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Legends:
Supplementary Table 1: Descriptive statistics of the de novo assembly transcriptomes

from nerve ring (NR), radial nerve (RN) and tentacles (T).

Supplementary Table 2: List and accession numbers of iGIUR subunits analysed in this

study.

Supplementary Table 3: List of accession numbers, genome location and positions of

the neighbouring genes used in the gene synteny analysis.

Supplementary Figure 1: Phylogenetic tree of the H. arguinesis and A. japonicus and

other vertebrate and invertebrate iGIuRs. The tree was built using ML method.

Supplementary Figure 2: Schematic linear representation of the predicted structure of
the H. arguinensis GluH subunits. The consensus structures of the H. sapiens GluA, GluK
and GluD are represented for comparisons. Only complete sequences are represented
with size indicated. The amino-terminal domain is represented in pink, the ligand-binding
domain (S1 and S2 domains) are marked with blue boxes, the transmembrane (TM)
regions (the three membrane-spanning helices (M1, M3, and M4) and a membrane re-
entrant loop (M2)) are represented in yellow and the C-terminal domains in indicated in

white. The predicted signal peptide (SP) is also indicated.

Supplementary Figure 3: Schematic linear representation of the predicted structure of
the IGIUR subunit genes in A. japonicus. The consensus structures of the H. sapiens
GluA, GluK and GIuD is represented for comparisons. Only complete sequences are
represented, and size (aa) is indicated. The amino-terminal domain is represented in pink,
the ligand-binding domain (S1 and S2 domains) are marked with blue boxes, the

transmembrane (TM) regions (the three membrane -spanning helices (M1, M3, and M4)
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and a membrane re-entrant loop (M2)) are represented in yellow and the C-terminal
domains in indicated in white. The predicted signal peptide (SP) is also indicated.

Supplementary Figure 4: Schematic linear representation of the predicted structure of
the IGIUR subunit genes in S. purpuratus. The consensus structures of the H. sapiens
GluA, GluK and GIuD is represented for comparisons. Only complete sequences are
represented, and size (aa) is indicated. The amino-terminal domain is represented in pink,
the ligand-binding domain (S1 and S2 domains) are marked with blue boxes, the
transmembrane (TM) regions (the three membrane-spanning helices (M1, M3, and M4)
and a membrane re-entrant loop (M2)) are represented in yellow and the C -terminal
domains in indicated in white. The predicted signal peptide (SP) is also indicated.

Supplementary Figure 5: Gene expression levels of Griha5, Grihb, Grihcl and Grihc2
in nerve Ring (NR), radial nerve (RN) and tentacles (T) as determined by gPCR and
normalized against 18s, and represented as the mean = SEM of three biological replicates
(n=3).

Supplementary Data 1: Aligned sequence alignment used to build the phylogenetic tree.

Supplementary Data 2: A three-way analysis of variance with sex, tissue and receptor
as factors to compare differences in expression levels (FPKM), followed by the
multicomparison Holm-Sidak a posteriori test when main effects were statistically
significant. Statistical analysis was performed using SigmaPlot software (version 14.0,

Systat Software, Inc).



Supplementary Table 1: Descriptive statistics of the de novo assembly transcriptomes from nerve ring (NR), radial nerve (RN) and tentacles

m.

NR RN T
Post-QC normalized reads 236 052 610 189 140 018 223193 422
Total Trinity ‘genes’ 506 780 331503 483 550
Total Trinity transcripts 765 497 489 595 719972
N50 (bp) 1009 656 1042

