNPSSSQNSQNFATYK 0 0 113 6 0 0 0 0 108 4 0 0 0 0 106 8 0 0 0 0 108 4 0 0 111 2 0 0 0 0
N NAVNLAVLK 59 5 56 4 0 0 39 2 32 1 0 0 81 6 59 4 52 1 64 4 52 2 47 1 60 1 0 0 0 0
N NAVNLAVLKLNEQGLLDK 0 0 0 0 0 0 0 0 0 0 0 0 30 1 33 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NHEMLEGNER 42 4 0 0 0 0 0 0 0 0 0 0 36 6 46 4 0 0 20 1 0 0 0 0 0 0 0 0 0 0
U NHEMLEGNERYEGYCVDLAAELAK 62 5 41 1 0 0 30 1 0 0 0 0 57 9 30 2 0 0 0 0 20 1 0 0 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 NPQNLNPSSSQNSQNFATYK 126 15 0 0 0 0 104 4 0 0 0 0 110 15 0 0 0 0 116 5 0 0 117 2 0 0 0 0 0 0
U QRLELSR 28 2 24 2 0 0 24 1 29 1 0 0 32 3 26 1 0 0 27 2 26 1 0 0 20 1 0 0 0 0
N QTELAYGTLDSGSTK 133 18 116 10 0 0 109 4 121 5 0 0 133 27 114 9 119 5 118 7 119 4 118 4 103 4 0 0 0 0
N QTELAYGTLDSGSTKEFFR 50 1 0 0 0 0 0 0 0 0 0 0 0 0 46 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U QVQVEGLSGNLK 70 13 71 7 0 0 59 2 69 3 0 0 75 19 69 8 0 0 66 4 62 5 57 2 54 2 0 0 0 0
U QVQVEGLSGNLKFDQNGK 82 3 39 1 0 0 0 0 26 1 0 0 74 5 0 0 0 0 43 1 20 1 0 0 0 0 0 0 0 0
U RGNAGDCLANPAVPWGQGVELER 65 7 49 2 0 0 62 3 61 1 0 0 71 5 63 1 0 0 49 4 56 2 62 1 81 1 0 0 0 0
U RVLLDCER 51 6 46 5 0 0 40 3 44 3 0 0 46 4 47 5 0 0 47 2 42 2 41 1 38 1 0 0 0 0
N SAEPSVFVR 71 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 SAEPSVFVRTTAEGVAR 0 0 31 1 0 0 0 0 0 0 0 0 49 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U SKLAVFDK 0 0 0 0 0 0 0 0 0 0 0 0 29 1 21 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U SLFQDLELK 52 2 40 2 0 0 0 0 30 1 0 0 46 1 34 2 0 0 51 1 23 1 0 0 0 0 0 0 0 0
U SLFQDLELKK 52 12 41 9 0 0 52 3 40 5 0 0 48 15 46 8 0 0 36 5 36 6 39 3 43 3 0 0 0 0
U SVNTLTSFCGTLHVSFLTPSFPTDGTHPFVLQMRPDLK 0 0 0 0 0 0 0 0 0 0 0 0 38 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N TTAEGVAR 30 1 46 1 0 0 0 0 0 0 0 0 41 1 42 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TVVVTTLLESPYVMMK 83 19 24 1 0 0 82 5 84 3 0 0 89 15 64 8 0 0 67 4 76 4 94 1 88 2 0 0 0 0
U TVVVTTLLESPYVMMKK 0 0 0 0 0 0 0 0 0 0 0 0 31 2 30 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VAKNAQNLNPSSSQNSQNFATYK 0 0 72 1 0 0 0 0 0 0 0 0 0 0 79 1 0 0 0 0 0 0 0 0 0 0 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 77 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 VGMVQFSTSEFR 75 9 71 4 0 0 65 4 66 2 0 0 74 8 75 6 0 0 92 4 67 4 61 1 66 2 0 0 0 0
U VLLDCER 24 1 21 1 0 0 0 0 0 0 0 0 32 1 0 0 0 0 27 2 20 1 0 0 0 0 0 0 0 0
U VLLDCERDK 33 2 38 1 0 0 0 0 27 1 0 0 34 2 29 1 0 0 28 1 0 0 0 0 0 0 0 0 0 0
U VNDLVDQVLTLGK 124 5 99 5 0 0 86 2 87 1 0 0 111 4 101 3 0 0 86 3 72 1 95 1 99 1 0 0 0 0
U VNDLVDQVLTLGKHVK 29 1 0 0 0 0 0 0 0 0 0 0 21 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U WQVTALNVGNLNNDK 103 5 93 1 0 0 99 1 85 1 0 0 113 6 95 2 0 0 93 1 100 1 0 0 60 1 0 0 0 0
U WQVTALNVGNLNNDKK 80 4 26 1 0 0 0 0 0 0 0 0 75 2 34 1 0 0 68 1 0 0 0 0 23 1 0 0 0 0
U WSTLEEK 33 3 31 1 0 0 31 1 27 1 0 0 35 3 24 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U WSTLEEKEYPGAHTATLK 56 4 51 2 0 0 77 2 62 1 0 0 68 5 53 2 0 0 51 3 53 2 47 1 55 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 77 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
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 YEGYCVDLAAELAK 93 8 80 2 0 0 86 4 78 2 0 0 87 11 93 3 0 0 79 4 76 3 47 1 0 0 0 0 0 0
U YEGYCVDLAAELAKHCGFK 34 2 29 1 0 0 0 0 0 0 0 0 46 1 36 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U YKLTLVGDGK 51 3 39 1 0 0 41 1 38 1 0 0 54 3 40 1 0 0 41 1 45 1 0 0 34 1 0 0 0 0
U YTSALTYDAVQVMTEAFR 114 16 107 6 0 0 128 3 119 6 0 0 130 27 114 11 0 0 128 5 114 5 127 4 107 4 0 0 0 0

P GluA3 (GRIA3)
U ADLAVAPLTLTLVR 85 6 77 3 0 0 80 4 75 3 0 0 104 9 93 5 85 5 99 5 97 4 80 3 75 2 0 0 0 0
U AGYWNEYER 58 3 47 1 0 0 45 1 42 1 0 0 52 7 47 5 52 2 48 1 44 2 44 1 45 1 0 0 0 0
U DLQEFR 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 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
U EGYNVYGTESVK 57 1 54 2 0 0 45 1 36 1 0 0 58 2 75 2 62 1 59 1 70 1 0 0 0 0 0 0 0 0
U EGYNVYGTESVKL 63 5 47 1 0 0 50 3 61 2 0 0 68 10 75 3 27 2 64 5 54 4 26 1 34 1 0 0 0 0
N FAFLLESTMNEYLEQR 95 8 67 1 0 0 89 4 0 0 0 0 105 29 86 3 89 1 95 15 83 4 100 17 103 11 0 0 0 0
U FSPYEWHLEDNNEEPR 25 1 29 1 0 0 0 0 0 0 0 0 68 6 36 2 31 1 54 2 0 0 0 0 0 0 0 0 0 0
U FVYLYDTER 58 3 49 2 0 0 49 2 44 2 0 0 60 7 45 4 50 3 58 4 49 3 30 2 51 1 0 0 0 0
U GALLSLLGYYK 0 0 79 2 0 0 0 0 78 2 0 0 0 0 77 3 85 4 0 0 75 4 0 0 80 2 0 0 0 0
U GALLSLLGYYKWEK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37 2 0 0 0 0 72 2 0 0 24 1 0 0 0 0
U GALLSLLSYYK 86 4 0 0 0 0 71 2 0 0 0 0 87 5 0 0 0 0 92 3 0 0 77 2 0 0 0 0 0 0
U GALLSLLSYYKWEK 73 2 0 0 0 0 23 1 0 0 0 0 70 3 0 0 0 0 62 2 0 0 74 2 0 0 0 0 0 0



U GFSLLQALMEAAVQNNWQVTAR 0 0 69 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 94 4 0 0 87 1 0 0 0 0
U GFSVLQALMEAAVQNNWQVTAR 85 6 0 0 0 0 77 2 0 0 0 0 91 29 0 0 0 0 96 16 0 0 76 2 0 0 0 0 0 0
N GKFAFLLESTMNEYLEQR 0 0 0 0 0 0 0 0 0 0 0 0 52 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GSAGDCLANPAVPWSQGLDLER 73 2 0 0 0 0 64 2 72 1 0 0 93 3 0 0 74 3 64 2 78 2 0 0 0 0 0 0 0 0
U GSALGNAVNLAVLK 88 3 82 2 0 0 64 2 79 1 0 0 76 4 79 2 61 1 58 2 55 2 53 1 68 1 0 0 0 0
U GSALGTPVNLAVLK 44 1 72 2 0 0 41 2 50 1 0 0 78 6 73 5 57 1 45 3 47 3 33 1 35 1 0 0 0 0
N GYGVATPK 29 1 0 0 0 0 33 1 37 1 0 0 24 1 0 0 40 2 0 0 0 0 34 1 35 1 0 0 0 0
U GYHYMLANLGFTDLLLER 101 8 0 0 0 0 59 2 0 0 0 0 111 31 0 0 0 0 101 13 0 0 52 1 0 0 0 0 0 0
U GYHYMLANLGFTDLVLER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 63 6 54 2 0 0 101 5 0 0 45 2 0 0 0 0
U KAGYWNEYER 46 2 39 3 0 0 39 2 0 0 0 0 60 6 51 5 28 2 43 3 34 2 28 1 32 1 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
U LDEREFPEAK 31 2 26 3 0 0 0 0 23 1 0 0 32 5 28 3 22 2 23 2 0 0 0 0 0 0 0 0 0 0
U LLEEMDR 0 0 0 0 0 0 27 1 0 0 0 0 24 1 22 1 43 2 0 0 0 0 0 0 0 0 0 0 0 0
U LLEEMDRR 23 1 24 1 0 0 23 1 20 1 0 0 24 2 24 1 0 0 0 0 21 1 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 11 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 LNTLLEQVVLLGK 113 8 96 4 0 0 84 3 97 3 0 0 107 9 111 5 121 5 119 7 110 7 113 3 94 3 0 0 0 0
U LNTLLEQVVLLGKHSR 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
U LSEQGLLDK 0 0 58 2 0 0 44 1 51 1 0 0 53 6 55 5 53 1 47 3 53 2 43 1 42 1 0 0 0 0
U LSEQGLLDKLK 38 3 41 3 0 0 41 2 58 2 0 0 42 5 60 3 60 3 56 3 45 3 47 2 39 2 0 0 0 0
U LSLVGDGK 50 4 36 2 0 0 0 0 0 0 0 0 48 8 0 0 39 2 40 4 46 2 0 0 40 1 0 0 0 0
U LTKNTQNFKPAPATNTQNYATYR 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
U LWNGMVGELVYGR 88 8 62 3 0 0 62 6 81 3 0 0 88 19 79 9 93 10 84 8 65 8 68 2 65 2 0 0 0 0
U MVQVQGMTGNLQFDTYGR 132 6 62 1 0 0 115 2 107 1 0 0 117 8 55 3 97 2 138 5 113 5 116 1 104 1 0 0 0 0
U MVQVQGMTGNLQFDTYGRR 25 2 0 0 0 0 34 1 30 1 0 0 48 4 46 4 35 2 24 1 0 0 33 1 42 1 0 0 0 0
N MVSPLESAEDLAK 90 12 40 4 0 0 92 3 71 4 0 0 90 10 56 7 90 4 96 4 84 5 84 4 107 4 0 0 0 0
N MVSPLESAEDLAKQTELAYGTLDSGSTK 0 0 0 0 0 0 0 0 0 0 0 0 80 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U MWSYMK 21 1 0 0 0 0 0 0 21 1 0 0 26 2 20 1 24 1 20 1 0 0 0 0 0 0 0 0 0 0
U NAPLKYTSALTHDALLVLAEAFR 0 0 0 0 0 0 0 0 0 0 0 0 59 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N NAVNLAVLK 59 5 56 4 0 0 39 2 32 1 0 0 81 6 59 4 52 1 64 4 52 2 47 1 60 1 0 0 0 0
N NAVNLAVLKLNEQGLLDK 0 0 0 0 0 0 0 0 0 0 0 0 30 1 33 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NHEQLEGNER 30 1 0 0 0 0 0 0 0 0 0 0 27 1 29 1 0 0 28 1 0 0 0 0 0 0 0 0 0 0
U NHEQLEGNERYEGYCVDLAYELAK 66 2 0 0 0 0 23 1 0 0 0 0 62 9 33 2 0 0 56 2 49 2 0 0 30 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 NTQNFKPAPATNTQNYATYR 84 7 66 4 0 0 56 4 59 3 0 0 90 14 68 8 63 6 78 9 66 7 57 1 48 1 0 0 0 0
U NTVQEHSAFR 62 3 53 2 0 0 0 0 0 0 0 0 66 7 68 3 51 3 51 1 48 2 0 0 0 0 0 0 0 0
U QRVDVSR 0 0 0 0 0 0 0 0 0 0 0 0 29 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N QTELAYGTLDSGSTK 133 18 116 10 0 0 109 4 121 5 0 0 133 27 114 9 119 5 118 7 119 4 118 4 103 4 0 0 0 0
N QTELAYGTLDSGSTKEFFR 50 1 0 0 0 0 0 0 0 0 0 0 0 0 46 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U RGSAGDCLANPAVPWSQGLDLER 74 3 55 1 0 0 46 1 64 1 0 0 77 6 69 3 60 3 71 3 55 3 43 1 62 1 0 0 0 0
U RLLEEMDR 37 1 0 0 0 0 27 1 21 1 0 0 46 1 34 1 33 1 0 0 0 0 0 0 0 0 0 0 0 0
U RYLLDCEVER 37 1 56 2 0 0 44 2 0 0 0 0 49 2 49 2 41 2 45 2 33 2 0 0 0 0 0 0 0 0
U SAEPSVFTK 39 2 31 1 0 0 39 1 0 0 0 0 52 2 38 2 44 1 29 2 31 1 0 0 0 0 0 0 0 0
U SVGNLKDLQEFR 0 0 72 2 0 0 0 0 0 0 0 0 0 0 58 3 64 2 0 0 52 2 0 0 36 1 0 0 0 0
U SVGNLKDVQEFR 59 2 0 0 0 0 48 1 0 0 0 0 56 4 0 0 0 0 51 2 0 0 65 2 0 0 0 0 0 0
U TLVVTTLLESPYVMYK 85 5 44 1 0 0 69 3 68 2 0 0 81 8 78 4 89 5 63 7 76 6 52 1 63 1 0 0 0 0
U TLVVTTLLESPYVMYKK 74 2 0 0 0 0 24 1 0 0 0 0 73 4 38 2 25 1 60 2 67 1 0 0 0 0 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 VGGNLDSKGYGVATPK 0 0 0 0 0 0 0 0 0 0 0 0 38 1 42 1 0 0 0 0 0 0 0 0 0 0 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
U WWYDKGECGAK 46 2 35 1 0 0 38 1 0 0 0 0 40 2 40 2 0 0 33 1 35 1 0 0 0 0 0 0 0 0
N WWYDKGECGSGGGDSK 77 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 YEGYCVDLAYELAK 74 4 69 2 0 0 77 2 77 1 0 0 87 7 44 1 91 2 73 4 77 3 0 0 0 0 0 0 0 0
U YEGYCVDLAYELAKHVR 0 0 0 0 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 YKLSLVGDGK 46 1 0 0 0 0 0 0 0 0 0 0 47 1 39 1 30 1 39 1 38 1 0 0 0 0 0 0 21 1
U YLLDCEVER 65 5 57 4 0 0 33 4 40 2 0 0 65 8 54 4 54 4 55 5 51 3 30 1 46 1 0 0 0 0
U YLLDCEVERLNTLLEQVVLLGK 0 0 0 0 0 0 0 0 0 0 0 0 47 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U YTSALTHDALLVLAEAFR 111 5 44 8 0 0 86 3 0 0 0 0 89 19 35 13 41 5 111 4 93 4 29 1 33 1 0 0 0 0

P GluA4 (GRIA4)
U AELALAPLTLTLVR 101 9 81 2 0 0 58 1 41 1 0 0 68 4 87 2 45 1 71 3 52 1 99 5 87 7 0 0 0 0
U AGQNGWHVSALCVENFNDVSYR 66 7 70 1 0 0 0 0 0 0 0 0 66 3 60 2 62 1 0 0 0 0 63 3 79 6 0 0 0 0
U ARLSLTGSVGENGR 58 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
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
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
U EGYNVYGTESLK 37 1 49 1 0 0 0 0 0 0 0 0 43 1 28 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U EGYNVYGTESLKL 35 1 0 0 0 0 0 0 49 1 0 0 59 1 39 1 67 1 0 0 41 1 24 1 52 1 0 0 0 0
U EYPGSETPPK 50 5 27 1 0 0 43 2 31 1 0 0 46 2 38 3 66 2 37 1 25 1 51 3 64 4 0 0 0 0
U EYPGSETPPKYTSALTYDGVLVMAETFR 0 0 0 0 0 0 0 0 0 0 0 0 42 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N FAFLLESTMNEYLEQR 95 8 67 1 0 0 89 4 0 0 0 0 105 29 86 3 89 1 95 15 83 4 100 17 103 11 0 0 0 0
U FSPYEWHTEEPEDGK 49 1 0 0 0 0 0 0 0 0 0 0 50 1 0 0 0 0 0 0 0 0 40 1 45 1 0 0 0 0
U FVLDCELER 55 3 54 2 0 0 0 0 33 1 0 0 54 2 45 2 47 1 42 1 36 1 44 2 49 3 0 0 0 0
N GKFAFLLESTMNEYLEQR 0 0 0 0 0 0 0 0 0 0 0 0 52 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GNAGDCLANPAAPWGQGLDMER 72 2 0 0 0 0 0 0 0 0 0 0 0 0 42 1 0 0 0 0 0 0 72 1 70 1 0 0 0 0
N GSSLGNAVNLAVLK 105 5 89 4 0 0 82 2 79 1 0 0 84 4 86 5 75 1 77 3 78 3 72 1 55 1 0 0 0 0
N GSSLGNAVNLAVLKLNEQGLLDK 23 1 0 0 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
U GVFALFGLYDK 82 2 78 2 0 0 0 0 0 0 0 0 73 2 67 2 67 1 45 1 67 1 65 1 68 2 0 0 0 0
U GVFALFGLYDKR 55 6 51 4 0 0 46 2 41 1 0 0 55 5 51 3 40 2 47 3 46 3 51 6 49 5 0 0 0 0
N GYGVATPK 29 1 0 0 0 0 33 1 37 1 0 0 24 1 0 0 40 2 0 0 0 0 34 1 35 1 0 0 0 0
U GYHYLLANLGFK 60 5 65 5 0 0 30 2 33 2 0 0 62 4 59 4 51 3 31 1 24 1 61 6 56 4 0 0 0 0
U GYHYLLANLGFKDLSLER 60 2 0 0 0 0 0 0 0 0 0 0 59 2 0 0 0 0 0 0 0 0 0 0 37 1 0 0 0 0
U GYSLLQALMEK 89 6 84 4 0 0 64 1 68 2 0 0 84 3 76 3 68 2 56 1 57 1 84 4 83 5 0 0 0 0
U KFVLDCELER 46 4 47 3 0 0 31 1 22 1 0 0 55 3 47 2 34 2 0 0 34 2 40 3 43 3 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
U KVGYWNDMDK 39 3 29 1 0 0 0 0 0 0 0 0 22 1 42 1 24 1 0 0 0 0 32 1 30 1 0 0 0 0
U LALVPDGK 41 3 27 2 0 0 27 1 22 1 0 0 42 3 27 1 43 2 29 1 40 1 33 3 37 3 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
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 11 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 LQGLTGNVQFDHYGR 68 5 44 2 0 0 66 2 29 1 0 0 81 4 52 1 79 2 62 1 0 0 74 1 79 2 0 0 0 0
U LQGLTGNVQFDHYGRR 25 1 26 1 0 0 0 0 0 0 0 0 41 1 24 1 24 1 0 0 0 0 24 1 0 0 0 0 0 0
U LQNLLEQLVSVGK 104 4 91 3 0 0 89 1 89 1 0 0 100 2 93 1 100 2 86 2 81 1 95 2 91 3 0 0 0 0
U LSEAGVLDK 57 3 60 2 0 0 0 0 0 0 0 0 60 1 51 1 59 1 24 1 20 1 23 2 50 2 0 0 0 0
U LSEAGVLDKLK 62 5 59 2 0 0 39 1 0 0 0 0 36 2 57 2 53 2 0 0 0 0 44 2 53 3 0 0 0 0
U LSLTGSVGENGR 89 8 80 7 0 0 37 2 24 2 0 0 80 4 84 2 0 0 25 1 43 1 94 6 87 6 0 0 0 0



U LTFSEALR 52 3 52 1 0 0 0 0 0 0 0 0 54 1 0 0 41 1 42 1 0 0 44 3 57 3 0 0 0 0
N LWNGMVGELVYGK 98 23 80 9 0 0 64 5 85 4 0 0 105 21 85 11 85 3 98 9 86 8 86 4 91 8 0 0 0 0
U MKLTFSEALR 42 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47 1 0 0 0 0 0 0
N MVSPLESAEDLAK 90 12 40 4 0 0 92 3 71 4 0 0 90 10 56 7 90 4 96 4 84 5 84 4 107 4 0 0 0 0
N MVSPLESAEDLAKQTELAYGTLDSGSTK 0 0 0 0 0 0 0 0 0 0 0 0 80 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N MWTYMR 31 6 29 2 0 0 28 2 0 0 0 0 29 7 31 3 0 0 26 2 0 0 24 1 30 2 0 0 0 0
U NHEMFEGNDK 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
U NHEMFEGNDKYEGYCVDLASELAK 55 2 0 0 0 0 0 0 0 0 0 0 69 2 43 1 21 1 28 1 34 1 57 2 66 2 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 NTDQEYTAFR 62 6 60 6 0 0 47 1 58 1 0 0 64 3 45 2 62 2 62 1 56 1 61 3 68 4 0 0 0 0
U QKLDLSR 49 2 41 1 0 0 0 0 21 1 0 0 34 1 0 0 24 1 0 0 0 0 38 1 41 1 0 0 0 0
U QLLEELDR 54 5 42 4 0 0 31 1 37 1 0 0 42 4 42 2 53 1 27 1 33 1 42 3 38 2 0 0 0 0
U QLLEELDRR 23 1 29 2 0 0 0 0 0 0 0 0 23 1 0 0 0 0 0 0 0 0 0 0 21 1 0 0 0 0
U QSSGLAVLASDLP 76 5 71 3 0 0 39 1 0 0 0 0 63 3 78 2 33 1 31 1 0 0 75 3 69 2 0 0 0 0
N QTELAYGTLDSGSTK 133 18 116 10 0 0 109 4 121 5 0 0 133 27 114 9 119 5 118 7 119 4 118 4 103 4 0 0 0 0
N QTELAYGTLDSGSTKEFFR 50 1 0 0 0 0 0 0 0 0 0 0 0 0 46 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U RGNAGDCLANPAAPWGQGLDMER 97 3 0 0 0 0 0 0 0 0 0 0 90 1 0 0 50 1 0 0 0 0 67 2 60 2 0 0 0 0
U SAEPSVFTR 81 4 47 1 0 0 27 1 26 1 0 0 32 2 25 1 0 0 21 1 0 0 57 1 46 2 0 0 0 0
U TPVNLAVLK 55 5 70 3 0 0 62 2 57 1 0 0 75 7 68 3 62 1 68 3 50 1 62 2 57 2 0 0 0 0
N TTAEGVAR 30 1 46 1 0 0 0 0 0 0 0 0 41 1 42 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TVVVTTLMESPYVMYK 73 5 55 2 0 0 30 1 58 1 0 0 75 3 0 0 47 1 39 1 63 1 75 4 93 4 0 0 0 0
U TVVVTTLMESPYVMYKK 32 1 0 0 0 0 0 0 0 0 0 0 26 1 28 1 22 1 0 0 0 0 59 1 80 1 0 0 0 0
U TVVVTTLMPLMK 0 0 0 0 0 0 47 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 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 VGGNLDSKGYGVATPK 0 0 0 0 0 0 0 0 0 0 0 0 38 1 42 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VGYWNDMDK 29 1 28 1 0 0 0 0 0 0 0 0 0 0 25 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VLTPDCPK 33 1 22 1 0 0 22 1 0 0 0 0 20 1 25 1 0 0 24 1 21 1 23 1 23 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
U WWYDKGECGPK 38 1 33 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41 1 21 1 0 0 0 0
N WWYDKGECGSGGGDSK 77 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 YEGYCVDLASELAK 68 1 83 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 YTSALTYDGVLVMAETFR 128 10 50 2 0 0 91 2 65 1 0 0 115 5 0 0 97 1 115 1 110 1 121 10 107 7 0 0 0 0

P TARP γ-2 (CCG2)
U AATTPTATYNSDR 67 6 62 6 0 0 44 1 44 1 0 0 86 6 66 5 46 1 79 2 76 1 70 1 66 1 0 0 0 0
U AATTPTATYNSDRDNSFLQVHNCLQK 78 4 0 0 0 0 48 1 0 0 0 0 76 4 52 1 0 0 88 2 85 1 70 1 87 1 0 0 0 0
U ATDYLQASALTR 93 8 83 5 0 0 79 4 75 1 0 0 96 8 86 7 75 3 83 5 87 2 75 3 102 3 0 0 0 0
U ATDYLQASALTRLPSYR 47 1 59 1 0 0 0 0 0 0 0 0 46 1 64 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N DASPVGLK 42 7 28 2 0 0 0 0 0 0 0 0 31 10 31 2 0 0 0 0 0 0 22 1 0 0 0 0 0 0
U DNSFLQVHNCLQK 48 2 46 3 0 0 42 1 0 0 0 0 50 2 64 4 0 0 62 1 52 1 0 0 0 0 0 0 0 0
U DSLHANTANRR 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 0 0
U GFNTLPSTELSMYTLSR 91 15 76 5 0 0 66 4 56 2 0 0 96 12 84 6 42 1 88 6 94 4 72 4 82 4 0 0 0 0
N KNEEVMTHSGLWR 75 12 78 6 0 0 49 7 25 2 0 0 79 14 73 12 0 0 80 7 74 3 80 3 76 2 0 0 0 0
N NEEVMTHSGLWR 56 8 68 3 0 0 74 1 0 0 0 0 70 4 70 5 0 0 64 2 66 2 40 2 50 1 0 0 0 0
U QLDHFPEDADYEADTAEYFLR 89 10 58 4 0 0 56 3 59 3 0 0 96 7 70 2 79 4 81 6 71 4 82 5 86 5 0 0 0 0
U STEPSHSRDASPVGVK 22 1 0 0 0 0 0 0 0 0 0 0 21 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TCCLEGNFK 42 9 47 5 0 0 35 1 44 1 0 0 44 7 45 4 37 1 49 2 30 1 31 1 32 1 0 0 0 0
U TCCLEGNFKGLCK 0 0 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

P TARP γ-3 (CCG3)
U DHAFLQFHNSTPK 79 3 72 2 0 0 0 0 0 0 0 0 57 3 73 5 0 0 39 2 27 1 0 0 0 0 0 0 0 0
U DLSPLSK 35 2 33 1 0 0 21 1 0 0 0 0 28 4 32 3 0 0 29 4 23 1 0 0 0 0 0 0 0 0
U DPSKLTMGTLLNSDR 0 0 0 0 0 0 0 0 0 0 0 0 37 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U EFKESLHNNPANR 69 2 62 1 0 0 29 1 0 0 0 0 43 2 64 1 0 0 61 1 64 1 0 0 0 0 0 0 0 0
U ESLHNNPANR 0 0 22 1 0 0 0 0 0 0 0 0 35 2 24 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GFHTLPSTDLSMFTLSR 67 15 48 4 0 0 45 5 27 2 0 0 90 13 49 4 34 2 65 8 51 6 36 2 41 2 0 0 0 0
U GFHTLPSTDLSMFTLSRDPSK 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
U KLDHFPEDADYEQDTAEYLLR 92 10 90 4 0 0 80 5 79 5 0 0 94 9 77 4 58 4 83 8 91 6 72 2 60 2 0 0 0 0
N KNEEVMTHSGLWR 75 12 78 6 0 0 49 7 25 2 0 0 79 14 73 12 0 0 80 7 74 3 80 3 76 2 0 0 0 0
U LDHFPEDADYEQDTAEYLLR 97 7 58 3 0 0 60 3 37 1 0 0 97 8 60 2 39 1 56 4 55 3 0 0 38 1 0 0 0 0
U LTMGTLLNSDR 96 2 86 2 0 0 77 1 0 0 0 0 87 2 91 3 0 0 0 0 77 1 0 0 0 0 0 0 0 0
U LTMGTLLNSDRDHAFLQFHNSTPK 61 4 24 1 0 0 0 0 0 0 0 0 57 8 29 4 0 0 53 3 46 2 0 0 0 0 0 0 0 0
N NEEVMTHSGLWR 56 8 68 3 0 0 74 1 0 0 0 0 70 4 70 5 0 0 64 2 66 2 40 2 50 1 0 0 0 0
U SRDLSPLSK 42 2 0 0 0 0 33 1 0 0 0 0 31 2 28 1 0 0 33 2 0 0 0 0 22 1 0 0 0 0
U TCCLEGAFR 52 6 46 3 0 0 38 2 48 1 0 0 51 7 48 4 36 2 59 4 48 3 40 1 43 1 0 0 0 0

P TARP γ-4 (CCG4)
U ARGDLTHSGLWR 39 2 0 0 0 0 0 0 0 0 0 0 27 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N DASPVGLK 42 7 28 2 0 0 0 0 0 0 0 0 31 10 31 2 0 0 0 0 0 0 22 1 0 0 0 0 0 0
U EGFHVSMLNR 43 1 0 0 0 0 0 0 0 0 0 0 0 0 37 2 0 0 34 1 0 0 0 0 0 0 0 0 0 0
U GDLTHSGLWR 45 5 40 4 0 0 40 2 31 1 0 0 43 3 41 3 37 1 36 2 44 2 41 1 42 1 0 0 0 0
U LNHFPEDNDYDHDSSEYLLR 44 8 20 1 0 0 0 0 0 0 0 0 35 6 34 1 0 0 31 2 37 1 38 3 38 1 0 0 0 0
U LTGALPMGELSMYTLSR 107 7 0 0 0 0 58 2 0 0 0 0 95 6 83 1 28 1 71 2 56 1 80 1 77 1 0 0 0 0
U STEASPSRDASPVGLK 33 1 0 0 0 0 0 0 0 0 0 0 36 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VCCLEGLYK 50 3 0 0 0 0 26 1 0 0 0 0 51 3 0 0 0 0 32 1 0 0 28 1 0 0 0 0 0 0
U VCCLEGLYR 0 0 45 2 0 0 0 0 23 1 0 0 0 0 54 2 54 1 0 0 47 1 0 0 62 1 0 0 0 0
U VTTAASYSPDQDAGFLQMHDFFQQDLK 34 3 29 1 0 0 0 0 0 0 0 0 40 2 27 1 0 0 41 1 32 1 38 1 44 1 0 0 0 0

P TARP γ-7 (CCG7)
U CVASEYFLEPELNLVTENTENLLK 0 0 33 1 0 0 0 0 0 0 0 0 56 1 0 0 0 0 57 1 69 1 72 3 66 1 0 0 0 0
U EGAGVMSVYLFTK 70 3 67 4 0 0 84 1 0 0 0 0 93 2 86 2 0 0 60 1 54 1 76 1 86 2 0 0 0 0
U EGAGVMSVYLFTKR 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
U GRSPSDLSSDVSLQMTQNYPPALK 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
U LSDCSDYSGQFLQPEAWR 105 6 0 0 0 0 60 1 0 0 0 0 75 4 46 1 0 0 87 1 84 1 98 2 81 2 0 0 0 0
U MALHAGLWR 39 1 31 2 0 0 0 0 0 0 0 0 38 2 29 2 0 0 36 1 31 1 36 2 37 2 0 0 0 0
U SPSDLSSDVSLQMTQNYPPALK 83 2 54 1 0 0 0 0 0 0 0 0 0 0 47 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VCFFAGR 39 2 40 2 0 0 0 0 0 0 0 0 33 2 29 1 0 0 25 1 37 1 28 3 28 1 0 0 0 0
U YPDHLHLSTSPC 47 5 57 3 0 0 0 0 0 0 0 0 54 4 47 2 0 0 43 2 50 1 52 2 44 2 0 0 0 0