Average length (bp) 688 571 698




Supplementary Table 2

Supplementary Table 2: List and of iGluRs in this study
i Name p Protein symbol Accession Gene location (bp) Database Observations
e g in the No (gene
to Ramos- phylogenetic or protein)
CHORDATA
Human Homo sapiens (Hsap)  GRIA GluA1_Hsa Hsap_GIuA1 Hsap_GIuA1 EN 5: 153,489,615-153,813,869 hitps://www.ensembl.org/index html
GIuA2_Hsa Hsap_GIuA2 Hsap_GIuA2 ENSG00000" 4:157,204,182-157,366,075:1 https://www.ensembl.org/index.html
GIUA3_Hsa Hsap_GIuA3 Hsap_GIuA3 ENSG00000" X:123,184,153-123,490,915:1 https://www.ensembl.org/index.html
GluA4_Hsa Hsap_GIuA4 Hsap_GIuA4 ENSG00000° 11:105,609,994-105,982,092:1 https://www.ensembl.org/index.html
GRID GluD1_Hsa Hsap_GIluD1 Hsap_GluD1 ENSG00000° 10:85,599,552-86,366,795:-1 https://www.ensembl.org/index.html
GluD2_Hsa Hsap_GIuD2 Hsap_GIuD2 ENSG00000" 4:92,303,966-93,810,157:1 https://www.ensembl.org/index.html
GRIK GluK1_Hsa Hsap_GIuK1 Hsap_GIuK1 ENSG00000" 21:29,536,933-29,940,033:-1 https://www.ensembl.org/index.html
GIuK2_Hsa Hsap_GIuK2 Hsap_GIuK2 ENSG00000° 6:101,181,257-102,070,083:1 https://www.ensembl.org/index.html
GluK3_Hsa Hsap_GIuK3 Hsap_GIuK3 ENSG00000" 1:36,795,527-37,034,515:-1 https://www.ensembl.org/index.html
GluK4_Hsa Hsap_GIuK4 Hsap_GIuK4 ENSG00000" 11:120,511,700-120,988,904:1 https://www.ensembl.org/index.html
GluK5_Hsa Hsap_GIuK5 Hsap_GIuK5 ENSG00000" 19:41,998,321-42,069,498:-1 https://www.ensembl.org/index.html
GRIN GIuN1_Hsa Hsap_GIuN1 Hsap_GIuN1 ENSG00000° 9:137,139,154-137,168,756:1 https://www.ensembl.org/index.html
GluN2A_Hsa Hsap_GIuN2A Hsap_GIuN2A ENSG00000" 16:9,753,404-10,182,754:-1 https://www.ensembl.org/index.html
GIuN2B_Hsa Hsap_GIuN2B Hsap_GIuN2B ENSGO00000z 12:13,437,942-13,981,957:-1 https://www.ensembl.org/index.htm!
GIUN2C_Hsa Hsap_GIuN2C Hsap_GIuN2C ENSG00000" 17:74,842,023-74,861,504:-1 https://www.ensembl.org/index.html
GIuN2D_Hsa Hsap_GIuN2D Hsap_GIuN2D ENSGO00000" 19:48,394,875-48,444,931:1 https://www.ensembl.org/index.html
GIUN3A_Hsa Hsap_GIuN3A Hsap_GIuN3A ENSG00000° 9:101,569,352-101,738,647:-1 https://www.ensembl.org/index.html
GIuN3B_Hsa Hsap_GIuN3B Hsap_GIuN3B ENSG00000" 19:1,000,419-1,009,732:1 https://www.ensembl.org/index.html
Actinopteri
Spotted Gar Lepisosteus oculatus (Loc GRIA no Locu_GluA1 Locu_GluA1 ENSLOCGO LG6:23,338,043-23,414,928:1 https://www.ensembl.org/index.html
no Locu_GluA2 Locu_GluA2 ENSLOCGO LG4:20,840,927-20,919,692:-1 https://www.ensembl.org/index.html
no Locu_GIuA3 Locu_GIuA3 ENSLOCGO LG7:38,690,001-38,822,115:1)  https://www.ensembl.org/index.html
no Locu_GluA4 Locu_GluA4 ENSLOCGO LG3:10,345,578-10,431,548:-1 https://www.ensembl.org/index.html
GRID no Locu_GIuD1 Locu_GIuD1 ENSLOCGO LG5:15,093,769-15,449,890:1 https://www.ensembl.org/index.html
no Locu_Glub2 Locu_Glub2 ENSLOCGO LG2:55,349,903-55,560,392:1 https://www.ensembl.org/index.html
GRIK no Locu_GluK1 Locu_GluK1 ENSLOCGO LG3:18,095,786-18,186,967:-1 https://www.ensembl.org/index.html
no Locu_GluK2 Locu_GluK2 ENSLOCGO LG1:39,330,996-39,572,025:-1 https://www.ensembl.org/index.html
no Locu_GIuK3 Locu_GIuK3 ENSLOCGO LG6:5,090,046-5,202,751:-1 https://www.ensembl.org/index.html
no Locu_GluK4 Locu_GluK4 ENSLOCGO LG26:1,202,411-1,458,215:-1 https://www.ensembl.org/index.html
no Locu_GIuKS Locu_GIuKS ENSLOCGO LG24:2,031,259-2,041,261:-1 https://www.ensembl.org/index.html
GRIN no Locu_GIuN1 Locu_GluN1 ENSLOCGO LG21:16,089-44,500:-1 https://www.ensembl.org/index.html
no Locu_GIuN2a Locu_GIuN2a ENSLOCGO LG13:11,702,883-11,805,831:1  https://www.ensembl.org/index.html
no Locu_GluN2b Locu_GluN2b ENSLOCGO LG12:35,899,227-35,934,905:1  https://www.ensembl.org/index.html
no Locu_GIuN2cb Locu_GIuN2cb ENSLOCGO LG10:29,847,759-29,940,166:1  https://www.ensembl.org/index.html
no Locu_GluN3a Locu_GluN3a ENSLOCGO LG2:6,805,258-6,827,731:1 https://www.ensembl.org/index.html
no Locu_GIuN3b Locu_GIuN3b ENSLOCGO LG19:3,399,644-3,456,981:-1 https://www.ensembl.org/index.html
Elephant shark Callorhinchus milii (Cmil) GRIA no Cmil_GluA1 Cmil_GluA1 ENSCMIGO00! KI636058.1:127,320-152,235:-1  https://www.ensembl.org/index.html
no Cmil_GluA2 Cmil_GluA2 ENSCMIG00 KI635921.1:3,633,570-3,697,238:- https://www.ensembl.org/index.html
no Cmil_GIuA3 Cmil_GIuA3 ENSCMIG00 KI635856.1:14,962,626-15,059,85 https://www.ensembl.org/index.html
no Cmil_GluA4 Cmil_GluA4 ENSCMIG00 KI635977.1:1,689,041-1,804,198:" https://www.ensembl.org/index.html
GRID no Cmil_GluD1 Cmil_GluD1 ENSCMIG00 KI635857.1:7,227,869-7,500,265:" https://www.ensembl.org/index.html
no Cmil_GluD2 Cmil_GluD2 ENSCMIG00 KI636010.1:1,019,865-1,093,765:- https://www.ensembl.org/index.html
GRIK no Cmil_GluK1 Cmil_GluK1 ENSCMIG00 KI635858.1: 675,000-760,187 https://www.ensembl.org/index.htm!
no Cmil_GIuK2 Cmil_GluK2 ENSCMIG00 KI635920.1: 3,406,586-3,629,323 https://www.ensembl.org/index.html
no Cmil_GluK3 Cmil_GluK3 ENSCMIG00 KI635890.1:3,887,665-3,950,921:" https://www.ensembl.org/index.html
no Cmil_Gluk4 Cmil_Gluk4 ENSCMIG00 KI636507.1:2,381-32,395:1 https://www.ensembl.org/index.html
GRIN no Cmil_GluN1 Cmil_GluN1 ENSCMIG00 KI635931.1:1,040,664-1,074,668:- https://www.ensembl.org/index.html
no Cmil_GluN2a Cmil_GluN2a ENSCMIG00 KI635985.1:1,390,289-1,492,383:" https://www.ensembl.org/index.html
no Cmil_GluN2b Cmil_GluN2b ENSCMIG00 KI636656.1:16,150-30,681:-1 https://www.ensembl.org/index.html