P TARP γ-8 (CCG8)
U AGGGAGGSGGSGPSALLR 70 6 80 6 43 1 81 3 78 2 0 0 73 5 75 5 71 2 74 4 62 3 48 2 58 1 0 0 0 0
U DASPGGPGGPGFASTDLSMYTLSR 108 10 48 1 0 0 94 2 0 0 0 0 102 6 45 1 77 1 93 1 85 1 0 0 98 1 0 0 0 0
U DASPGGPGGPGFASTDLSMYTLSRDPSK 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
U DPGGLTHSGLWR 39 3 39 4 0 0 25 1 33 1 0 0 34 2 28 2 33 2 27 2 29 1 0 0 0 0 0 0 0 0
U DPSKGSVAAGLASAGGGGGGAGVGAYGGAAGAAGGGGTGSER 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
U DRGSSAGFLTLHNAFPK 60 9 42 5 0 0 39 1 31 1 0 0 54 6 60 4 33 1 56 2 48 1 42 1 0 0 0 0 0 0
U EAAASNTNTLNR 77 14 65 6 0 0 29 1 0 0 0 0 75 11 53 4 0 0 60 3 0 0 0 0 0 0 0 0 0 0
U EAAASNTNTLNRK 55 3 63 2 0 0 0 0 0 0 0 0 52 2 43 2 0 0 26 1 34 1 0 0 0 0 0 0 0 0



U EAASGVTVTVTGPPAAPAPAPAPPAPAAPAPGTLSK 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
U EAASGVTVTVTGPPAAPAPAPPAPAAPAPGTLSK 84 1 0 0 0 0 0 0 0 0 0 0 76 2 0 0 0 0 48 1 0 0 0 0 0 0 0 0 0 0
U EAHCQSR 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
U GLWCEK 28 1 0 0 0 0 0 0 0 0 0 0 25 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GSSAGFLTLHNAFPK 82 10 80 6 0 0 67 2 75 2 0 0 90 9 70 4 68 2 46 1 73 1 46 2 54 1 0 0 0 0
U GSVAAGLASAGGGGGGAGVGAYGGAAGAAGGGGTGSER 110 3 0 0 0 0 0 0 0 0 0 0 124 1 0 0 0 0 111 1 0 0 0 0 0 0 0 0 0 0
U GSVAAGLASAGGGGGGAGVGAYGGAAGAAGGGGTGSERDR 155 3 0 0 0 0 0 0 0 0 0 0 201 2 0 0 0 0 214 1 0 0 0 0 0 0 0 0 0 0
U GSVAAGLASAGGGGSGAGVGAYGGAAGAAGGGGAGSER 0 0 131 1 0 0 0 0 0 0 0 0 0 0 130 2 0 0 0 0 114 1 0 0 0 0 0 0 0 0
U GSVAAGLASAGGGGSGAGVGAYGGAAGAAGGGGAGSERDR 0 0 60 1 0 0 0 0 189 1 0 0 0 0 0 0 0 0 0 0 186 1 0 0 0 0 0 0 0 0
U KDPGGLTHSGLWR 74 6 72 3 0 0 74 2 22 1 0 0 65 5 58 3 38 1 60 3 62 1 27 1 25 1 0 0 0 0
U LCCLEGLK 33 3 30 3 0 0 0 0 0 0 0 0 28 2 27 2 0 0 27 1 0 0 0 0 0 0 0 0 0 0
U LCCLEGLKR 56 6 54 4 0 0 29 2 31 1 0 0 46 5 52 3 24 1 55 3 43 2 40 2 30 1 0 0 0 0
U LNHFPEDTDYDHDSAEYLLR 62 15 42 5 0 0 35 3 37 2 0 0 53 10 47 4 37 2 53 6 41 5 34 1 38 1 0 0 0 0

P CNIH-2
U LCCLLR 34 4 32 3 0 0 0 0 0 0 0 0 34 3 34 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LCCLLRK 28 1 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
U NPLDQGNPAR 87 12 70 9 22 1 66 5 71 2 0 0 67 9 72 6 66 2 71 3 74 4 64 2 69 2 0 0 0 0
U TDFKNPLDQGNPAR 62 7 54 4 0 0 45 3 36 2 0 0 50 4 52 3 36 1 52 3 44 3 26 1 30 2 0 0 0 0
U YFHRPADGSEVMYDAVSLMNADLLNYCQK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 61 1 0 0 0 0 0 0 0 0

P CNIH-3
U LCFLLR 32 4 37 4 0 0 30 1 29 1 0 0 37 4 44 2 31 1 0 0 24 1 32 1 33 1 0 0 0 0
U LCFLLRK 34 1 0 0 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
U SPLDQCNPVHAR 71 3 71 5 0 0 52 1 0 0 0 0 71 4 70 4 31 1 71 2 60 3 23 1 27 1 0 0 0 0
U YFHCPADSSELAYDPPVVMNADTLSYCQK 79 1 0 0 0 0 0 0 0 0 0 0 66 1 0 0 0 0 80 1 93 1 0 0 0 0 0 0 0 0

P CKAMP52 (SHSA6)
U ALADLLR 47 2 55 1 0 0 20 1 0 0 0 0 51 2 47 1 0 0 38 1 0 0 0 0 0 0 0 0 0 0
U ETLSALDTSPK 0 0 29 1 0 0 0 0 0 0 0 0 42 1 38 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U ETLSALDTSPKENTPVR 0 0 0 0 0 0 0 0 0 0 0 0 36 1 23 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GLPDEFGMPYDR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GTLPLNVLQMSQQKPLPR 0 0 0 0 0 0 0 0 0 0 0 0 26 1 27 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U HNTVEQLHYLPGHHTCYTASK 21 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
U LHSQDPLLSPER 0 0 29 1 0 0 0 0 0 0 0 0 48 2 33 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LLSDEQLLSTER 43 1 54 1 0 0 0 0 0 0 0 0 57 1 0 0 0 0 0 0 44 1 63 1 52 1 0 0 0 0
U LTDKEADEYYMR 37 1 0 0 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
U MHSHPSASNNSYATLGQSQTAAK 25 1 0 0 0 0 0 0 0 0 0 0 58 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U MNNLLTSATEPYDLSFSR 0 0 0 0 0 0 0 0 0 0 0 0 139 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U QQGPLPLAHCER 48 2 52 2 0 0 0 0 0 0 0 0 50 2 60 1 0 0 22 1 0 0 0 0 0 0 0 0 0 0
U QYNHPLLSSATQTPTHEKPR 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
U RGLPDEFGMPYDR 25 1 0 0 0 0 0 0 0 0 0 0 31 1 28 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U SGGPDLHNFLSSGFVTLGR 0 0 0 0 0 0 0 0 0 0 0 0 38 2 0 0 0 0 36 1 0 0 0 0 0 0 0 0 0 0
U SYQNLAHLPPSYESAVK 0 0 0 0 0 0 0 0 0 0 0 0 43 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TAFPEQSLSR 27 1 29 1 0 0 0 0 0 0 0 0 32 1 30 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P CKAMP44 (SHSA9)
U ADKVNDDFYAK 0 0 40 2 0 0 0 0 24 1 0 0 0 0 46 3 33 1 0 0 0 0 0 0 0 0 0 0 0 0
U ADKVNDDFYTK 52 8 0 0 0 0 0 0 0 0 0 0 59 7 0 0 0 0 38 1 0 0 0 0 0 0 0 0 0 0
U AFSPEHGPAQQNGQK 64 12 52 7 0 0 0 0 0 0 0 0 58 11 49 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U ALADVMRPQGHCNTDHMER 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
U AVGNSDGDWAVATLK 0 0 0 0 0 0 0 0 86 1 0 0 0 0 0 0 0 0 0 0 93 1 0 0 0 0 0 0 0 0
U DDPLHDPTK 35 3 32 2 0 0 0 0 0 0 0 0 30 1 34 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U DDPLHDPTKDK 30 1 27 1 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
U DLNLVVHVQHYENMDSR 0 0 39 2 0 0 0 0 0 0 0 0 0 0 45 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U DLNLVVHVQHYENMDTR 29 4 0 0 0 0 0 0 0 0 0 0 33 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U FCCTFK 22 1 0 0 0 0 0 0 0 0 0 0 0 0 20 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GNLPLHPVR 44 2 36 1 0 0 0 0 0 0 0 0 25 2 25 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GNLPLHPVRVEDEPR 34 2 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 HLAELAAK 40 1 0 0 0 0 0 0 0 0 0 0 41 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U HLAELAVK 0 0 43 3 0 0 0 0 38 1 0 0 0 0 39 1 41 1 0 0 38 1 0 0 0 0 0 0 0 0
U LGLAESGSCDPLGTR 82 2 0 0 0 0 78 1 0 0 0 0 101 1 42 1 79 1 101 1 85 1 82 1 87 1 0 0 0 0
U LNQSTCTNYDTPLWLNTGKPPAR 64 2 0 0 0 0 0 0 0 0 0 0 62 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U MPPHPLAYNSTANFK 33 2 24 1 0 0 0 0 0 0 0 0 49 3 40 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U RLNQSTCTNYDTPLWLNTGKPPAR 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
U TQHFPPTQPYFLTNSK 42 4 25 2 0 0 0 0 0 0 0 0 31 2 23 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TWDPSDQSLR 26 1 0 0 0 0 0 0 0 0 0 0 0 0 25 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TWDPSDQSLRR 25 1 0 0 0 0 0 0 0 0 0 0 23 1 20 1 0 0 21 1 23 1 0 0 0 0 0 0 0 0
U VNDDFYAK 0 0 42 1 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
U VNDDFYTK 55 1 0 0 0 0 0 0 0 0 0 0 41 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VNDDFYTKR 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

P MAGUKp55-2
U ALQELLR 0 0 34 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 DLAELAEQSSTAAELAR 96 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 DNNLELVQELLR 0 0 87 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 EGQGYSFVSR 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
U EVNGQPVGSDPR 37 3 54 3 0 0 0 0 0 0 0 0 41 1 0 0 0 0 34 1 0 0 36 1 0 0 0 0 0 0
U EVNGQPVGSDPRALQELLR 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
U GLMESPLVR 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
U GYGHYFDLSLVNSNLER 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
U LLHGGMVAQQGLLHVGDLLK 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
U LLLWDPDRYGTTVPYTSR 29 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 NAEFDRHELLLYEEVAR 39 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
U TAEFVPYVVFLEAPDFETLR 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
U TAGEHLGVTFR 34 1 29 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 TLVLLGAQGVGR 70 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 VCVLDVNPQAVK 0 0 53 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 VEGGELVLAR 0 0 60 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 29 1 0 0 0 0 0 0 0 0
U YLEHGEYEGNLYGTR 35 1 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

P DLG1
N ALFDYDK 0 0 21 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 ALFDYDKTK 42 1 36 1 0 0 0 0 0 0 0 0 34 1 0 0 0 0 24 1 21 1 0 0 0 0 0 0 0 0
U ALHLLEEYR 31 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 AVLGDDELTR 56 1 43 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
U DSGLPSQGLNFK 33 1 0 0 0 0 0 0 0 0 0 0 47 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U DSGLPSQGLNFR 0 0 40 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 DYHFVTSR 28 1 0 0 0 0 0 0 0 0 0 0 25 1 22 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U FGDLLHVLNASDDEWWQAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47 1 36 1 0 0 0 0
U FLEAGQYNNHLYGTSVQSVR 32 1 51 1 0 0 0 0 0 0 0 0 53 1 45 1 0 0 0 0 39 1 0 0 36 1 0 0 0 0
N GKHCLLDVSGNALK 0 0 34 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 GLGFSLAGGVGNQHLPGDNSLYVTK 43 1 0 0 0 0 0 0 0 0 0 0 58 1 0 0 0 0 48 1 24 1 0 0 0 0 0 0 0 0
U GNSGLGFSLAGGTDNPHLGDDSSLFLTK 61 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
N HCLLDVSGNALK 43 1 57 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 1 0 0 0 0 0 0 0 0 0 0
U HVTSNASDSESSYHEYGCSK 0 0 42 1 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
U LLAVNSVCLEEVTHEEAVTALK 76 1 0 0 0 0 0 0 0 0 0 0 38 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LLSVNSVDLR 73 1 54 1 0 0 0 0 0 0 0 0 62 1 0 0 0 0 57 1 34 1 46 1 53 1 0 0 0 0
U LLTGGAAAQDGR 65 2 84 1 0 0 0 0 0 0 0 0 84 2 53 1 0 0 84 1 66 1 83 1 58 1 36 1 61 1
U LQLAQLYPLSLFLKPK 35 1 35 1 0 0 0 0 0 0 0 0 41 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NAGQAVTLVAQYRPEEYSR 69 1 39 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38 1 32 1 0 0 0 0 0 0 0 0
U NTSDFVYLK 40 1 43 1 0 0 0 0 0 0 0 0 39 1 0 0 0 0 26 1 35 1 0 0 0 0 0 0 0 0
U QLLEEQSGPYLWVPAK 80 1 0 0 0 0 0 0 0 0 0 0 72 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U QVTPDGESDEVGVLPSK 51 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 QVTPDGESDEVGVLPSKR 70 2 33 1 0 0 0 0 0 0 0 0 87 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VNDCLLR 35 1 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
U VNDDLLSEFPDK 0 0 68 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 YQDEEVLPSER 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

P DLG3
U AGQSVTLVAQYRPEEYSR 0 0 52 1 0 0 0 0 0 0 0 0 0 0 57 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N GKHCLLDVSGNALK 0 0 34 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 HCLLDVSGNALK 43 1 57 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 1 0 0 0 0 0 0 0 0 0 0
U LGVNDCVLR 60 1 62 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 1 0 0 0 0
U LGVNDCVLRVNEVDVSEVVHSR 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
U LLAVNNTNLQDVR 82 1 65 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 LLSVNGVNLR 26 1 66 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 1 0 0 0 0
U LQQAQLYPLALFLKPK 54 1 49 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 LVTPHGESEQLGVLPSK 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 RDNEVDGQDYHFVVSR 0 0 65 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 1 0 0 0 0
U VNDDLLSEFPHK 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
U VNEVDVSEVVHSR 0 0 38 1 0 0 0 0 0 0 0 0 0 0 27 1 0 0 0 0 22 1 0 0 0 0 0 0 0 0
U YEELVLER 47 1 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

P DLG4
N ALFDYDK 0 0 21 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 ALFDYDKTK 42 1 36 1 0 0 0 0 0 0 0 0 34 1 0 0 0 0 24 1 21 1 0 0 0 0 0 0 0 0
U ANDDLLSEFPDK 71 1 47 1 0 0 0 0 0 0 0 0 59 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U DCGFLSQALSFR 96 1 0 0 0 0 0 0 0 0 0 0 95 1 0 0 0 0 82 1 0 0 78 1 0 0 0 0 0 0
U DLLGEEDLPR 53 1 43 1 0 0 0 0 0 0 0 0 0 0 47 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U DLLGEEDLPREPR 35 2 31 2 0 0 0 0 0 0 0 0 24 2 0 0 0 0 27 1 0 0 0 0 0 0 0 0 0 0
U EQLMNSSLGSGTASLR 103 1 0 0 0 0 0 0 0 0 0 0 134 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U EVTHSAAVEALK 73 1 52 3 0 0 0 0 0 0 0 0 52 1 47 1 0 0 51 1 43 1 47 1 0 0 0 0 0 0
U FGDVLHVLDAGDEEWWQAR 53 1 0 0 0 0 0 0 0 0 0 0 36 1 0 0 0 0 40 1 0 0 41 1 0 0 0 0 0 0
U FLEAGQYNSHLYGTSVQSVR 37 1 47 1 0 0 0 0 0 0 0 0 69 1 66 1 0 0 50 1 49 1 0 0 46 1 0 0 0 0
N GLGFSLAGGVGNQHLPGDNSLYVTK 43 1 0 0 0 0 0 0 0 0 0 0 58 1 0 0 0 0 48 1 24 1 0 0 0 0 0 0 0 0
U GNSGLGFSLAGGTDNPHLGDDPSLFLTK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 60 1 66 1 0 0 0 0 0 0 0 0
U HCLLDVSANAVR 60 2 58 2 0 0 0 0 0 0 0 0 61 2 29 1 0 0 46 2 31 1 27 1 21 1 0 0 0 0
U KGDQLLSVNGVDLR 84 3 35 3 0 0 0 0 0 0 0 0 43 2 46 2 0 0 38 1 36 1 0 0 0 0 0 0 0 0
U LHDLREQLMNSSLGSGTASLR 0 0 0 0 0 0 0 0 0 0 0 0 20 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LLAVNSVGLEDVMHEDAVAALK 33 1 0 0 0 0 0 0 0 0 0 0 34 2 0 0 0 0 21 1 0 0 31 1 47 1 0 0 0 0
U LLPGGAAAQDGR 49 3 30 1 0 0 0 0 21 1 0 0 50 2 38 1 0 0 26 1 0 0 31 1 27 1 0 0 20 1
U NAGQTVTLLAQYKPEEYSR 0 0 0 0 0 0 0 0 0 0 0 0 55 1 61 1 0 0 56 1 38 1 0 0 0 0 0 0 0 0
U NASHEQAALALK 62 2 39 2 0 0 0 0 0 0 0 0 55 2 42 2 0 0 48 2 27 1 0 0 28 1 0 0 0 0
U NTYDVVYLK 27 1 0 0 0 0 0 0 0 0 0 0 55 1 27 1 0 0 42 1 26 1 0 0 0 0 0 0 0 0
U SLENVLELNK 51 1 49 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 SLENVLELNKR 38 2 33 2 0 0 0 0 0 0 0 0 39 2 38 2 0 0 61 1 42 1 30 1 23 1 0 0 0 0
U VHSDSETDDLGFLPSK 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
U VHSDSETDDLGFLPSKR 41 1 44 1 0 0 0 0 0 0 0 0 32 1 0 0 0 0 30 1 0 0 0 0 0 0 0 0 0 0
U VLEDLSGPYLWVPAR 67 2 0 0 0 0 0 0 0 0 0 0 61 1 0 0 0 0 58 1 54 1 49 1 24 1 0 0 0 0
U VNDSLLFVNEVDVR 84 1 0 0 0 0 0 0 0 0 0 0 85 1 0 0 0 0 38 1 40 1 0 0 0 0 0 0 0 0

P PRRT1
U GDLVSAELASR 87 4 76 3 0 0 87 1 0 0 0 0 91 2 70 2 0 0 74 1 69 1 0 0 62 1 0 0 0 0
U LGAGGLASAAAGAQR 96 7 0 0 0 0 80 1 0 0 0 0 90 3 0 0 0 0 75 1 0 0 71 1 0 0 0 0 0 0
U LGAGGLASAAASAQR 0 0 91 5 0 0 0 0 110 1 0 0 0 0 105 3 89 1 0 0 91 1 0 0 96 1 0 0 0 0
U MPPDPYLQETR 63 7 47 4 0 0 0 0 0 0 0 0 45 2 37 3 0 0 23 1 0 0 0 0 0 0 0 0 0 0

P PRRT2
U EACQEPASRPEVNR 37 1 0 0 0 0 0 0 0 0 0 0 48 1 0 0 0 0 0 0 0 0 21 1 0 0 0 0 0 0
U HPSSQLAGPGVEGGEGTQKPR 0 0 63 2 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 LVEEDRLGR 43 1 39 2 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 NSLQQGDVDGAQR 83 2 86 3 0 0 0 0 0 0 0 0 82 2 75 2 0 0 80 1 0 0 89 1 0 0 0 0 0 0
U QEPASKPDVNR 0 0 28 1 0 0 0 0 0 0 0 0 0 0 31 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P Noelin1
U CLCTVVAPQQTMCSR 79 2 0 0 0 0 0 0 0 0 0 0 94 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U DLQYVEK 21 1 22 2 0 0 0 0 0 0 0 0 24 1 25 1 0 0 0 0 0 0 0 0 24 1 0 0 0 0
U FGSWMTDPLAPEGDNR 71 1 0 0 0 0 0 0 0 0 0 0 53 1 0 0 0 0 0 0 0 0 44 1 0 0 0 0 0 0
U FGSWMTDPLAPEGDNRVWYMDGYHNNR 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
U FQSHLLLR 44 1 32 1 0 0 0 0 0 0 0 0 0 0 30 1 0 0 0 0 0 0 32 1 25 1 0 0 0 0
U LDPVSLQLLQTWNTSYPK 0 0 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
U LSAASGGTLDR 73 2 64 2 0 0 0 0 0 0 0 0 69 1 64 2 0 0 0 0 0 0 61 2 63 2 0 0 0 0
U LTGLSDPVTVK 61 2 50 1 0 0 60 1 0 0 0 0 59 2 59 1 45 1 36 1 47 1 51 1 72 1 0 0 0 0
U LVLQFK 34 1 34 1 0 0 0 0 0 0 0 0 43 1 38 1 0 0 0 0 0 0 35 1 34 1 0 0 0 0
U MDELRPLLPVLEEYK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33 1 0 0 0 0 0 0 35 1 24 1 0 0 0 0
U MDELRPLLPVLEEYKADAK 40 2 0 0 0 0 0 0 0 0 0 0 38 2 31 2 0 0 21 1 21 1 25 1 41 3 0 0 0 0
U VWYMDGYHNNR 26 1 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
U YSHLSMLDYNPK 63 2 0 0 0 0 0 0 0 0 0 0 72 1 24 2 0 0 22 1 0 0 56 1 41 1 0 0 0 0

P Noelin2
U CVCTAVLPAQSTCAR 0 0 46 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 DLQYVR 21 1 0 0 0 0 0 0 0 0 0 0 29 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U FGSWMTDTMAPSADSR 84 1 0 0 0 0 0 0 0 0 0 0 77 1 68 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LDPHTLEVVR 38 2 32 2 0 0 0 0 0 0 0 0 37 2 31 1 0 0 0 0 27 1 0 0 0 0 0 0 0 0
U LTGVSNPLTLR 54 1 53 1 0 0 0 0 0 0 0 0 55 1 51 1 0 0 46 1 41 1 0 0 54 1 0 0 0 0



U LTLFQSPEEGWQLYTSAQAPDGK 0 0 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 MTELLPLSSVLEQYK 97 2 0 0 0 0 0 0 0 0 0 0 80 1 0 0 0 0 72 1 79 1 0 0 74 1 0 0 0 0
U QLMEKVQNVSQSMEVLELR 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
U RVLEFR 29 1 29 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 SAGEAFMLCGVLYVTNSHLAGAK 24 1 0 0 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
U SMETLMR 0 0 0 0 0 0 0 0 0 0 0 0 24 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U SWDTGYPK 23 1 26 1 0 0 0 0 0 0 0 0 20 1 29 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VMALEAR 31 1 0 0 0 0 30 1 0 0 0 0 32 1 38 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VWYMDGYYK 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

P Noelin3
U CLCTVVAPEQNLCSR 72 1 0 0 0 0 0 0 0 0 0 0 61 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U DFQYVLK 28 1 28 1 0 0 0 0 0 0 0 0 0 0 22 1 0 0 0 0 0 0 36 1 34 1 0 0 0 0
U EGWQVYSSAQDPDGR 49 1 59 1 0 0 0 0 0 0 0 0 60 1 53 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U EKMDELLPLLPVLEQYK 0 0 0 0 0 0 0 0 0 0 0 0 32 1 37 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U FGAWMTDPLASEK 94 1 0 0 0 0 0 0 0 0 0 0 78 1 0 0 0 0 87 1 54 1 64 1 76 1 0 0 0 0
U LLTQFKEELR 38 2 0 0 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 LSTPDTLTQLSPK 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
U LTGPLTVK 0 0 0 0 0 0 0 0 0 0 0 0 25 1 26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U MDELLPLLPVLEQYK 44 2 0 0 0 0 0 0 0 0 0 0 45 2 0 0 0 0 0 0 0 0 47 1 49 1 0 0 0 0
U SAGESFMLCGTLYVTNSHLTGAK 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 0 0
U SLADFVSGAESR 81 1 78 1 0 0 0 0 0 0 0 0 88 1 76 1 0 0 81 1 74 1 74 1 78 1 0 0 0 0
U TYNLPFK 36 1 35 1 0 0 0 0 0 0 0 0 28 1 32 1 0 0 24 1 0 0 34 1 0 0 0 0 0 0
U VLSLETR 22 1 26 1 0 0 25 1 0 0 0 0 25 1 23 1 0 0 0 0 0 0 28 1 35 1 0 0 0 0
U VWYMDSYTNNK 59 1 0 0 0 0 0 0 0 0 0 0 45 1 38 1 0 0 50 1 0 0 53 1 35 1 0 0 0 0
U YQSNLLLK 45 1 0 0 0 0 0 0 0 0 0 0 51 1 20 1 0 0 25 1 0 0 0 0 0 0 0 0 0 0
U YSFDLGR 0 0 43 1 0 0 0 0 0 0 0 0 41 1 42 1 0 0 31 1 31 1 32 1 36 1 0 0 0 0

P Neuritin (NRN1)
U GFSDCLLK 40 1 40 1 0 0 0 0 0 0 0 0 29 1 32 1 0 0 20 1 0 0 22 1 0 0 0 0 0 0
U LGDSMANYPQGLDDK 62 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 LGDSMANYPQGLDDKTNLK 56 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 39 1 56 1 0 0 0 0

P GSG-1l
U EEPTFLDPEALK 52 2 50 2 0 0 29 1 0 0 0 0 59 2 46 1 0 0 42 1 34 1 0 0 0 0 0 0 0 0
U FHTGLWYSCEEELGGPGEK 49 1 25 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 GDVSEEEDFR 77 2 66 2 0 0 48 1 0 0 0 0 58 1 57 2 0 0 76 1 65 1 38 1 0 0 0 0 0 0
U GDVSEEEDFRLACR 37 2 0 0 0 0 0 0 0 0 0 0 50 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U HQPHMGDSWPR 44 3 0 0 0 0 0 0 0 0 0 0 32 2 0 0 0 0 26 1 0 0 0 0 0 0 0 0 0 0
U LEKGDVSEEEDFR 76 3 72 4 0 0 37 1 23 1 0 0 73 2 61 4 0 0 31 1 0 0 0 0 0 0 0 0 0 0
U QCWVLGHWV 62 3 41 4 0 0 29 1 0 0 0 0 55 2 56 3 0 0 43 1 38 1 0 0 34 1 0 0 0 0
U SFLDLAPASEK 60 3 55 3 0 0 46 2 41 1 0 0 77 2 70 3 0 0 34 1 45 1 0 0 0 0 0 0 0 0
U SSAHEAAELNR 43 1 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
U TVLEFR 27 1 0 0 0 0 0 0 0 0 0 0 0 0 20 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VFEQGYR 27 1 30 2 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
U VFEQGYREEPTFLDPEALK 38 1 30 1 0 0 0 0 0 0 0 0 43 1 46 1 0 0 0 0 41 1 0 0 0 0 0 0 0 0

P C9orf4 (CI004)
U ARGDAGADEAVPR 47 7 42 4 0 0 51 4 30 1 0 0 64 9 43 4 49 3 37 3 45 2 49 2 43 2 0 0 0 0
U DEEGVFENNR 61 1 56 3 0 0 57 1 42 1 0 0 61 1 61 3 53 1 64 1 40 1 41 1 41 1 0 0 0 0
U FKRPVNVPR 37 3 30 2 0 0 27 2 0 0 0 0 32 3 27 1 0 0 0 0 25 1 26 1 28 1 0 0 0 0
U GCAARAGGGSVPAR 0 0 0 0 21 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
U GDAGADEAVPR 77 5 62 2 0 0 72 4 71 1 0 0 80 3 69 3 58 1 73 2 71 2 83 1 58 1 0 0 0 0
U GDTGADEAVPRHDSSYGTFAGEFYDLR 0 0 20 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 GGYGKPGCNAETCDYFLSYR 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
U HDLDSPPASER 66 13 50 4 0 0 55 7 43 4 0 0 72 13 50 3 35 2 57 5 47 3 53 3 61 2 0 0 0 0
U HDSSYGTFAGEFYDLR 124 5 0 0 0 0 91 3 0 0 0 0 101 5 0 0 0 0 89 2 0 0 39 1 0 0 0 0 0 0
U HDSSYGTFASEFYDLR 0 0 43 2 0 0 0 0 34 1 0 0 0 0 48 2 33 1 0 0 58 1 0 0 44 1 0 0 0 0
U KMGGDDVMACVHDDNGR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LKVEDCGR 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
U LQHFYNVGQWAK 60 4 65 4 0 0 64 2 37 1 0 0 43 3 29 1 0 0 56 2 51 2 27 1 38 1 0 0 0 0
U MGGDDVMACVHDDNGR 56 4 34 1 0 0 50 2 0 0 0 0 59 5 68 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U MGGDDVMACVHDDNGRVR 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 NPARDEEGVFENNR 52 4 71 6 0 0 40 4 0 0 0 0 79 5 64 3 0 0 0 0 37 1 50 1 36 1 0 0 0 0
U YGKPGCNAETCDYFLSYR 50 2 46 3 0 0 57 1 43 1 0 0 43 2 46 2 0 0 44 1 29 1 43 1 47 1 0 0 0 0
U YLSEEGYPFPTAPPVDPFAK 62 1 0 0 0 0 58 1 0 0 0 0 69 1 0 0 0 0 49 1 0 0 0 0 0 0 0 0 0 0

P Brorin (VWC2)
U GCVDESGFVYALGEK 115 2 105 2 0 0 0 0 0 0 0 0 106 2 117 1 0 0 107 1 0 0 0 0 0 0 0 0 0 0
U LAQAPEQPGQEKR 0 0 0 0 0 0 0 0 0 0 0 0 21 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NGPNCFAETAVLPAGR 47 2 50 1 0 0 0 0 0 0 0 0 53 3 26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NYCEFR 21 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 TDECTLCHCTYEEGTWR 49 1 45 1 0 0 0 0 0 0 0 0 45 1 0 0 0 0 0 0 0 0 39 1 0 0 0 0 0 0
U TYQTLEEFVVSPCER 41 2 0 0 0 0 0 0 0 0 0 0 50 2 34 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P Brorin-2l (VWC2L)
U GCVDDSGFVYK 65 2 57 2 0 0 0 0 0 0 0 0 58 1 66 1 0 0 36 1 0 0 0 0 0 0 0 0 0 0
U NGPNCFAGTTLLPAGLEVK 51 2 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

P LRRT4
U DHSFLATLAR 40 1 48 1 0 0 0 0 0 0 0 0 37 2 53 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U ESTMLCAGPK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38 1 0 0 25 1 0 0 0 0 0 0 0 0 0 0
U LKELHLEHNQFSK 37 1 0 0 0 0 0 0 0 0 0 0 33 1 28 1 0 0 24 1 27 1 0 0 0 0 0 0 0 0
U LKELLLSSNK 0 0 0 0 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
U LLLLHLR 0 0 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 0 0
U LQTLQSEQFK 56 1 46 1 0 0 0 0 0 0 0 0 49 1 42 1 0 0 43 1 35 1 0 0 0 0 0 0 0 0
U NAFAGLLK 32 1 29 1 0 0 0 0 0 0 0 0 0 0 39 1 0 0 24 1 0 0 0 0 0 0 0 0 0 0
U NLDFLDLGYNR 66 1 60 1 0 0 0 0 0 0 0 0 72 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NLDLSYNK 26 1 29 1 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
U QLQQHSLMK 30 1 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
U SAAPALYLER 50 1 31 1 0 0 0 0 0 0 0 0 56 1 51 1 0 0 30 1 0 0 0 0 0 0 0 0 0 0
U SLCPLFYWLK 0 0 37 1 0 0 0 0 0 0 0 0 0 0 38 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U SLYLQWNR 35 1 0 0 0 0 0 0 0 0 0 0 39 1 38 1 0 0 37 1 33 1 0 0 0 0 0 0 0 0