no Cmil_GluN2cb Cmil_GluN2cb ENSCMIG00 KI635864.1:2,506,866-2,533,499:- https://www.ensembl.org/index.html
no Cmil_GluN3a Cmil_GluN3a ENSCMIG00 KI635875.1:8,493,793-8,535,145:" https://www.ensembl.org/index.html
no Cmil_GIluN3b Cmil_GIluN3b ENSCMIG00 KI636063.1:118,563-130,574:-1 _ https://www.ensembl.org/index.html
CEPHALOCHORDATA
phic GRIA GluA14alpha_Bla Blan_GluAalpha Blan_GluAa BL13071 Scaffold Sc0000169: 322,003~ https://metazoa.ensembl.org/index.html
GluA14beta_Bla Blan_GluAbeta Blan_GIuAB BLO3717 Scaffold Sc0000169: 355,728-392 https:/metazoa.ensembl.org/index.html
GRID GluD12alpha_Bla Blan_GluDalpha Blan_GluDa BL09067 Scaffold Sc0000013: 1,222,816-1, https://metazoa.ensembl.org/index.html
no Blan_GluDbeta Blan_GIluDB BL22985 Scaffold Sc0000069: 1,283,621-1, https:/metazoa.ensembl.org/index.html
no Blan_GluDgamma Blan_GluDy BL16126 Scaffold Sc0000244: 357,075-388 https://metazoa.ensembl.org/index.html
no Blan_GluDdelta Blan_GIluD3 BL0O6770 Scaffold Sc0000076: 1,191,521-1, hitps:/metazoa.ensembl.org/index.html
no Blan_GluDepsilon Blan_GluDe BL11019 Scaffold Sc0000365: 39,035- https://metazoa.ensembl.org/index.html
GRIK GluK15alpha_Bla Blan_GluKalpha Blan_GluKa BL24523  Scaffold Sc0000446: 62,301- htps:/www.ncbi.nim.nih.gov/
GluK15betaB_Blz Blan_GluKbeta Blan_GIuKp BL08733 Scaffold Sc0000446: 75,401~ https://metazoa.ensembl.org/index.html
GRIN no Blan_GIuN1beta Blan_GIuN1B BL12007 Scaffold Sc0000003: 4,103,935-  https://metazoa.ensembl.org/index.html
GIuN1_Bla Blan_GluN1alpha Blan_GluN1a BL11108 Scaffold Sc0000003: 4,103,486-4, https://metazoa.ensembl.org/index.html
GluN2ADalpha_E Blan_GluN2alpha Blan_GluN2a BL11102 Scaffold Sc0000241: 278,911-285 https:/metazoa.ensembl.org/index.html
GIuN2ADbeta_BI. Blan_GluN2beta Blan_GIuN2B BL08239 Scaffold Sc0000241: 294,676-312 https://metazoa.ensembl.org/index.html
no Blan_GluN2gamma Blan_GluN2y BL9I6879 Scaffold Sc0000241: 325,945-354 https:/metazoa.ensembl.org/index.html
no Blan_GIuN3 Blan_GIuN3 BL24020 Scaffold Sc0000009: 3,312,962-  https://metazoa.ensembl.org/index.html
GRIE GIUE1_Bla Blan_GIuE1 Blan_GIUE1 BL10074 Scaffold Sc0000033: 2,060,659-2, nsembl.org/index.html
no Blan_GIuE2 Blan_GIuE2 BL19113 Scaffold Sc0000016: 1,457,174-1, https://metazoa.ensembl.org/index.html
GIuE6_Bla Blan_GIUE3 Blan_GIUE3 BL95332 Scaffold Sc0000022: 204,505- https://metazoa.ensembl.org/index.html
no Blan_GIuE4 Blan_GIuE4 BL24839 Scaffold Sc0000007: 932,665-965 https://metazoa.ensembl.org/index.html
GRIF no Blan_GIuF1 Blan_GIuF1 BL06495 Scaffold Sc0000119: 462,353-472 https:/metazoa.ensembl.org/index.html
GluF2_Bla Blan_GIuF2 Blan_GIuF2 BL16016 Scaffold Sc0000038: 1,142,295-1, https://metazoa.ensembl.org/index.html
Branchiostoma floridae (B GRIF GluF1_Bfl Bflo_GIuF1 Bflo_GIuF1 XP_0356995 NC_049993.1 (4490254..4496483 https://www.ncbi.nim.nih.gov/
GluF2_Bfl Bflo_GIuF2 Bflo_GluF2 XP_0356651; NW_023365777.1 https://www.ncbi.nim.nih.gov/
GIuF3_Bfl Bflo_GIuF3 Bflo_GIuF3 XP_0356999' NC_049993.1 https://www.ncbi.nim.nih.gov/
GluF4_Bfl Bflo_GluF4 Bflo_GluF4 XP_0356999: NC_049993.1 https://www.ncbi.nim.nih.gov/
TUNICATA
Sea Vase Ciona intestinalis (Cint) ~ GRIA no Cint_GIuA Cint_GIuA ENSCINGO0( Chromosome 2: 3,913,082-3,925,¢ https://www.ensembl.org/index.html
GRID no Cint_GluDalpha Cint_GluDa ENSCINGO0( Chromosome 12: 254,541-257,89: https://www.ensembl.org/index.html
no Cint_GluDbeta Cint_GIluDB ENSCINGO0( Chromosome 1: 5,546,365-5,548,7 https://www.ensembl.org/index.html
GRIN no Cint_GIuN1 Cint_GIuN1 ENSCINGOO( Scaffold HT000019.1: 5,208-5,38€ https://www.ensembl.org/index.html
GRIE GIUE1_Cin Cint_GIUE1 Cint_GIUE1 ENSCINGO0( Chromosome 3: 2,229,396-2,230,¢ https://www.ensembl.org/index.html
GIuE2_Cin Cint_GIUE2 Cint_GIuE2 ENSCINGOO( Scaffold HTO00098.1: 114,720-11: https://www.ensembl.org/index.html
no Cint_GIukK Cint_GIuK ENSCINGO0( Chromosome 1: 5,546,741-5,547,1 https://www.ensembl.orgfindex html  incomplete, not used in the phylogeny
no Cint_GIuN2 Cint_GIuN2 ENSCING00( Chromosome 9: 4,101,979-4,104,( https:/A ensembl.org/index.html not used in the phylogeny
HEMICHORDATA
Acron worm Saccoglossus kowalevskii GRIA GluA-14_Sko Skow_GIuA5 Skow_GIuA XP_0068118 NW_003107109.1 (101783..115598)
GRID GluD1-2beta_Skc Skow_GluDbeta Skow_GIuDp XP_00273201 NW_003111970.1
GluD1-2alpha_Sk Skow_GluDalpha Skow_GluDa XP_0027342! NW_003122930.1
no Skow_GluDgamma Skow_GluDy XP 0068252 NW 003155759.1 (13522..68870' https://www.ncbi.nim.nih.gov/
GRIK GluK1-5_Sko  Skow_GIuK6 Skow_GIuK XP_00682291 NW_003147272.1
GRIN GluN1beta_Sko Skow_GluN1alpha Skow_GIuN1a XP_0027422' NW_003158233.1
GluN1alpha_Sko Skow_GluN1beta Skow_GIuN1f XP_0356629 NC_049997.1
GIuN2ADbeta_Sk Skow_GluN2alpha Skow_GIuN2a XP_00273321 NW_003119425.1 (701407..731152, complement)
GluN2ADgamma_ Skow_GluN2beta Skow_GIuN2p XP_0068146" NW_003119425.1
GIuN2ADdelta_S' Skow_GluN2gamma  Skow_GIuN2y XP_0068229: NW_003146809.1 (9033..24676)
GIuN2ADalpha_€ Skow_GluN2delta Skow_GIuN25 XP 0068146 NW 003146809.1 (9033..24676) https://www.ncbi.nim.nih.gov/
GIuN3ABbeta_Sk Skow_GluN3alpha Skow_GIuN3a XP_00273411 NW_003122440.1
GIuN3ABalpha_S Skow_GIuN3beta Skow_GIuN3p XP_00273411 NW_003122440.1
GRIE GIUE1_Sko Skow_GIUE1 Skow_GIUE1 XP_0027377: NW_003137330.1
GIUE2_Sko Skow_GIUE2 Skow_GIUE2 XP_0027303/ NW_003105101.1 (129604..150032, complement)
Skow_GIuF XP 0027315 NW 003109091.1 (10116..14714) https://www.ncbi.nim.nih.gov/ not used in the phylogeny tree