P PORCN
U AVSLGFDLDR 35 1 46 1 0 0 61 1 25 1 0 0 52 2 54 1 0 0 61 1 40 1 30 1 51 1 0 0 0 0
U GAQMLVAMK 0 0 0 0 0 0 0 0 0 0 0 0 62 1 39 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0



U LAQLLSACLLSK 96 1 74 1 0 0 57 1 55 1 0 0 73 1 78 1 0 0 76 1 41 1 65 1 57 1 0 0 0 0
U LGLPSYLK 26 2 21 1 0 0 25 2 0 0 0 0 46 1 37 1 0 0 21 1 0 0 23 1 20 1 0 0 0 0

P SAC1
U ATDFDVLSYK 0 0 37 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 ATDFDVLSYKK 0 0 0 0 0 0 0 0 0 0 0 0 31 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U ELSAQPEVHR 44 2 33 2 0 0 0 0 37 1 0 0 34 1 46 1 0 0 31 1 0 0 0 0 0 0 0 0 0 0
U FVWNGHLLR 22 1 21 1 0 0 0 0 0 0 0 0 21 1 23 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GLDSEGHAANFVETEQLVHYSGNR 0 0 45 1 0 0 0 0 0 0 0 0 36 1 37 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GSEKPLEQTFAK 54 2 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 GSLPVFWSQRPNLK 20 1 0 0 0 0 0 0 0 0 0 0 47 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U HFDSQVLLYGK 42 1 51 1 0 0 0 0 0 0 0 0 37 1 35 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LEEQDEFEK 40 1 57 1 0 0 0 0 0 0 0 0 45 1 46 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LGVLHVGQK 33 1 0 0 0 0 0 0 0 0 0 0 0 0 31 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LSLLLDQVAEMQDELSYFLVDSAGK 0 0 0 0 0 0 0 0 0 0 0 0 105 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LSNTSPEFQEMSLLER 75 1 0 0 0 0 66 1 0 0 0 0 83 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U MVSSLGSGMLR 55 1 0 0 0 0 38 1 0 0 0 0 58 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NAWADNANACAK 69 1 0 0 0 0 0 0 0 0 0 0 71 1 60 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NNFSDGFR 45 1 26 1 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
U QVLLNLVNHK 21 1 0 0 0 0 0 0 0 0 0 0 32 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U SLQAQLQR 0 0 28 1 0 0 0 0 36 1 0 0 41 1 28 1 0 0 29 1 33 1 0 0 27 1 0 0 0 0
U SNCMDCLDR 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
U TMLHLTDLQLQDNK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TNVLQSLLAR 50 1 36 1 0 0 32 1 0 0 0 0 0 0 0 0 0 0 32 1 41 1 31 1 0 0 0 0 0 0
U TQLGLLMDGFNSLLR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 80 1 0 0 0 0 0 0 0 0
U TQLGLVMDGFNSLLR 113 1 0 0 0 0 0 0 0 0 0 0 102 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VANHMDGFQR 40 1 0 0 0 0 0 0 0 0 0 0 37 1 39 1 0 0 0 0 0 0 0 0 21 1 0 0 0 0
U VGECFNHAVWR 0 0 34 2 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
U VGEFFNHVLWK 32 1 0 0 0 0 0 0 0 0 0 0 37 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VSTEVTLAVK 0 0 59 1 0 0 0 0 0 0 0 0 38 1 41 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VSTEVTLAVKK 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
U VVTNQDGVFR 0 0 0 0 0 0 0 0 35 1 0 0 0 0 36 1 0 0 0 0 0 0 0 0 25 1 0 0 0 0
U VVTNQEGVFR 39 1 0 0 0 0 0 0 0 0 0 0 57 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U YFDWLLLSR 55 1 53 1 0 0 41 1 0 0 0 0 57 1 0 0 0 0 0 0 46 1 0 0 0 0 0 0 0 0

P ABHD-6
U DMWLSVVK 48 2 41 2 0 0 43 2 40 1 0 0 39 2 42 2 0 0 0 0 32 1 39 1 43 1 0 0 0 0
U ELEESAALQK 0 0 39 1 0 0 0 0 45 1 0 0 0 0 48 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U FKVPQQLLQGLVDVR 74 5 41 2 0 0 56 3 56 4 0 0 72 5 45 2 41 1 48 3 43 2 52 2 70 2 0 0 0 0
U KLFLELVNEK 0 0 47 2 0 0 0 0 59 2 0 0 0 0 59 2 29 1 0 0 51 2 0 0 58 2 0 0 0 0
U KLFLELVSEK 49 3 0 0 0 0 57 2 0 0 0 0 60 3 0 0 0 0 35 1 0 0 37 1 0 0 0 0 0 0
U LFLELVNEK 0 0 53 2 0 0 0 0 57 1 0 0 0 0 56 3 0 0 0 0 45 1 0 0 45 1 0 0 0 0
U LFLELVSEK 48 2 0 0 0 0 45 2 0 0 0 0 47 2 0 0 0 0 68 1 0 0 49 1 0 0 0 0 0 0
U LHQFVECLK 23 1 32 2 0 0 32 1 26 1 0 0 32 2 33 2 0 0 32 1 0 0 0 0 32 1 0 0 0 0
U LKELEDSAATQK 76 5 0 0 0 0 68 5 0 0 0 0 74 6 0 0 0 0 70 2 0 0 66 2 0 0 0 0 0 0
U LKELEESAALQK 0 0 73 3 0 0 0 0 70 2 0 0 0 0 75 3 33 1 0 0 57 2 0 0 61 2 0 0 0 0
U LKVPTQLLWGK 51 2 42 2 0 0 48 2 57 2 0 0 66 2 55 2 0 0 39 2 39 1 33 1 0 0 0 0 0 0
U LLVDFLASVHNTDNK 0 0 67 1 0 0 0 0 66 1 0 0 0 0 77 5 0 0 0 0 21 1 0 0 20 1 0 0 0 0
U LLVDFLASVHNTDNKK 0 0 22 1 0 0 0 0 0 0 0 0 0 0 38 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LPLLPSTPEEMSEMLQLCSYVR 0 0 0 0 0 0 0 0 0 0 0 0 37 1 43 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LYYWYWR 40 4 35 4 0 0 31 4 27 3 0 0 42 8 52 6 0 0 31 1 31 1 34 1 30 1 0 0 0 0
U NLHLVCVDMPGHEGTTR 53 3 45 3 0 0 53 4 28 2 0 0 69 5 57 4 0 0 31 2 31 2 46 2 43 2 0 0 0 0
U QDQVLDVSGADLLAK 83 3 105 4 0 0 109 3 90 2 0 0 127 3 100 3 87 1 83 2 101 2 102 2 79 2 0 0 0 0
U RLHQFVECLK 27 1 20 1 0 0 24 1 0 0 0 0 35 2 27 2 0 0 0 0 0 0 20 1 27 1 0 0 0 0
U RTLGMQVR 32 1 0 0 0 0 40 1 0 0 0 0 0 0 44 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U SLSNSQVEVLENCGHSVVMERPR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 90 1 0 0 0 0 0 0 0 0 89 1 0 0 0 0
U SLTNSQVEVLENCGHSVVMERPR 72 1 0 0 0 0 72 1 0 0 0 0 66 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U SSLDDLSLVGQVK 79 2 64 3 0 0 88 2 74 1 0 0 69 3 68 4 72 1 67 1 84 1 112 1 73 1 0 0 0 0
U SSLDDLSLVGQVKR 33 1 71 2 0 0 82 2 74 2 0 0 31 1 89 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TLGMQVR 0 0 0 0 0 0 32 2 0 0 0 0 0 0 40 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VPQQLLQGLVDVR 71 2 75 2 0 0 71 2 71 1 0 0 89 2 88 2 0 0 60 1 64 1 70 1 68 1 0 0 0 0
U VPTQLLWGK 48 2 46 1 0 0 44 2 44 1 0 0 47 2 51 1 0 0 44 1 43 1 53 1 41 1 0 0 0 0
U VPTQLLWGKQDQVLDVSGADLLAK 0 0 0 0 0 0 0 0 0 0 0 0 51 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U YAHHEDYQFCYSFR 0 0 20 1 0 0 0 0 33 1 0 0 0 0 35 4 0 0 0 0 0 0 0 0 29 1 0 0 0 0
U YSLHENMDK 44 2 30 1 0 0 47 2 0 0 0 0 34 2 36 2 0 0 0 0 0 0 0 0 37 1 0 0 0 0
U YSLHENMDKLK 0 0 0 0 0 0 0 0 0 0 0 0 55 1 44 3 0 0 0 0 0 0 35 1 24 1 0 0 0 0
U YSLHQNMDK 44 2 30 2 0 0 47 2 0 0 0 0 34 2 36 2 0 0 0 0 0 0 0 0 37 2 0 0 0 0
U YSLHQNMDKLK 50 2 27 1 0 0 34 1 0 0 0 0 55 2 44 3 0 0 0 0 0 0 35 1 24 1 0 0 0 0
U YVHHEDYQFCYSFR 34 2 0 0 0 0 0 0 0 0 0 0 68 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P ABHD-12
U CAASGSSSSGSAAAALDADCSLK 139 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 CAASGSSSSGSAAAALDADCSLKQNLR 70 1 0 0 0 0 0 0 0 0 0 0 97 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U DFKVQFLPFHSDLGYR 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
U DQMWYEDALASNHPLLLYLHGNAGTR 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
U ETPPDALLLESPFTNLR 67 2 0 0 0 0 0 0 0 0 0 0 52 2 42 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U ETPPDALLLESPFTNLREEAK 48 2 0 0 0 0 0 0 0 0 0 0 59 2 25 1 0 0 0 0 25 1 23 1 0 0 0 0 0 0
U GGDHRVELYK 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
U GMTYDALHVFDWLK 0 0 0 0 0 0 0 0 0 0 0 0 68 2 65 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GWGDSVGTPSER 40 1 32 2 0 0 25 1 0 0 0 0 41 1 42 1 0 0 0 0 44 1 24 1 0 0 0 0 0 0
U HLSCPLLLLHAEDDPVVPFHLGR 0 0 0 0 0 0 0 0 0 0 0 0 57 5 0 0 0 0 30 1 0 0 0 0 0 0 0 0 0 0
U KLYNLAAPSR 61 1 45 1 0 0 0 0 39 1 0 0 57 1 79 3 0 0 0 0 62 1 0 0 0 0 0 0 0 0
U LLFLNFVR 39 1 42 2 0 0 38 2 0 0 0 0 51 2 50 2 29 1 47 2 45 2 38 1 34 1 0 0 0 0
U LYNLAAPSR 31 1 0 0 0 0 0 0 0 0 0 0 31 1 38 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NAQGKDQMWYEDALASNHPLLLYLHGNAGTR 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
U RTEPVTLEHER 57 1 41 1 0 0 40 1 0 0 0 0 48 2 58 1 0 0 0 0 63 1 0 0 0 0 0 0 0 0
U SGDNPVYLWGHSLGTGVATNLVR 53 2 0 0 0 0 0 0 0 0 0 0 67 3 0 0 0 0 36 1 42 1 0 0 0 0 0 0 0 0
U SHPFSVLYR 20 1 0 0 0 0 0 0 0 0 0 0 0 0 25 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U TEPVTLEHER 65 1 37 1 0 0 0 0 33 1 0 0 51 2 34 1 0 0 0 0 49 2 0 0 0 0 0 0 0 0
U VLSSLGYHVVTFDYR 81 2 39 1 0 0 0 0 31 1 0 0 86 3 53 2 0 0 39 2 73 2 32 1 22 1 0 0 0 0
U VPYFLDLK 29 1 37 1 0 0 34 1 0 0 0 0 42 3 43 2 0 0 28 1 34 2 30 1 0 0 0 0 0 0
U VQFLPFHSDLGYR 39 2 28 2 0 0 0 0 0 0 0 0 54 3 35 1 0 0 20 1 25 1 0 0 0 0 0 0 0 0
U YFPGFDWFFLDPLTSSGLK 0 0 0 0 0 0 0 0 0 0 0 0 88 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P CPT-1
U AGNAVHTLLLYR 67 3 68 3 0 0 46 2 49 2 0 0 63 2 68 4 59 2 31 1 36 1 0 0 34 1 0 0 0 0
U AMDNKETDQHCLALFR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U ATALANDFLR 0 0 41 2 0 0 0 0 48 1 0 0 0 0 53 2 52 1 0 0 54 1 0 0 0 0 0 0 0 0



U DRGQFCLTYESAMTR 39 1 0 0 0 0 0 0 0 0 0 0 45 1 52 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U EACQFVR 33 1 0 0 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 EDPAASLDAYAHALLAGR 0 0 24 1 0 0 0 0 28 1 0 0 0 0 54 1 28 1 0 0 57 1 0 0 0 0 0 0 0 0
U ETDQHCLALFR 0 0 46 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 GHPDPTLPQPQR 0 0 37 1 0 0 0 0 0 0 0 0 0 0 42 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U GQFCLTYESAMTR 92 1 0 0 0 0 95 1 0 0 0 0 99 1 95 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U HLFALYLMSR 34 2 0 0 0 0 33 1 0 0 0 0 41 3 0 0 0 0 34 1 40 1 0 0 0 0 0 0 0 0
U KYLESVRPVLGDDAFDR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U LFSFQR 43 1 30 1 0 0 29 1 29 1 0 0 34 1 37 1 25 1 34 1 24 1 0 0 0 0 0 0 0 0
U LGQHLENALLDVASLFR 0 0 35 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44 1 0 0 48 1 0 0 0 0
U LPGVEKDHLR 0 0 44 2 0 0 0 0 28 1 0 0 0 0 37 2 24 1 0 0 24 1 0 0 0 0 0 0 0 0
U LQLYLQLK 46 1 32 1 0 0 32 1 0 0 0 0 43 3 33 2 0 0 29 1 42 1 47 1 0 0 0 0 0 0
U LQWDLPEQLQPSLSLALR 0 0 61 1 0 0 0 0 0 0 0 0 0 0 53 1 0 0 0 0 86 1 0 0 0 0 0 0 0 0
U QPVPSAQETVR 0 0 68 2 0 0 0 0 24 1 0 0 0 0 63 2 57 1 0 0 46 1 0 0 0 0 0 0 0 0
U QPVPSAQETVRK 0 0 40 1 0 0 0 0 27 2 0 0 0 0 50 1 39 1 0 0 0 0 0 0 0 0 0 0 0 0
U SFTLLVFSNGK 65 3 52 2 0 0 58 2 55 2 0 0 67 6 82 2 49 2 0 0 43 1 0 0 0 0 0 0 0 0
U SMWAQVR 25 1 21 1 0 0 23 1 0 0 0 0 29 2 0 0 23 1 0 0 0 0 0 0 0 0 0 0 0 0
U TLSGNLDCHVFPFSHFGK 0 0 22 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 TVDPNTPTSSTNL 0 0 29 1 0 0 0 0 0 0 0 0 0 0 26 1 0 0 0 0 30 1 0 0 0 0 0 0 0 0
U TWLALVR 46 2 39 1 0 0 36 1 0 0 0 0 47 2 27 1 34 1 0 0 0 0 0 0 0 0 0 0 0 0
U VAVDKHQALLK 0 0 43 2 0 0 0 0 27 2 0 0 0 0 38 2 27 1 0 0 0 0 0 0 0 0 0 0 0 0
U VGTHSPNGLLSPR 0 0 44 5 0 0 0 0 20 1 0 0 0 0 47 5 0 0 0 0 25 1 0 0 0 0 0 0 0 0
U YLESVRPVLGDDAFDR 0 0 60 2 0 0 0 0 28 1 0 0 0 0 52 2 32 1 0 0 35 1 0 0 27 1 0 0 0 0
U YNFLSCK 0 0 26 1 0 0 0 0 0 0 0 0 0 0 34 1 27 1 0 0 25 1 0 0 0 0 0 0 0 0

P RAP2B
U ALAEEWSCPFMETSAK 79 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 ASVDELFAELVR 90 1 62 1 0 0 60 1 0 0 0 0 77 1 73 1 70 1 79 1 70 1 0 0 0 0 0 0 78 1
U ELEVDSSPSVLELLDTAGTEQFASMR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U NGQGFLLVYSLVNQQSFQDLKPMR 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
U SALTVQFVTGSFLEK 107 1 90 1 0 0 0 0 0 0 0 0 101 1 29 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VDLEGER 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
U VDLEGEREVSYGEGK 22 1 33 1 0 0 0 0 0 0 0 0 34 1 28 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VPMLLVGNK 32 1 0 0 0 0 0 0 0 0 0 0 28 1 35 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VPMLLVGNKVDLEGER 29 1 0 0 0 0 0 0 0 0 0 0 40 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U VVVLGSGGVGK 33 1 49 1 0 0 42 1 0 0 0 0 40 1 37 1 0 0 55 1 38 1 54 1 53 1 0 0 41 1
U YDPTLEDFYR 28 1 44 1 0 0 0 0 0 0 0 0 32 1 51 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Table S1B, Schwenk et al.



Table S2 
Sequence coverage of the identified constituents of the AMPAR proteome 
(alphabetic order) 
 
GluA1, GRIA1_RAT (P19490)  

Coverage is 62.4% absolute, 88.9% relative  

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

MPYIFAFFCT GFLGAVVGAN FPNNIQIGGL FPNQQSQEHA AFRFALSQLT 
EPPKLLPQID IVNISDSFEM TYRFCSQFSK GVYAIFGFYE RRTVNMLTSF 
CGALHVCFIT PSFPVDTSNQ FVLQLRPELQ EALISIIDHY KWQTFVYIYD 
ADRGLSVLQR VLDTAAEKNW QVTAVNILTT TEEGYRMLFQ DLEKKKERLV 
VVDCESERLN AILGQIVKLE KNGIGYHYIL ANLGFMDIDL NKFKESGANV 
TGFQLVNYTD TIPARIMQQW RTSDSRDHTR VDWKRPKYTS ALTYDGVKVM 
AEAFQSLRRQ RIDISRRGNA GDCLANPAVP WGQGIDIQRA LQQVRFEGLT 
GNVQFNEKGR RTNYTLHVIE MKHDGIRKIG YWNEDDKFVP AATDAQAGGD 
NSSVQNRTYI VTTILEDPYV MLKKNANQFE GNDRYEGYCV ELAAEIAKHV 
GYSYRLEIVS DGKYGARDPD TKAWNGMVGE LVYGRADVAV APLTITLVRE 
EVIDFSKPFM SLGISIMIKK PQKSKPGVFS FLDPLAYEIW MCIVFAYIGV 
SVVLFLVSRF SPYEWHSEEF EEGRDQTTSD QSNEFGIFNS LWFSLGAFMQ 
QGCDISPRSL SGRIVGGVWW FFTLIIISSY TANLAAFLTV ERMVSPIESA 
EDLAKQTEIA YGTLEAGSTK EFFRRSKIAV FEKMWTYMKS AEPSVFVRTT 
EEGMIRVRKS KGKYAYLLES TMNEYIEQRK PCDTMKVGGN LDSKGYGIAT 
PKGSALRNPV NLAVLKLNEQ GLLDKLKNKW WYDKGECGSG GGDSKDKTSA 
LSLSNVAGVF YILIGGLGLA MLVALIEFCY KSRSESKRMK GFCLIPQQSI 
NEAIRTSTLP RNSGAGASGG GGSGENGRVV SQDFPKSMQS IPCMSHSSGM 
PLGATGL 

GluA2, GRIA2_RAT (P19491)  

Coverage is 69.2% absolute, 95.2% relative  

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

MQKIMHISVL LSPVLWGLIF GVSSNSIQIG GLFPRGADQE YSAFRVGMVQ 
FSTSEFRLTP HIDNLEVANS FAVTNAFCSQ FSRGVYAIFG FYDKKSVNTI 
TSFCGTLHVS FITPSFPTDG THPFVIQMRP DLKGALLSLI EYYQWDKFAY 
LYDSDRGLST LQAVLDSAAE KKWQVTAINV GNINNDKKDE TYRSLFQDLE 
LKKERRVILD CERDKVNDIV DQVITIGKHV KGYHYIIANL GFTDGDLLKI 
QFGGANVSGF QIVDYDDSLV SKFIERWSTL EEKEYPGAHT ATIKYTSALT 
YDAVQVMTEA FRNLRKQRIE ISRRGNAGDC LANPAVPWGQ GVEIERALKQ 
VQVEGLSGNI KFDQNGKRIN YTINIMELKT NGPRKIGYWS EVDKMVVTLT 
ELPSGNDTSG LENKTVVVTT ILESPYVMMK KNHEMLEGNE RYEGYCVDLA 
AEIAKHCGFK YKLTIVGDGK YGARDADTKI WNGMVGELVY GKADIAIAPL 
TITLVREEVI DFSKPFMSLG ISIMIKKPQK SKPGVFSFLD PLAYEIWMCI 
VFAYIGVSVV LFLVSRFSPY EWHTEEFEDG RETQSSESTN EFGIFNSLWF 
SLGAFMQQGC DISPRSLSGR IVGGVWWFFT LIIISSYTAN LAAFLTVERM 
VSPIESAEDL SKQTEIAYGT LDSGSTKEFF RRSKIAVFDK MWTYMRSAEP 
SVFVRTTAEG VARVRKSKGK YAYLLESTMN EYIEQRKPCD TMKVGGNLDS 
KGYGIATPKG SSLGNAVNLA VLKLNEQGLL DKLKNKWWYD KGECGSGGGD 
SKEKTSALSL SNVAGVFYIL VGGLGLAMLV ALIEFCYKSR AEAKRMKVAK 
NPQNINPSSS QNSQNFATYK EGYNVYGIES VKI 



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 

MGQSVLRAVF FLVLGLLGHS HGGFPNTISI GGLFMRNTVQ EHSAFRFAVQ 
LYNTNQNTTE KPFHLNYHVD HLDSSNSFSV TNAFCSQFSR GVYAIFGFYD 
QMSMNTLTSF CGALHTSFVT PSFPTDADVQ FVIQMRPALK GAILSLLSYY 
KWEKFVYLYD TERGFSVLQA IMEAAVQNNW QVTARSVGNI KDVQEFRRII 
EEMDRRQEKR YLIDCEVERI NTILEQVVIL GKHSRGYHYM LANLGFTDIL 
LERVMHGGAN ITGFQIVNNE NPMVQQFIQR WVRLDEREFP EAKNAPLKYT 
SALTHDAILV IAEAFRYLRR QRVDVSRRGS AGDCLANPAV PWSQGIDIER 
ALKMVQVQGM TGNIQFDTYG RRTNYTIDVY EMKVSGSRKA GYWNEYERFV 
PFSDQQISND SSSSENRTIV VTTILESPYV MYKKNHEQLE GNERYEGYCV 
DLAYEIAKHV RIKYKLSIVG DGKYGARDPE TKIWNGMVGE LVYGRADIAV 
APLTITLVRE EVIDFSKPFM SLGISIMIKK PQKSKPGVFS FLDPLAYEIW 
MCIVFAYIGV SVVLFLVSRF SPYEWHLEDN NEEPRDPQSP PDPPNEFGIF 
NSLWFSLGAF MQQGCDISPR SLSGRIVGGV WWFFTLIIIS SYTANLAAFL 
TVERMVSPIE SAEDLAKQTE IAYGTLDSGS TKEFFRRSKI AVYEKMWSYM 
KSAEPSVFTK TTADGVARVR KSKGKFAFLL ESTMNEYIEQ RKPCDTMKVG 
GNLDSKGYGV ATPKGSALGN AVNLAVLKLN EQGLLDKLKN KWWYDKGECG 
SGGGDSKDKT SALSLSNVAG VFYILVGGLG LAMMVALIEF CYKSRAESKR 
MKLTKNTQNF KPAPATNTQN YATYREGYNV YGTESVKI 

GluA4, GRIA4_RAT (P19493)  

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 

MRIICRQIVL LFSGFWGLAM GAFPSSVQIG GLFIRNTDQE YTAFRLAIFL 
HNTSPNASEA PFNLVPHVDN IETANSFAVT NAFCSQYSRG VFAIFGLYDK 
RSVHTLTSFC SALHISLITP SFPTEGESQF VLQLRPSLRG ALLSLLDHYE 
WNCFVFLYDT DRGYSILQAI MEKAGQNGWH VSAICVENFN DVSYRQLLEE 
LDRRQEKKFV IDCEIERLQN ILEQIVSVGK HVKGYHYIIA NLGFKDISLE 
RFIHGGANVT GFQLVDFNTP MVTKLMDRWK KLDQREYPGS ETPPKYTSAL 
TYDGVLVMAE TFRSLRRQKI DISRRGNAGD CLANPAAPWG QGIDMERTLK 
QVRIQGLTGN VQFDHYGRRV NYTMDVFELK STGPRKVGYW NDMDKLVLIQ 
DMPTLGNDTA AIENRTVVVT TIMESPYVMY KKNHEMFEGN DKYEGYCVDL 
ASEIAKHIGI KYKIAIVPDG KYGARDADTK IWNGMVGELV YGKAEIAIAP 
LTITLVREEV IDFSKPFMSL GISIMIKKPQ KSKPGVFSFL DPLAYEIWMC 
IVFAYIGVSV VLFLVSRFSP YEWHTEEPED GKEGPSDQPP NEFGIFNSLW 
FSLGAFMQQG CDISPRSLSG RIVGGVWWFF TLIIISSYTA NLAAFLTVER 
MVSPIESAED LAKQTEIAYG TLDSGSTKEF FRRSKIAVYE KMWTYMRSAE 
PSVFTRTTAE GVARVRKSKG KFAFLLESTM NEYTEQRKPC DTMKVGGNLD 
SKGYGVATPK GSSLGNAVNL AVLKLNEQGL LDKLKNKWWY DKGECGSGGG 
DSKDKTSALS LSNVAGVFYI LVGGLGLAML VALIEFCYKS RAEAKRMKLT 
FSEATRNKAR LSITGSVGEN GRVLTPDCPK AVHTGTAIRQ SSGLAVIASD 
LP 



TARP γ-2, CCG2_HUMAN (Q9Y698)  

Coverage is 34.4% absolute, 67.3% relative  

0001 
0051 
0101 
0151 
0201 
0251 
0301 

MGLFDRGVQM LLTTVGAFAA FSLMTIAVGT DYWLYSRGVC KTKSVSENET 
SKKNEEVMTH SGLWRTCCLE GNFKGLCKQI DHFPEDADYE ADTAEYFLRA 
VRASSIFPIL SVILLFMGGL CIAASEFYKT RHNIILSAGI FFVSAGLSNI 
IGIIVYISAN AGDPSKSDSK KNSYSYGWSF YFGALSFIIA EMVGVLAVHM 
FIDRHKQLRA TARATDYLQA SAITRIPSYR YRYQRRSRSS SRSTEPSHSR 
DASPVGIKGF NTLPSTEISM YTLSRDPLKA ATTPTATYNS DRDNSFLQVH 
NCIQKENKDS LHSNTANRRT TPV 

TARP γ-3, CCG3_RAT (Q8VHX0) 

Coverage is 34.9% absolute, 71.9% relative  

0001 
0051 
0101 
0151 
0201 
0251 
0301 

MRMCDRGIQM LITTVGAFAA FSLMTIAVGT DYWLYSRGVC RTKSTSDNET 
SRKNEEVMTH SGLWRTCCLE GAFRGVCKKI DHFPEDADYE QDTAEYLLRA 
VRASSVFPIL SVTLLFFGGL CVAASEFHRS RHSVILSAGI FFVSAGLSNI 
IGIIVYISAN AGDPGQRDSK KSYSYGWSFY FGAFSFIIAE IVGVVAVHIY 
IEKHQQLRAR SHSELLKKST FARLPPYRYR FRRRSSSRST EPRSRDLSPI 
SKGFHTIPST DISMFTLSRD PSKLTMGTLL NSDRDHAFLQ FHNSTPKEFK 
ESLHNNPANR RTTPV 

TARP γ-4, CCG4_RAT (Q8VHW9) 

Coverage is 33.9% absolute, 77.1% relative  

0001 
0051 
0101 
0151 
0201 
0251 
0301 

MVRCDRGLQM LLTTAGAFAA FSLMAIAIGT DYWLYSSAHI CNGTNLTMDD 
GPPPRRARGD LTHSGLWRVC CIEGIYKGHC FRINHFPEDN DYDHDSSEYL 
LRIVRASSVF PILSTILLLL GGLCIGAGRI YSRKNNIVLS AGILFVAAGL 
SNIIGIIVYI SSNTGDPSDK RDEDKKNHYN YGWSFYFGAL SFIVAETVGV 
LAVNIYIEKN KELRFKTKRE FLKASSSSPY SRMPSYRYRR RRSRSSSRST 
EASPSRDASP VGLKITGAIP MGELSMYTLS REPLKVTTAA SYSPDQDAGF 
LQMHDFFQQD LKEGFHVSML NRRTTPV 

TARP γ-5, CCG5_RAT (Q8VHW8) 

Coverage is 13.5% absolute, 30.6% relative  

0001 
0051 
0101 
0151 
0201 
0251 

MSTCGRKALT LLSSVFAVCG LGLLGIAVST DYWLYLEEGI ILPQNQSTEV 
KMSLHSGLWR VCFLAGEERG RCFTIEYVMP MNSQMTSEST VNVLKMIRSA 
TPFPLVSLFF MFIGFILSNI GHIRPHRTIL AFVSGIFFIL SGLSLVVGLV 
LYISSINDEM LNRTKDAETY FNYKYGWSFA FAAISFLLTE SAGVMSVYLF 
MKRYTAEDMY RPHPGFYRPR LSNCSDYSGQ FLHPDAWIRG RSPSDISSDA 
SLQMNSNYPA LLKCPDYDQM SSSPC 



TARP γ-7, CCG7_RAT (P62957) 

Coverage is 38.2% absolute, 72.9% relative  

0001 
0051 
0101 
0151 
0201 
0251 

MSHCSSRALT LLSSVFGACG LLLVGIAVST DYWLYMEEGT VLPQNQTTEV 
KMALHAGLWR VCFFAGREKG RCVASEYFLE PEINLVTENT ENILKTVRTA 
TPFPMVSLFL VFTAFVISNI GHIRPQRTIL AFVSGIFFIL SGLSLVVGLV 
LYISSINDEV MNRPSSSEQY FHYRYGWSFA FAASSFLLKE GAGVMSVYLF 
TKRYAEEEMY RPHPAFYRPR LSDCSDYSGQ FLQPEAWRRG RSPSDISSDV 
SIQMTQNYPP AIKYPDHLHI STSPC 

TARP γ-8, CCG8_RAT (Q8VHW5) 

Coverage is 46.6% absolute, 76.9% relative  

0001 
0051 
0101 
0151 
0201 
0251 
0301 
0351 
0401 

MESLKRWNEE RGLWCEKGVQ VLLTTIGAFA AFGLMTIAIS TDYWLYTRAL 
ICNTTNLTAG DDGPPHRGGS GSSEKKDPGG LTHSGLWRIC CLEGLKRGVC 
VKINHFPEDT DYDHDSAEYL LRVVRASSIF PILSAILLLL GGVCVAASRV 
YKSKRNIILG AGILFVAAGL SNIIGVIVYI SANAGEPGPK RDEEKKNHYS 
YGWSFYFGGL SFILAEVIGV LAVNIYIERS REAHCQSRSD LLKAGGGAGG 
SGGSGPSAIL RLPSYRFRYR RRSRSSSRGS SEASPSRDAS PGGPGGPGFA 
STDISMYTLS RDPSKGSVAA GLASAGGGGG GAGVGAYGGA AGAAGGGGTG 
SERDRGSSAG FLTLHNAFPK EAASGVTVTV TGPPAAPAPA PPAPAAPAPG 
TLSKEAAASN TNTLNRKTTP V 

CNIH2, CNIH2_RAT (Q5BJU5) 

Coverage is 31.2% absolute, 69.4% relative  

0001 
0051 
0101 
0151 

MAFTFAAFCY MLTLVLCASL IFFVIWHIIA FDELRTDFKN PIDQGNPARA 
RERLKNIERI CCLLRKLVVP EYSIHGLFCL MFLCAAEWVT LGLNIPLLFY 
HLWRYFHRPA DGSEVMYDAV SIMNADILNY CQKESWCKLA FYLLSFFYYL 
YSMVYTLVSF 