XP 0068152 NW 003120935.1 (55222..73407" https://www.ncbi.nim.nih.gov/
XP 0068205 NW 003138337.1 (141954..1683" https://www.ncbi.nim.nih.gov/

Xl
X
Xl

TTT

0027342 NW 003122930.1 (103446..1201; https://www.ncbi.nim.nih.gov/
0027305 NW 003105604.1 (135976..1594; https://www.ncbi.nim.nih.gov/
0068252 NW 003155759.1 (13522..68870! https://www.ncbi.nim.nih.gov/

XP 0068157 NW 003158233.1 (144272..18117 https://www.ncbi.nim.nih.gov/

ADB22420.1 NW 003122908.1 (1285853..131: https://www.ncbi.nim.

gov/

XP 0027341 NW 003119425.1 (701407..7311¢ https:/www.ncbi.nim.nih.gov/

XP 0068229: NW 003122440.1 (117255..1959¢ https://www.ncbi.nim.

gov/

XP_0068146 NW_003119425.1 (246711..33954 https://www.ncbi.nim.nih.gov/

duplicate isoform, not used in the phylogeny tree
duplicate isoform, not used in the phylogeny tree
duplicate isoform, not used in the phylogeny tree
duplicate isoform, not used in the phylogeny tree
duplicate isoform, not used in the phylogeny tree
duplicate isoform, not used in the phylogeny tree
duplicate isoform, not used in the phylogeny tree
duplicate isoform, not used in the phylogeny tree
duplicate isoform, not used in the phylogeny tree
duplicate isoform, not used in the phylogeny tree
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Crown of thome Star Acanthaster planci (Aplan) GRIA GluA1-4alpha_Ar Apla_GluAalpha Apla_GluAa XP_0220862: NW_019091385.1 htps://www.ncbi.nim.nih.gov/
GluA1-4beta_Apl Apla_GluAbeta Apla_GIuAB XP_0220862: NW_019091385.1 htps:/www.ncbi.nim.nih.gov/
GRID GluD1-2_Apl  Apla_GluD Apla_GIuD XP_0220856' NW_019091383.1 hitps://www.ncbi.nim.nih.gov/
GRIK GluK15beta_Apl Apla_GluKalpha Apla_GluKa XP_02210351 NW_019091512.1 htps:/www.ncbi.nim.nih.gov/
GluK15alpha_Apl Apla_GluKbeta Apla_GIuKp XP_0221035| NW_019091512.1 htps://www.ncbi.nim.nih.gov/
GRIN GIuN1_Apl Apla_GIuN1 Apla_GIuN1 XP_0221119i NW_019091362.1 htps:/www.ncbi.nim.nih.gov/
GIUN3AB_Apl  Apla_GIuN3 Apla_GIUN3 XP_0221054: NW_019091539.1 hitps://www.ncbi.nlm.nih.gov/
GRIH GIuF_Apl Apla_GIuHA Apla_GIuHA XP_0221058! NW_019091545.1 htps:/www.ncbi.nim.nih.gov/
no Apla_GIuHB Apla_GIuHB XP_0221058! NW_019091545.1 (519395..5281¢ https://www.ncbi.nlm.nih.gov/
no Apla_GIuHC Apla_GIuHC XP_0221058: NW_019091545.1 (496177..5107( https://www.ncbi.nlm.nih.gov/
European starfish _ Asterias rubens (Arub)  GRIA no Arub_GluAalpha Arub_GIuAa XP_0336316/ NC_047069.1 (18796746..188408 https://www.ncbi.nim.nih.gov/
no Arub_GluAbeta Arub_GIuAB XP_0336315: NC_047069.1 (18722462..187558 https://www.ncbi.nlm.nih.gov/
GRID no Arub_GluD Arub_GIuD XP_0336279: NC_047066.1 (13148097..131927 https://www.ncbi.nlm.nih.gov/
GRIK no Arub_GluK1 Arub_GluKa XP_0336351 NC_047072.1 (6699612..6712636 https:/www.ncbi.nlm.nih.gov/
no Arub_GluK2 Arub_GIuKp XP_0336359; NC_047072.1 (6809380..6849825 https://www.ncbi.nlm.nih.gov/
GRIN no Arub_GIuN1 Arub_GIuN1 XP_0336293 NC_047067.1 (68809..89316) https://www.ncbi.nlm.nih.gov/
no Arub_GIuN3 Arub_GIuN3 XP_0336369: NC_047073.1 (11765967..118033 https://www.ncbi.nlm.nih.gov/
GRIH no Arub_GIuHA Arub_GIuHA XP_0336342: NC_047071.1 (20143424..201560 https://www.ncbi.nlm.nih.gov/
no Arub_GIluHB Arub_GIuHB XP_0336340: NC_047071.1 (12681745..127024 https://www.ncbi.nlm.nih.gov/
no Arub_GIuHC Arub_GIuHC XP_0336340: NC_047071.1 (20160360..20170¢ https://www.ncbi.nlm.nih.gov/
XP_0336369: NC_047073.1 (11765967..118033 https://www.ncbi.nlm.nih.gov/ duplicate isoform, not used in the phylogeny tree
XP_0308509: NW_022145607.1 (3865542..391" https://www.ncbi.nlm.nih.gov/ duplicate isoform, not used in the phylogeny tree
XP_0308509: NW_003577131.1 (540216..65341 https://www.ncbi.nlm.nih.gov/ duplicate isoform, not used in the phylogeny tree
XP_0308367: NW_022145596.1 (20190359..20: https://www.ncbi.nlm.nih.gov/ duplicate isoform, not used in the phylogeny tree
XP_0308360: NW_022145596.1 (22397414..22« https://www.ncbi.nim.nih.gov/ duplicate isoform, not used in the phylogeny tree
XP_0308360: NW_022145596.1 (20265519..20: https://www.ncbi.nlm.nih.gov/ duplicate isoform, not used in the phylogeny tree
XP_0308360: NW_022145596.1 (22480884..22! https://www.ncbi.nlm.nih.gov/ duplicate isoform, not used in the phylogeny tree
XP_03084811 NW_022145605.1 (35730642..35" https://www.ncbi.nlm.nih.gov/ duplicate isoform, not used in the phylogeny tree
XP_782443.2 NW_022145615.1 (7692187..771« https://www.ncbi.nim.nih.gov/ duplicate isoform, not used in the phylogeny tree
XP_03083211 NW_022145615.1 (7671801..768! https://www.ncbi.nlm.nih.gov/ duplicate isoform, not used in the phylogeny tree
incomplete, not used in the phylogeny tree
XP_0037278: NW_022145615.1 (7620241..763: https://www.ncbi.nlm.nih.gov/ duplicate isoform, not used in the phylogeny tree
XP_0336316/ NC_047069.1 (18796746..18840¢ https://www.ncbi.nim.nih.gov/ incomplete, not used in the phylogeny tree
XP_0336293 NC_047067.1 (68809..89316, con https://www.ncbi.nlm.nih.gov/ duplicate isoform, not used in the phylogeny tree
XP_0336279: NC_047066.1 (13148097..131927 https://www.ncbi.nim.nih.gov/ duplicate isoform, not used in the phylogeny tree
Bat star Patiria miniata (Pmin) _ GRIA no Pmin_GluAalpha Pmin_GluAa XP 0380556: NW_024037059.1 (18129415..18" https://www.ncbi.nim.nih.gov/
no Pmin_GluAbeta Pmin_GIuAB XP 0380556, NW_024037059.1 (18100099..18" https://www.ncbi.nim.nih.gov/
GRID no Pmin_GluD Pmin_GluD XP 0380538 NW_024037058.1 (8086450..814: https://www.ncbi.nim.nih.gov/
GRIK no Pmin_GIluK Pmin_GIluK XP_0380593: NW_024037061.1 (1310703..139: https://www.ncbi.nlm.nih.gov/
GRIN no Pmin_GIuN1 Pmin_GIuN1 XP 0380740: NW_024037072.1 (6425136..644: https://www.ncbi.nim.nih.gov/
no Pmin_GIuN3 Pmin_GIuN3 XP 0380559, NW_024037059.1 (22434276..22« https://www.ncbi.nim.nih.gov/
GRIH no Pmin_GIuHA Pmin_GIuHA XP 0380680 NW_024037048.1 (10246250..10; https://www.ncbi.nim.nih.gov/
no Pmin_GIuHB Pmin_GIuHB XP 0380680 NW_024037048.1 (10295979..10: https://www.ncbi.nim.nih.gov/
no Pmin_GIUHC Pmin_GIUHC XP 0380680: NW_024037048.1 (10267726..10: https://www.ncbi.nim.nih.gov/
XP 0380556, NW_024037059.1 (18100099..18" https://www.ncbi.nim.nih.gov/ duplicate isoform, not used in the phylogeny tree
XP 0380596 NW_024037061.1 (1467757..150¢ https://www.ncbi.nim.nih.gov/ duplicate isoform, not used in the phylogeny tree
XP 0380538 NW_024037058.1 (8086450..814: https://www.ncbi.nim.nih.gov/ duplicate isoform, not used in the phylogeny tree
XP 0380538 NW_024037058.1 (8086450..814: https://www.ncbi.nlm.nih.go i not used in the phylogeny tree
XP 0380538 NW_024037058.1 (8086450..814: https:/www.ncbi.nim.nih.gov/ duplicate isoform, not used in the phylogeny tree
XP 0380538 NW_024037058.1 (8086450..814: https://www.ncbi.nim.nih.gov/ duplicate isoform, not used in the phylogeny tree
XP 0380538 NW_024037058.1 (8086450..814: https:/www.ncbi.nim.nih.gov/ incomplete, not used in the phylogeny tree
XP 0380680 NW_024037048.1 (10295979..10: https://www.ncbi.nim.nih.gov/ duplicate isoform, not used in the phylogeny tree
Crinoidea
Seallily Anneissia japonica (Ajap) GRIA no Anja_GIUA Anja_GIUA XP_0331129 NW_022727261.1 (121928..1487! https://www.ncbi.nim.nih.govigenome
GRID no Anja_GIuD Anja_GIuD XP_0331115: NW_022724789.1 (680940..7437¢ https://www.ncbi.nim.nih.govigenome
GRIK no Anja_GluKalpha Anja_GluKa XP_0331133; NW_022727891.1 (594063..5979¢ https://www.ncbi.nim.nih.gov/igenome
no Anja_GluKbeta Anja_GIuKp XP_0331133: NW_022727891.1 (539465..5844! https://www.ncbi.nim.nih.govigenome
GRIH no Anja_GIUE1 Anja_GIUE1 XP_0331076: NW_022715822.1 (1335330..134¢ https://www.ncbi.nim.nih.gov/igenome
no Anja_GIUE2 Anja_GIUE2 XP_0330978: NW_022696345.1 (1486621..150: https://www.ncbi.nim.nih.govigenome
GRIN no Anja_GIuN1 Anja_GIuN1 XP_0331149 NW_022686322.1 (1531297..155! https://www.ncbi.nim.nih.gov/igenome
no Anja_GIuN3 Anja_GIuN3 XP_0331139 NW_022728604.1 (483880..5137( https://www.ncbi.nim.nih.govigenome
GRIH no Anja_GIuHB1 Anja_GIuHB1 XP_03311041 NW_022685600.1 (349913..3679: https://www.ncbi.nim.nih.gov/igenome
no Anja_GIuHB2 Anja_GIuHB2 XP_0331104. NW_022685600.1 (266299..2750¢ https://www.ncbi.nim.
Purple Sea Urchin __ Strongylocentrotus purpur: GRIA GluA1-dalpha_Sg Spur_GluAalpha Spur_GluAa LOC1159221 AAGJ0B000011.1:22397727-2241 https://metazoa.ensembl.org/index.html
GluA-14beta_SpL Spur_GluAbeta Spur_GIuAB LOC590116 AAGJ06000011.1:22480884-224¢ https://metazoa.ensembl.org/index.html
GRID GluD1-2_Spu Spur_GluD Spur_GluD LOC582183 AAGJ06000002.1:35758381-3577 https://metazoa.ensembl.org/index.html
GRIK GluK1-5alpha_Sg Spur_GluKalpha Spur_GluKa LOC579779 AAGJ06000021.1:3867690-3906¢ https://metazoa.ensembl.org/index.html
GluK1-5beta_Spt Spur_GluKbeta Spur_GluKp LOC584569 AAGJ06000021.1:4053314-4057¢ https://metazoa.ensembl.org/index.html
GRIH GIuF3_Spu Spur_GIuHA1 Spur_GIuHA1 LOC577098 AAGJ06000009.1:7696207-77031 https://metazoa.ensembl.org/index.htm!
no Spur_GIuHA2 Spur_GIuHA2 LOC591955 AAGJ06000009.1:7672908-7677¢ https://metazoa.ensembl.org/index.html
GIuF1_Spu Spur_GIuHB Spur_GIuHB LOC587837 AAGJ06000009.1:7581266-75974 https://metazoa.ensembl.org/index.html
no Spur_GIuHC1 Spur_GIuHC1 LOC1008885 AAGJ06000009.1:7620611-76291 https://metazoa.ensembl.org/index.html
GIuF2_Spu Spur_GIuHC2 Spur_GIuHC2 LOC591929 AAGJ06000009.1:7664586-7669¢ https://metazoa.ensembl.org/index.html
LOC590116  AAGJ06000011.1:22480884-224¢ https://metazoa.ensembl.org/index.html incomplete, not used in the phylogeny
LOC584569 AAGJ06000021.1:4047345-40532 nsembl.org/index.html not used in the phylogeny