CNIH3, CNIH3_MOUSE (Q6ZWS4) 

Coverage is 32.5% absolute, 70.3% relative  

0001 
0051 
0101 
0151 

MAFTFAAFCY MLSLVLCAAL IFFAIWHIIA FDELRTDFKS PIDQCNPVHA 
RERLRNIERI CFLLRKLVLP EYSIHSLFCI MFLCAQEWLT LGLNVPLLFY 
HFWRYFHCPA DSSELAYDPP VVMNADTLSY CQKEAWCKLA FYLLSFFYYL 
YCMIYTLVSS 

 



CKAMP44, SHSA9_MOUSE (Q9CZN4)  

Coverage is 42.2% absolute, 61.9% relative  

0001 
0051 
0101 
0151 
0201 
0251 
0301 
0351 
0401 

MRRVLRLLLG CFLTELCARM CRAQERSGHG QLAQLGGVLL LTGGNRSGAA 
SGEAGEGVGG SDAPPTRAPT PDSCRGYFDV MGQWDPPFNC SSGDFIFCCG 
TCGFRFCCTF KKRRLNQSTC TNYDTPLWLN TGKPPARKDD PLHDPTKDKT 
NLIVYIICGV VAVMVLVGIF TKLGLEKAHR PQREHMSRAL ADVMRPQGHC 
NTDHMERDLN IVVHVQHYEN MDSRTPINNL HTTQMNNAVP TSPLLQQMGH 
PHSYPNLGQI SNPYEQQPPG KELNKYASLK AVGNSDGDWA VATLKSPKAD 
KVNDDFYAKR RHLAELAVKG NLPLHPVRVE DEPRAFSPEH GPAQQNGQKS 
RTNKMPPHPL AYNSTANFKT WDPSDQSLRR QAYGNKGKLG IAESGSCDPL 
GTRTQHFPPT QPYFITNSKT EVTV 

CKAMP52, SHSA6_MOUSE (B1ATQ6)  

Coverage is 34.6% absolute, 47.7% relative  

0001 
0051 
0101 
0151 
0201 
0251 
0301 
0351 
0401 
0451 

GRELNSTARA SGVPEAGSRR GQSAAAAAAA AAAASATVTY ETCWGYYDVS 
GQYDKEFECN NSESGYLYCC GTCYYRFCCK KRHEKLDQRQ CTNYQSPVWV 
QTPSTKVVSP GPENKYDPEK DKTNFTVYIT CGVIAFVIVA GVFAKVSYDK 
AHRPPREMNI HRALADILRQ QGPIPIAHCE RETISAIDTS PKENTPVRST 
SKNHYTPVRT AKQTPGHYGK DAYRSGGPDL HNFISSGFVT LGRGHTKGDR 
QYNHPILSSA TQTPTHEKPR MNNILTSATE PYDLSFSRSY QNLAHLPPSY 
ESAVKTNPSK YSSLKRLTDK EADEYYMRRR HLPDLAARGT LPLNVIQMSQ 
QKPLPRERPR RPIRAMSQDR VLSPRRGLPD EFGMPYDRIL SDEQLLSTER 
LHSQDPLLSP ERTAFPEQSL SRAISHTDVF VSTPVLDRYR MTKMHSHPSA 
SNNSYATLGQ SQTAAKRHAF ASRRHNTVEQ LHYIPGHHTC YTASKTEVTV 

MAGUK p55 subfamily member 2, MPP2_MOUSE (Q9WV34) 

Coverage is 26.1% absolute, 37.9% relative  

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

MPVAATNSES AMQQVLDNLG SLPNATGAAE LDLIFLRGIM ESPIVRSLAK 
AHERLEETKL EAVRDNNLEL VQEILRDLAE LAEQSSTAAE LARILQEPHF 
QSLLETHDSV ASKTYETPPP SPGLDPTFSN QPVPPDAVRM VGIRKTAGEH 
LGVTFRVEGG ELVIARILHG GMVAQQGLLH VGDIIKEVNG QPVGSDPRAL 
QELLRSASGS VILKILPSYQ EPHLPRQVFV KCHFDYDPAR DSLSPCKEAG 
LRFNAGDLLQ IVNQDDANWW QACHVEGGSA GLIPSQLLEE KRKAFVKRDL 
ELTPTSGTLC GSLSGKKKKR MMYLTTKNAE FDRHELLIYE EVARMPPFRR 
KTLVLIGAQG VGRRSLKNKL ILWDPDRYGT TVPYTSRRPK DSEREGQGYS 
FVSRGEMEAD IRAGRYLEHG EYEGNLYGTR IDSIRGVVAS GKVCVLDVNP 
QAVKVLRTAE FVPYVVFIEA PDYETLRAMN RAALESGVST KQLTEADLRR 
TVEESSRIQR GYGHYFDLSL VNSNLERTFR ELQTAMEKLR TEPQWVPVSW 
VY 



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 

MPVRKQDTQR ALHLLEEYRS KLSQTEDRQL RSSIERVISI FQSNLFQALI 
DIQEFYEVTL LDNPKCVDHS KQCEPVQPGN PWESGSLSSA AVTSESLPGG 
LSPPVEKYRY QDEEVLPSER ISPQVPNEVL GPELVHVSEK SLSEIENVHG 
FVSHSHISPI KPTEAVPPSS PIVPVTPALP VPAESPVVLP STPQANPPPV 
LVNTDSLETP TYVNGTDADY EYEEITLERG NSGLGFSIAG GTDNPHIGDD 
SSIFITKIIT GGAAAQDGRL RVNDCILRVN EADVRDVTHS KAVEALKEAG 
SIVRLYVKRR KAFRKNHEIK LIKGPKGLGF SIAGGVGNQH IPGDNSIYVT 
KIIEGGAAHK DGKLQIGDKL LAVNSVCLEE VTHEEAVTAL KNTSDFVYLK 
AAKPTSMYIN DGYAPPDITN SSSQSVDNHV SPSSYLGQTP ASPARYSPIS 
KAVLGDDEIT REPRKVVLHR GSTGLGFNIV GGEDGEGIFI SFILAGGPAD 
LSGELRKGDR IISVNSVDLR AASHEQAAAA LKNAGQAVTI VAQYRPEEYS 
RFEAKIHDLR ETMMNSSVSS GSGSLRTSQK RSLYVRALFD YDKTKDSGLP 
SQGLNFKFGD ILHVINASDD EWWQARQVTP DGESDEVGVI PSKRRVEKKE 
RARLKTVKFN SKTRGDKGEI PDDMGSKGLK HVTSNASDSE SSYHEYGCSK 
GGQEEYVLSY EPVNQQEVNY TRPVIILGPM KDRVNDDLIS EFPDKFGSCV 
PHTTRPKRDY EVDGRDYHFV TSREQMEKDI QEHKFIEAGQ YNNHLYGTSV 
QSVRAVAEKG KHCILDVSGN AIKRLQIAQL YPISIFIKPK SMENIMEMNK 
RLTDEQARKT FERAVRLEQE FTEHFTAIVQ GDTLEDIYNQ VKQIIEEQSG 
PYIWVPAKEK L 

DLG3, DLG3_RAT (Q62936)  

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 

MHKHQHCCKC PECYEVTRLA ALRRLEPPGY GDWQVPDPYG PSGGNGASSG 
YGGYSSQTLP SQAGATPTPR TKAKLIPTGR DVGPVPPKPV PGKNTPKLNG 
SGPSWWPECT CTNRDWYEQA SPAPLLVNPE ALEPSLSVNG SDGMFKYEEI 
VLERGNSGLG FSIAGGIDNP HVPDDPGIFI TKIIPGGAAA MDGRLGVNDC 
VLRVNEVDVS EVVHSRAVEA LKEAGPVVRL VVRRRQPPPE TIMEVNLLKG 
PKGLGFSIAG GIGNQHIPGD NSIYITKIIE GGAAQKDGRL QIGDRLLAVN 
NTNLQDVRHE EAVASLKNTS DMVYLKVAKP GSLHLNDMYA PPDYASTFTA 
LADNHISHNS SLGYLGAVES KVTYPAPPQV PPTRYSPIPR HMLAEEDFTR 
EPRKIILHKG STGLGFNIVG GEDGEGIFVS FILAGGPADL SGELRRGDRI 
LSVNGVNLRN ATHEQAAAAL KRAGQSVTIV AQYRPEEYSR FESKIHDLRE 
QMMNSSMSSG SGSLRTSEKR SLYVRALFDY DRTRDSCLPS QGLSFSYGDI 
LHVINASDDE WWQARLVTPH GESEQIGVIP SKKRVEKKER ARLKTVKFHA 
RTGMIESNRD FPGLSDDYYG AKNLKGVTSN TSDSESSSKG QEDAILSYEP 
VTRQEIHYAR PVIILGPMKD RVNDDLISEF PHKFGSCVPH TTRPRRDNEV 
DGQDYHFVVS REQMEKDIQD NKFIEAGQFN DNLYGTSIQS VRAVAERGKH 
CILDVSGNAI KRLQQAQLYP IAIFIKPKSI EALMEMNRRQ TYEQANKIFD 
KAMKLEQEFG EYFTAIVQGD SLEEIYNKIK QIIEDQSGHY IWVPSPEKL 

 



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 KYRYQDEDTP PLEHSPAHLP NQANSPPVIV NTDTLEAPGY 
ELQVNGTEGE MEYEEITLER GNSGLGFSIA GGTDNPHIGD DPSIFITKII 
PGGAAAQDGR LRVNDSILFV NEVDVREVTH SAAVEALKEA GSIVRLYVMR 
RKPPAEKVME IKLIKGPKGL GFSIAGGVGN QHIPGDNSIY VTKIIEGGAA 
HKDGRLQIGD KILAVNSVGL EDVMHEDAVA ALKNTYDVVY LKVAKPSNAY 
LSDSYAPPDI TTSYSQHLDN EISHSSYLGT DYPTAMTPTS PRRYSPVAKD 
LLGEEDIPRE PRRIVIHRGS TGLGFNIVGG EDGEGIFISF ILAGGPADLS 
GELRKGDQIL SVNGVDLRNA SHEQAAIALK NAGQTVTIIA QYKPEEYSRF 
EAKIHDLREQ LMNSSLGSGT ASLRSNPKRG FYIRALFDYD KTKDCGFLSQ 
ALSFRFGDVL HVIDAGDEEW WQARRVHSDS ETDDIGFIPS KRRVERREWS 
RLKAKDWGSS SGSQGREDSV LSYETVTQME VHYARPIIIL GPTKDRANDD 
LLSEFPDKFG SCVPHTTRPK REYEIDGRDY HFVSSREKME KDIQAHKFIE 
AGQYNSHLYG TSVQSVREVA EQGKHCILDV SANAVRRLQA AHLHPIAIFI 
RPRSLENVLE INKRITEEQA RKAFDRATKL EQEFTECFSA IVEGDSFEEI 
YHKVKRVIED LSGPYIWVPA RERL 

PRRT1, PRRT1_RAT (Q6MG82)  

Coverage is 12.1% absolute, 100.0% relative  

0001 
0051 
0101 
0151 
0201 
0251 
0301 

MSSEKSGLPD SVPHTSPPPY NAPQPPAEPP IPPPQTAPSS HHHHHHHYHQ 
SGTATLPRLG AGGLASAAAG AQRGPSSSAT LPRPPHHAPP GPAAGAPPPG 
CATLPRMPPD PYLQETRFEG PLPPPPPAAA APPPPAPAPT AQAPGFVVPT 
HAGAVGTLPL GGYVAPGYPL QLQPCTAYVP VYPVGTPYAS GTPGGPGVTS 
TLPPPPQGPG LALLEPRRPP HDYMPIAVLT TICCFWPTGI IAIFKAVQVR 
TALARGDLVS AEIASREARN FSFISLAVGI AAMVLCTILT VVIIIAAQHH 
ENYWDP 

PRRT2, PRRT2_MOUSE (D3Z7L6)  

Coverage is 18.9% absolute, 43.0% relative  

0001 
0051 
0101 
0151 
0201 
0251 
0301 

MAASSSQVSE MKGVEDSSKT QTEGPRHSEE GLGPVQVVAE IPDQPEALQP 
GPGITAAPVD SGPKAELAPE TTETPVETPE TVQATDLSLN PEEGSKARQE 
PASKPDVNRE TAAEEGSEPQ STAPPEPTSE PAFQINTQSD PQPTSQPPPK 
PPLQAEPPTQ EDPTTEVLTE STGEKQENGA VVPLQAGDGE EGPAPQPHSP 
PSTKTPPANG APPRVLQKLV EEDRIGRAHG GHPGSPRGSL SRHPSSQLAG 
PGVEGGEGTQ KPRDYIILAI LSCFCPMWPV NIVAFAYAVM SRNSLQQGDV 
DGAQRLGRVA KLLSIVALVG GVLIIIASCV INLGAVYK 

 



Noelin1, NOE1_RAT (Q62609) 

Coverage is 46.6% absolute, 70.6% relative  

0001 
0051 
0101 
0151 
0201 
0251 
0301 
0351 
0401 
0451 

MSVPLLKIGV VLSTMAMITN WMSQTLPSLV GLNTTRLSAA SGGTLDRSTG 
VLPTNPEESW QVYSSAQDSE GRCICTVVAP QQTMCSRDAR TKQLRQLLEK 
VQNMSQSIEV LDRRTQRDLQ YVEKMENQMK GLESKFRQVE ESHKQHLARQ 
FKAIKAKMDE LRPLIPVLEE YKADAKLVLQ FKEEVQNLTS VLNELQEEIG 
AYDYDELQSR VSNLEERLRA CMQKLACGKL TGISDPVTVK TSGSRFGSWM 
TDPLAPEGDN RVWYMDGYHN NRFVREYKSM VDFMNTDNFT SHRLPHPWSG 
TGQVVYNGSI YFNKFQSHII IRFDLKTETI LKTRSLDYAG YNNMYHYAWG 
GHSDIDLMVD ENGLWAVYAT NQNAGNIVIS KLDPVSLQIL QTWNTSYPKR 
SAGEAFIICG TLYVTNGYSG GTKVHYAYQT NASTYEYIDI PFQNKYSHIS 
MLDYNPKDRA LYAWNNGHQT LYNVTLFHVI RSDEL 

Noelin2, NOE2_MOUSE (Q8BM13) 

Coverage is 35.0% absolute, 74.4% relative  

0001 
0051 
0101 
0151 
0201 
0251 
0301 
0351 
0401 

MRKLRQTGTT IAGGQTLFQS PEEGWQLYTS AQAPDGKCVC TAVIPAQSTC 
ARDGRSRELR QLMEKVQNVS QSMEVLELRT FRDLQYVRSM ETLMRSLDAR 
LRAADGSVSA KSFQELKDRM TELLPLSSVL EQYKADTRTI VRLREEVRNL 
SGNLAAIQEE MGAYGYEDLQ QRVMALEARL HACAQKLGCG KLTGVSNPIT 
IRAMGSRFGS WMTDTMAPSA DSRVWYMDGY YKGRRVLEFR TLGDFIKGQN 
FIQHLLPQPW AGTGHVVYNG SLFYNKYQSN VVVKYHFRSR SVLVQRSLPG 
AGYNNTFPYS WGGFSDMDFM VDESGLWAVY TTNQNAGNIV VSRLDPHTLE 
VVRSWDTGYP KRSAGEAFMI CGVLYVTNSH LAGAKVYFAY FTNTSSYEYT 
DVPFNNQYSH ISMLDYNPRE RALYTWNNGH QVLYNVTLFH VISTAGDP 

Noelin3, NOE3_RAT (P63057) 