LOC579779 AAG 21.1:3905593-3906¢ https://metazoa.ensembl.org/index.html not used in the phylogeny
Green sea urchin __ Lytechinus variegatus (Lvi GRIA no Lvar_GluAalphat Lvar_GluAaa XP 0414529; NC_054740.1 (13404205..134376 https://www.ncbi.nim.nih.govigenome
no Lvar_GluAalpha2 Lvar_GluAaB XP 0414528 NC_054740.1 (13372822..134000 https://www.ncbi.nim.nih.govigenome
no Lvar_GluAbeta Lvar_GIuAB XP 0414639: NC_054740.1 (44421088..444508 hitps://www.ncbi.nlm.nih.gov/genome
GRID no Lvar_GluD Lvar_GluD XP 0414536 NC_054741.1 (47856962..47901€ https://www.ncbi.nim.nih.govigenome
GRIK no Lvar_GluKalpha Lvar_GluKa XP 0414628 NC_054743.1 (33882748..339206 hitps://www.ncbi.nim.nih.gov/genome
no Lvar_GluKbeta Lvar_GIuKp XP 0414616: NC_054743.1 (34069994..34142¢ https://www.ncbi.nim.nih.govigenome
GRIH no Lvar_GIuHA1 Lvar_GIuHA1 XP 0414648: NC_054744.1 (18534510..185572 hitps://www.ncbi.nim.nih.gov/genome
no Lvar_GIuHA2 Lvar_GIuHA2 XP 0414648 NC_054744.1 (18559749..18574¢ https://www.ncbi.nim.nih.govigenome
no Lvar_GIuHB Lvar_GIuHB XP 04146481 NC_054744.1 (18663422..186826 nhitps://www.ncbi.nim.nih.gov/genome
no Lvar_GIuHC1 Lvar_GIuHC1 XP 0414648 NC_054744.1 (18620384..186320 https://www.ncbi.nim.
no Lvar_GIuHC2 Lvar_GIuHC2 XP 0414648: NC_054744.1 (18580727..185988 hitps://www.ncbi.nim.nih.gov/genome
XP 0414530 NC_054740.1 (13404205..134376 https://www.ncbi.nim.
XP_0414628 NC_054743.1 (33882748..339206
Slate pencil urchin  Eucidaris tribuloides (Etri) GRID no Etri_GluD Etri_GluD JZLH010691: JZLH010691282 (1..11763) https://www.ncbi.nim.nih.gov/genome
GRIK no Etri_GluKalpha1 Etri_GluKaa JZLH010022( JZLH010022638 (1..13832)
no Etri_GluKalpha2 Etri_GluKaB JZLH010565; JZLH010565238 (1..34221) hitps:/www.ncbi.nim.nih.govigenome
no Etri_GluKbetal Etri_GluKBa JZLH010645! JZLH010645942 ( 1..17728) hitps://www.ncbi.nim.nih.gov/genome
no Etri_GluK6beta2 Etri_GIUKBB JZLH010008( JZLH010008682 (1..20059) hitps:/www.ncbi.nim.nih.govigenome
GRIH no Etri_GluHA1 Etri_GluHA1 JZLH010852' JZLH010852176 (1..11688) hitps://www.ncbi.nim.nih.gov/genome
no Etri_GIuHA2 Etri_GIuHA2 JZLH010262! JZLH010262813 (1..3230) hitps:/www.ncbi.nim.nih.govigenome
no Etri_GIuHB1 Etri_GIuHB1 JZLH010983( JZLH010983046 (1..3230) hitps://www.ncbi.nim.nih.gov/genome
no Etri_GIuHB2 Etri_GIuHB2 JZLH010983( JZLH010983041 (1..17568) hitps://www.ncbi.nlm.nih.govigenome
no Etri_GluHB3 Etri_GluHB3 JZLH010933' JZLH010933744 (1..13956) https://www.ncbi.nim.nih.gov/genome
no Etri_GIuHB4. Etri_GluHB4. JZLH010925 JZLH010925198 (1..14354) hitps:/www.ncbi.nim.nih.govigenome
no Etri_GluHC1 Etri_GluHC1a JZLH010149" JZLH010149178 (1..19889) hitps://www.ncbi.nim.nih.gov/genome
no Etri_GIUHC2 Etri_GIUHC1B JZLH010262! JZLH010262812 (1..6862) hitps:/fwww.ncbi.nim.nih.
Holothuroidea
Japanese Sea Cucun Apostichopus japonicus (¢ GRIA no Ajap_GluAalphat Ajap_GluAaa PIK34935.1 MRZV01002035.1:41474..45981 https://www.ncbi.nim.nih.gov/
no Ajap_GluAalpha2 Ajap_GluAaB PIK47807.1 MRZV01000557.1:199055..20608 https://www.ncbi.nim.nih.gov/
GRID no Ajap_GluD Ajap_GluD PIK38974.1 MRZV01001294.1:3075..42649  https://www.ncbi.nlm.nih.gov/
GRIK no Ajap_GluKalpha1 Ajap_GluKaa PIK52280.1 MRZV01000336.1:753408..76076 https://www.ncbi.nim.nih.gov/
no Ajap_GluKalpha2 Ajap_GluKap PIK52281.1  MRZV01000336.1:761677..76454 https://www.ncbi.nlm.nih.gov/
no Ajap_GluKbeta Ajap_GIuKp PIK39976.1 MRZV01001179.1:81722..84891 https://www.ncbi.nim.nih.gov/
GRIH no Ajap_GIuHA Ajap_GIuHA PIK48933.1  MRZV01000492.1:265091..27280 https://www.ncbi.nlm.nih.gov/
no Ajap_GIuHB1 Ajap_GluHB1 PIK37299.1 MRZV01001523.
no Ajap_GluHB2 Ajap_GluHB2 PIK37298.1 MRZV01001523.1:5518..8285 https://www.ncbi.nim.nih.gov/
no Ajap_GIuHB3 Ajap_GIuHB3 PIK48929.1 MRZV01000492.1: 20056 https://www.ncbi.nim.nih.gov/
no Ajap_GIuHC1 Ajap_GIuHC1 PIK48931.1  MRZV01000492.1:233381..24372 https://www.ncbi.nlm.nih.gov/
no Ajap_GIuHC2 Ajap_GIuHC2 PIK48932.1 MRZV01000492.1:250506..26087 https://www.ncbi.nim.nih.gov/
no Ajap_GIuHC3 Ajap_GIuHC3 PIK48930.1  MRZV01000492.1:211914..22317 https://www.ncbi.nlm.nih.gov/
no Ajap_GIuHC4 Ajap_GIuHC4 PIK40199.1 MRZV01001152.1:190046..19076 https://www.ncbi.nim.nih.gov/
no Ajap_GIuHC5 Ajap_GIuHC5 PIK39600.1 MRZV01001222.1:280788..29089 https://www.ncbi.nlm.nih.gov/
no Ajap_GIuHC6 Ajap_GIuHC6 PIK40198.1 MRZV01001152.1:170275..17109 https://www.ncbi.nim.nih.gov/
no Ajap_GIuHC7 Ajap_GIuHC7 PIK39599.1 MRZV01001222.1:261799..26429 https://www.ncbi.nlm.nih.gov/
PIK47807.1 MRZV01000557.1:198490..20608 https://www.ncbi.nim.nih.gov/ Duplicate, not used in phylogeny
PIK39977.1 81722-84891 htps://www.ncbi.nlm.nih.gov/ not used in the phylogeny
Sea Cucumber Holothuria arguinesis (Har GRIA no Harg_GluAalpha Harg_GluAa NR_TRINITY_DN57842_c0_g1_i5 Internal trancriptome database



no Harg_GluAbeta Harg_GluAB NR_TRINITY_DN44472_c0_g1_i8 Intemal trancriptome database

GRIK no Harg_Gluk Harg_GluK NR_TRINITY_DN129460_c0_g1_i2 Internal trancriptome database
GRIH no Harg_GIuHA1 Harg_GIuHA1 NR_TRINITY_DN7587_c0_g1_i18 Internal trancriptome database
no Harg_GIuHA2 Harg_GIuHA2 T_TRINITY_DN3736_c0_g1_i12 Internal trancriptome database
no Harg_GIUHA3 Harg_GIUHA3 RN_TRINITY_DN78_c0_g1_i1 Internal trancriptome database
no Harg_GIuHA4 Harg_GIuHA4 NR_TRINITY_DN223_c0_g1_i1 Internal trancriptome database
no Harg_GIUHAS Harg_GIUHAS T_TRINITY_DN31_c0_g1_id Internal trancriptome database
no Harg_GIuHB Harg_GIuHB NR_TRINITY_DN490_c1_g1_i4 Internal trancriptome database
no Harg_GIuHC1 Harg_GIuHC1 NR_TRINITY_DN9010_c1_g1_i1 Internal trancriptome database
no Harg_GIUHC2 Harg_GIUHC2 NR_TRINITY_DN349_c6_g1_i1 Internal trancriptome database
no Harg_GIUHC3 Harg_GIUHC3 NR_TRINITY_DN26271_c1_g1_i2 Internal trancriptome database
no Harg_GIUHC4 Harg_GIuHC4 NR_TRINITY_DN3739_c7_g1_i6 Internal trancriptome database
no Harg_GIUHC5 Harg_GIUHCS5 RN_TRINITY_DN26352_c0_g1_i2 Internal trancriptome database
no Harg_GIUHC6 Harg_GIUHC6 T_TRINITY_DN50453_c0_g1_i8 Internal database
Brownmotiled Sea Cu Australostichopus mollis (1 GRIK no Amol_GluKbeta Amol_GIuKp CZPJ013660 CZPJ013660839 (1..663) htps://www.ncbi.nim.nih.govigenome
GRIH no Amol_GIuHA Amol_GIuHA CZPJ010446 CZPJ010446713 (1..2173) hitps://www.ncbi.nim.nih.govigenome
no Amol_GIuHB Amol_GIuHB CZPJ010304 CZPJ010304634 (1..2476) hitps://www.ncbi.nim.nih.govigenome
no Amol_GIuHC2 Amol_GIuHC2 CZPJ010091 CZPJ010091109 (1..2476) hitps://www.ncbi.nim.nih.govigenome
no Amol_GIuHC3 Amol_GIuHC3 CZPJ010556 CZPJ010556346 (1..2351) hitps://www.ncbi.nlm.nih.govigenome
no Amol_GIuHC1 Amol_GIUHC1 CZPJ013710 CZPJ013710743 (1.2133) hitps://www.ncbi.nim.nih.govigenome

CZPJ013673 CZPJ013673689 (1..742)
CZPJ010023 CZPJ010023488 (1..700)