Coverage is 32.0% absolute, 52.6% relative  

0001 
0051 
0101 
0151 
0201 
0251 
0301 
0351 
0401 
0451 

MSAPLLKLGA VLSTMAMISN WMSQTLPSLV GLNTTRLSAP DTLTQISPKE 
GWQVYSSAQD PDGRCICTVV APEQNLCSRD AKSRQLRQLL EKVQNMSQSI 
EVLNLRTQRD FQYVLKMETQ MKGLKAKFRQ IEDDRKTLMT KHFQELKEKM 
DELLPLIPVL EQYKTDAKLI TQFKEEIRNL SSVLTGIQEE IGAYDYEELH 
QRVLSLETRL RDCMKKLTCG KLMKITGPIT VKTSGTRFGA WMTDPLASEK 
NNRVWYMDSY TNNKIVREYK SIADFVSGAE SRTYNLPFKW AGTNHVVYNG 
SLYFNKYQSN IIIKYSFDLG RVLAQRSLEY AGFHNVYPYT WGGFSDIDLM 
ADEIGLWAVY ATNQNAGNIV ISQLNQDTLE VMKSWSTGYP KRSAGESFMI 
CGTLYVTNSH LTGAKVYYSY STKTSTYEYT DIPFHNQYFH ISMLDYNARD 
RALYAWNNGH QVLFNVTLFH IIKTEDDT 

 



Neuritin, NRN1_RAT (O08957) 

Coverage is 41.5% absolute, 76.6% relative  

0001 
0051 
0101 

MGLKLNGRYI SLILAVQIAY LVQAVRAAGK CDAVFKGFSD CLLKLGDSMA 
NYPQGLDDKT NIKTVCTYWE DFHSCTVTAL TDCQEGAKDM WDKLRKESKN 
LNIQGSLFEL CGSGNGAAGS LLPALSVLLV SLSAALATWL SF 

GSG1-l protein, GSG1L_RAT (D3ZK93) 

Coverage is 32.3% absolute, 100.0% relative  

0001 
0051 
0101 
0151 
0201 
0251 
0301 

MKTSRRGRAL LAVALNLLAL LFATTAFLTT YWCQGTQRVP KPGCGQGGGA 
NCPNSGANAT ANSTAAPVAA SPAGAPYSWE AGDERFQLRR FHTGIWYSCE 
EELGGPGEKC RSFIDLAPAS EKGVLWLSVV SEVLYILLLV VGFSLMCLEL 
LHSSSVIDGL KLNAFAAVFT VLSGLLGMVA HMMYTQVFQV TVSLGPEDWR 
PHSWDYGWSF CLAWGSFTCC MAASVTTLNS YTKTVIEFRH KRKVFEQGYR 
EEPTFIDPEA IKYFRERIEK GDVSEEEDFR LACRHERYPT RHQPHMGDSW 
PRSSAHEAAE LNRQCWVLGH WV 

C9orf4, D3ZE85_RAT (D3ZE85) 

Coverage is 47.8% absolute, 68.3% relative  

0001 
0051 
0101 
0151 
0201 
0251 

MAGQSLRRSA WVPLLLRLLL AGIAACEASP ADDGAGPGGR GPRGRARGDA 
GADEAVPRHD SSYGTFAGEF YDLRYLSEEG YPFPTAPPVD PFAKIKVEDC 
GRTKGCFRYG KPGCNAETCD YFLSYRMIGA DVEFELSADT DGWVAVGFSS 
DKKMGGDDVM ACVHDDNGRV RIQHFYNVGQ WAKEVQRNPA RDEEGVFENN 
RVTCRFKRPV NVPRDETIVD LHLSWYYLFA WGPAIQGSIT RHDIDSPPAS 
ERVVSIYKYE DIFMPSAAYQ TFSSPFCLLL IVALTFYLLM GTP 

Brorin, VWC2_MOUSE (Q8C8N3) 

Coverage is 30.6% absolute, 68.3% relative  

0001 
0051 
0101 
0151 
0201 
0251 
0301 

MPSSSAMAVG ALSSSLLVTC CLMVALCSPS IPLEKLAQAP EQPGQEKREH 
ASRDSPGRVS ELGRASRDEG SSARDWKSKG SRALSGREAW SKQKQAWAAQ 
GGSAKAADWQ VRPRGDTPQG EPPAAAQEAI SLELVPTPEL PEEYAYPDYR 
GKGCVDESGF VYAIGEKFAP GPSACPCLCT EEGPLCAQPE CPRLHPRCIH 
VDNSQCCPQC KEKKNYCEFR GKTYQTLEEF VVSPCERCRC EANGEVLCTV 
SACPQTECVD PVYEPDQCCP ICKNGPNCFA ETAVIPAGRE VKTDECTICH 
CTYEEGTWRI ERQAMCTRHE CRQM 

 



Brorin-2l, VWC2L_RAT (D4A0X1) 

Coverage is 18.9% absolute, 44.6% relative  

0001 
0051 
0101 
0151 

MALHIHEACI LLLVIPGLVT PAAISHEDYP ADEDGPVCDQ PECPKIHPKC 
TKVEHNGCCP ECKEVKNFCE YHGKNYKILE EFKPSPCEWC RCEPSNEVHC 
VVADCAVPEC VNPIYEPEQC CPVCKNGPNC FAGTTIIPAG IEVKVDDCNI 
CHCHNGDWWK PAQCSKRECQ GKQTV 

LRRT-4, LRRT4_MOUSE (Q80XG9) 

Coverage is 21.0% absolute, 44.3% relative  

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

MGFRLITQLK GMSVFLVLFP TLLLVMLTGA QRACPKNCRC DGKIVYCESH 
AFADIPENIS GGSQGLSLRF NSIQKLKSNQ FAGLNQLIWL YLDHNYISSV 
DEDAFQGIRR LKELILSSNK ITYLHNKTFH PVPNLRNLDL SYNKLQTLQS 
EQFKGLRKLI ILHLRSNSLK TVPIRVFQDC RNLDFLDLGY NRLRSLSRNA 
FAGLLKLKEL HLEHNQFSKI NFAHFPRLFN LRSIYLQWNR IRSVSQGLTW 
TWSSLHTLDL SGNDIQAIEP GTFKCLPNLQ KLNLDSNKLT NVSQETVNAW 
ISLISITLSG NMWECSRSIC PLFYWLKNFK GNKESTMICA GPKHIQGEKV 
SDAVETYNIC SDVQVVNTER SHLAPQTPQK PPFIPKPTIF KPDAVPATLE 
AVSPSPGFQI PGTDHEYEHV SFHKIIAGSV ALFLSVAMIL LVIYVSWKRY 
PASMKQLQQH SLMKRRRKKA RESERQMNSP LQEYYVDYKP TNSETMDISV 
NGSGPCTYTI SGSRECEIPH HVKPLPYYSY DQPVIGYCQA HQPLHINKAY 
EAVSIEQDDS PSLELGRDHS FIATIARSAA PAIYLERITN 

PORCN, PORCN_MOUSE (Q9JJJ7) 

Coverage is 8.5% absolute, 35.8% relative  

0001 
0051 
0101 
0151 
0201 
0251 
0301 
0351 
0401 
0451 

MATFSRQEFF QQLLQGCLLP TVQQGLDQIW LLLTICFACR LLWRLGLPSY 
LKHASTVAGG FFSLYHFFQL HMVWVVLLSL LCYLVLFLCR HSSHRGVFLS 
VTILIYLLMG EMHMVDTVTW HKMRGAQMIV AMKAVSLGFD LDRGEVGAVP 
SPVEFMGYLY FVGTIVFGPW ISFHSYLQAV QGRPLSRRWL KKVARSLALA 
LLCLVLSTCV GPYLFPYFIP LDGDRLLRNK KRKARGTMVR WLRAYESAVS 
FHFSNYFVGF LSEATATLAG AGFTEEKDHL EWDLTVSRPL NVELPRSMVE 
VVTSWNLPMS YWLNNYVFKN ALRLGTFSAV LVTYAASALL HGFSFHLAAV 
LLSLAFITYV EHVLRKRLAQ ILSACILSKR CLPDCSHRHR LGLGVRALNL 
LFGALAIFHL SYLGSLFDVD VDDTTEEQGY GMAYTVHKWS ELSWASHWVT 
FGCWIFYRLI G 

 



PIP-PP SAC1, SAC1_RAT (Q9ES21)  

Coverage is 44.6% absolute, 62.8% relative  

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

MAATAYEHLK LHITPEKFYV EACDDGADDV LIIDRVSTEV TLAVKKDVPP 
SAVTRPIYGI MGTIHLVAGN YLVVITKKMK VGEFFNHVIW KATDFDVLSY 
KKTMLHLTDI QLQDNKTFLA MLNHVLSTDG FYFSTTYDLT HTLQRLSNTS 
PEFQEMSLLE RADQRFVWNG HLLRELSAQP EVHRFALPVL HGFITMHSCS 
INGKYFDWIL ISRRSCFRAG VRYYVRGIDS EGHAANFVET EQIVHYSGNR 
ASFVQTRGSI PVFWSQRPNL KYKPDPQINK VANHMDGFQR HFDSQVIIYG 
KQVIINLVNH KGSEKPLEQT FAKMVSSLGS GMIRYIAFDF HKECKNMRWD 
RLSILLDQVA EMQDELSYFL VDSAGKVVTN QEGVFRSNCM DCLDRTNVIQ 
SLLARRSLQA QLQRLGVLHV GQKLEEQDEF EKIYKNAWAD NANACAKQYA 
GTGALKTDFT RTGKRTQLGL VMDGFNSLLR YYKNNFSDGF RQDSIDLFLG 
NYSVDELDSH SPLSVPRDWK FLALPIIMVV AFSMCIICLL MAGDTWTETL 
AYVLFWGVAS IGTFFIILYN GKDFVDAPRL VQKEKID 

lipase ABHD6, ABHD6_MOUSE (Q8R2Y0) 

Coverage is 62.5% absolute, 88.6% relative  

0001 
0051 
0101 
0151 
0201 
0251 
0301 

MDLDVVNMFV IAGGTLAIPI LAFVASFLLW PSALIRIYYW YWRRTLGMQV 
RYAHHEDYQF CYSFRGRPGH KPSILMLHGF SAHKDMWLSV VKFLPKNLHL 
VCVDMPGHEG TTRSSLDDLS IVGQVKRIHQ FVECLKLNKK PFHLIGTSMG 
GHVAGVYAAY YPSDVCSLSL VCPAGLQYST DNPFVQRLKE LEESAAIQKI 
PLIPSTPEEM SEMLQLCSYV RFKVPQQILQ GLVDVRIPHN SFYRKLFLEI 
VNEKSRYSLH ENMDKIKVPT QIIWGKQDQV LDVSGADILA KSISNSQVEV 
LENCGHSVVM ERPRKTAKLI VDFLASVHNT DNKKLN 

lipase ABD12, ABD12_RAT (Q6AYT7) 

Coverage is 53.5% absolute, 74.5% relative  
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MRKRTEPVTL EHERCAASGS SSSGSAAAAL DADCSLKQNL RLAGKGTAEP 
HSASDAGMKR ALGRRKSLWF RLRKILLCVL GFYIAIPFLV KLCPGIQAKL 
IFLNFVRVPY FIDLKKPQDQ GLNHTCNYYL QPEDDVTIGV WHTIPSVWWK 
NAQGKDQMWY EDALASNHPI ILYLHGNAGT RGGDHRVELY KVLSSLGYHV 
VTFDYRGWGD SVGTPSERGM TYDALHVFDW IKARSGDNPV YIWGHSLGTG 
VATNLVRRLC ERETPPDALI LESPFTNIRE EAKSHPFSVI YRYFPGFDWF 
FLDPITSSGI KFANDENMKH ISCPLLILHA EDDPVVPFHL GRKLYNIAAP 
SRSFRDFKVQ FIPFHSDLGY RHKYIYKSPE LPRILREFLG KSEPERQH 

 



CPT-1, CPT1C_MOUSE (Q8BGD5) 

Coverage is 30.1% absolute, 53.6% relative  
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MAEAHQASSL LSSLSSDGAE VELSSPVWQE IYLCALRSWK RHLWRVWNDF 
LAGVVPATPL SWLFLFSTIQ LACLLQLDPS LGLMEKIKEL LPDWGGQHHQ 
LQGFLSAAVF ASCLWGALIF TLHVALRLLL SHHGWLLEPH GAMSSPTKTW 
LALVRIFSGR HPRLFSFQRA LPRQPVPSAQ ETVRKYLESV RPVLGDDAFD 
RATALANDFL RLHAPRLQLY LQLKSWCTSN YVSDWWEEFV YLRSRGSLIN 
STYYMMDFLY VTPTPLQAAR AGNAVHTLLL YRHLLNRQEI SPTLLMGMRP 
LCSAQYERMF NTTRIPGVEK DHLRHLQDSR HVAVFHRGRF FRVGTHSPNG 
LLSPRALEQQ FQDILDDPSP ACPLEEHLAA LTAAPRSMWA QVRESVKTHA 
ATALEAVEGA AFFVSLDSEP AGLTREDPAA SLDAYAHALL AGRGHDRWFD 
KSFTLIVFSN GKLGLSVEHS WADCPVSGHL WEFTLATECF QLGYATDGHC 
KGHPDPTLPQ PQRLQWDLPE QIQPSISLAL RGAKTLSGNI DCHVFPFSHF 
GKSFIKCCHV SSDSFIQLVL QLAHFRDRGQ FCLTYESAMT RLFLEGRTET 
VRSCTREACQ FVRAMDNKET DQHCLALFRV AVDKHQALLK AAMSGQGIDR 
HLFALYIMSR LLHMQSPFLT QVQSQQWLLS TSQVPVQQTH LIDVHNYPDY 
VSSGGGFGPA HDHGYGISYI FMGENAITFH ISSKKSSTET DSHRLGQHIE 
NALLDVASLF RVGQHFKRQF RGENSDYRYN FLSCKTVDPN TPTSSTNL 

Rap-2b, RAP2B_RAT (P61227)  

Coverage is 62.3% absolute, 71.7% relative  
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MREYKVVVLG SGGVGKSALT VQFVTGSFIE KYDPTIEDFY RKEIEVDSSP 
SVLEILDTAG TEQFASMRDL YIKNGQGFIL VYSLVNQQSF QDIKPMRDQI 
IRVKRYERVP MILVGNKVDL EGEREVSYGE GKALAEEWSC PFMETSAKNK 
ASVDELFAEI VRQMNYAAQP NGDEGCCSAC VIL 

 
 
 



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 mb/ko rb/IgG mb/IgG mb/ko rb/IgG mb/IgG mb/ko rb/IgG mb/IgG mb/ko rb/IgG mb/IgG mb/ko rb/IgG mb/IgG mb/ko rb/IgG mb/IgG mb/ko rb/IgG mb/IgG mb/ko 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

GluA3 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 γ-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 γ-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 γ-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 γ-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 γ-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 0 338 119 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 18 159 117 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 11 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 11 235 477 405 623

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 260 119 119 223 191 191 29 32 32 35 34 36 919 377 35 44 42 43 252 363 4 11 267 151 126 37 36 46

C9orf4 185 55 55 275 89 78 13 11 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-2l 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 11 11 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/IgG mb/IgG mb/ko rb/IgG mb/IgG mb/ko rb/IgG mb/IgG mb/ko rb/IgG mb/IgG rb/IgG mb/IgG
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 11 237 323 4512 3798
TARP γ-2 4392 2168 2168 303 37 37 6319 2917 66 2885 2992 1583 2181
TARP γ-3 4920 2205 2205 211 46 46 8790 1961 51 3686 1059 198 173
TARP γ-4 365 36 5 46 0 0 824 82 45 341 238 224 188
TARP γ-7 425 498 498 16 3 5 374 150 39 249 329 465 480
TARP γ-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 23 111 226 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 11 14 18 14
Brorin-2l 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 γ-2 (CCG2) ATDYLQASAITR 2668700 6.89e+04
DNSFLQVHNCIQK 535830 1.02e+05
TCCLEGNFK 606710 2.01e+04

TARP γ-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 γ-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 γ-5 (CCG5) DAETYFNYK 1066100 3.58e+04
MSLHSGLWR 291550 3.53e+04
VCFLAGEER 634210 2.72e+04

TARP γ-7 (CCG7) EGAGVMSVYLFTK 1626400 7.00e+04
MALHAGLWR 102800 1.65e+04
VCFFAGR 347580 1.72e+04
YPDHLHISTSPC 140020 7.54e+03

TARP γ-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 (CI004) 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

IITGGAAAQDGR 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
NAGQTVTIIAQYKPEEYSR 1055100 3.16e+04
NASHEQAAIALK 1132400 8.63e+04
NTYDVVYLK 1250000 4.49e+04

GluA1 (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

GluA2 (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

GluA3 (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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