not used in the phylogeny
not used in the phylogeny

Brown Sea Cucumbe Actinopyga echinites (Aech) no Aech_GIUHA Aech_GIUHA JAAAJZ0100 JAAAJZ010029366 (1.4223)
no Aech_GIuHB Aech_GIuHB JAAAJZO101 JAAAJZ010112060 (1..2092) hitps://www.ncbi.nim.nih.gov/genome
no Aech_GIUHC1 Aech_GIUHC1 JAAAJZ0100 JAAAJZ010038813 (1..3744)  https:/www.ncbi.nim.nih.govigenome
no Aech_GIuHC2 Aech_GIuHC2 JAAAJZO100 JAAAJZ010023183 (1.4635) https://www.ncbi.nim.nih.gov/genome
no Aech_GIUHC3 Aech_GIUHC3 JAAAJZ0103 JAAAJZ010302834 (1.869) hitps://www.ncbi.nim.nih.govigenome
JAAAJZO101 JAAAJZ010197470 (1..1350) hitps://www.ncbi.nim. not used in the phylogeny
JAAAJZ0100 JAAAJZ010029072 (1..4240) https://www.ncbi.nlm. not used in the phylogeny
Ophiuroidea
The mottled brittle sta. Ophionereis fasciata (Ofa GRIK no Ofas_GIuK Ofas_GIuK CZLG013965 CZLGO13965567 (1...1233) hitps://www.ncbi.nim.nih.govigenome
GRIH no Ofas_GIuHA1 Ofas_GIuHA1 CZLG010785 CZLG010785388 ( 1..2707) https://www.ncbi.nim.nih.gov/genome
no Ofas_GIuHA2 Ofas_GIuHA2 CZLG010932 CZLG010932769 (1..2448) hitps:/www.ncbi.nim.nih.govigenome
no Ofas_GIUHA3 Ofas_GIuHA3 CZLG010888 CZLG010888509 (1..2070) hitps://www.ncbi.nim.nih.gov/genome
no Ofas_GluHA4 Ofas_GluHA4 CZLG013961 CZLG013961094 (1..938) hitps:/www.ncbi.nim.nih.govigenome
no Ofas_GIuHAS Ofas_GIuHAS CZLG010035 CZLG010035912 (1..2695) ¥ ncbi.nim.nih.
MOLLUSCA
Bivalvia
Pacific Oyster Crassostrea gigas (Cgig) GRIA Gria1-45_Cgi Cgig_GluAdelta Cgig_GIuA3 K1PLD5 scaffold42946: 16.674-26.489 httos://metazoa.ensembl.ora/index.html
Grial-4e_Cgi Cgig_GluAepsilon Cgig_GluAe K1P308 scaffold43986: 326,358-336,597  https:/metazoa.ensembl.org/index.html
Gria1-4{_Cgi Cgig_GluAzeta Cgig_GIuAg K1P9R4 scaffold43986: 337,997-346,778  https://metazoa.ensembl.org/index.html
GRID GluD12_Cgi Cgig_GluDalpha Cgig_GluDa K1Qi71 scaffold471: 442,338-488,954 https://metazoa.ensembl.org/index.html
no Cgig_GluDbeta Cgig_GIuDB K1PFG5 scaffold36654: 23,129-30,429 https://metazoa.ensembl.org/index.html
no Cgig_GluDgamma Cgig_GluDy K1P4NO scaffold43692: 284,177-291,872  https:/metazoa.ensembl.org/index.html
GRIK no Cgig_GluKalpha Cgig_GluKa K1PEX2 scaffold42446: 112,794-122,029  https://metazoa.ensembl.org/index.html
Grik1-58_Cgi  Cgig_GluKbeta Cgig_GIuKp K1P8R9 scaffold42446: 86,134-106,331  https:/metazoa.ensembl.org/index.html
Grik1-5y_Cgi  Cgig_GluKgamma  Cgig_GIuK& K1POY9 C31694: 3,285-9,162 https://metazoa.ensembl.org/index html
GRIN no Cgig_GIuN1 Cgig_GIuN1 K1P6C7 scaffold43272: 3,505-21,132 https://metazoa.ensembl.org/index.html
no Cgig_GluN2alpha Cgig_GluN2a K1QZX0  scaffold619: 384,024-405,859 https://metazoa.ensembl.org/index.html
no Cgig_GIluN2beta Cgig_GIuN2B K1Q588 scaffold1227: 9,079-28,834 https://metazoa.ensembl.org/index.html
no Cgig_GluN3alpha Cgig_GluN3a K1Q117 scaffold1108: 192,027-208,601 https:/imetazoa.ensembl.org/index.html
no Cgig_GIluN3beta Cgig_GIuN3p K1Q881 scaffold1108: 210,097-214,282  https:/metazoa.ensembl.org/index.html
IR no Cgig_IR1 Cgig_IR1 K1ROWS scaffold20: 344,918-350,470 https:/metazoa.ensembl.org/index.html
IR8a no Cgig_IR8a Cgig_IR8a K1QAS7 scaffold43692: 277,982-283,141  https:/metazoa.ensembl.org/index.html
IR25a no Cgig_IR25a Cgig_IR25a KIRKVO _scaffold77: 1,551,701-1,563,941 _https://metazoa.ensembl.org/index.html
Gastropoda
Owl Limpet Lottia gigantea (Lgig)  GRIA GluA1-4alpha_Lg Lgig_GluAalpha Lgig_GluAa LotgiG112937 LOTGIsca_16:2228655-2237064 _ https://metazoa.ensembl.org/index. html
GluA1-4beta_Lgi Lgig_GluAbeta Lgig_GIuAB LotgiG16382: LOTGlsca_42:615631-631669 https://metazoa.ensembl.org/index.html
GluA1-4gamma_t Lgig_GluAgamma Lgig_GluAy LotgiG21326( LOTGIsca_16:2277895-2292980  https://metazoa.ensembl.org/index.html
GluA1-4delta_Lgi Lgig_GluAdelta Lgig_GIuAd LotgiG12283¢ LOTGlsca_42:701198-733348 https://metazoa.ensembl.org/index.html
GluA1-4epsilon_L Lgig_GluAepsilon Lgig_GluAe LotgiG12306¢ LOTGIsca_42:648458-666006  https://metazoa.ensembl.org/index.html
GRID GluD1-2alpha_Lg Lgig_GluDalpha Lgig_GluDa LotgiG11056¢ LOTGlsca_11:2855774-2858511  https://metazoa.ensembl.org/index.htm!
GluD1-2beta_Lgi Lgig_GluDbeta Lgig_GIuDp. LotgiG11047¢ LOTGIsca_11:2833664-2835064  https://metazoa.ensembl.org/index.html
GRIK GluK1-5alpha_Lg Lgig_GluKalpha Lgig_GluKa LotgiG23322¢ LOTGlsca_36:1167929-1188128  https://metazoa.ensembl.org/index.htm!
GluK1-5beta_Lgi Lgig_GluKbeta Lgig_GIuKp olgiG121144 LOTGIsca_36:791999-818963  https:/metazoa.ensembl.org/index.html
GRIN GIuN1_Lgi Lgig_GIuN1 Lgig_GIuN1 LotgiG10835i LOTGlsca_8:2996437-3004241  https://metazoa.ensembl.org/index.html
GluN2ADalpha_L Lgig_GluN2alpha Lgig_GluN2a LotgiG13122¢ LOTGIsca_73:201590-219140  https://metazoa.ensembl.org/index.html
GIuN2ADbeta_Lg Lgig_GluN2beta Lgig_GIuN2@ LotgiG10732¢ LOTGlsca_6:2439368-2455077  https://metazoa.ensembl.org/index.html
GluN2ADgamma_ Lgig_GluN2gamma  Lgig_GluN2y LotgiG13789( LOTGIsca_119:129815-150884 _ https://metazoa.ensembl.org/index.html
California sea hare _ Aplysia californica (Acal) GRIA no Acal_GluAalpha Acal_GluAa NP_0011915 NW_004797339.1 (1871914..192; https://www.ncbi.nim.nih.gov/
no Acal_GluAbeta Acal_GIuAB NP_0011915 NW_004797327.1 https://www.ncbi.nim.nih.gov/
no Acal_GluAgamma Acal_GluAy NP_0011913 NW_004797327.1 (1915902..204: https://www.ncbi.nim.nih.gov/
no Acal_GluAdelta Acal_GIuAS AAP41206.1 NW_004797339.1 (1731434..184( https://www.ncbi.nim.nih.gov/
GRIK no Acal_GluK Acal_GluK NP_0011915 NW_004797717.1 (460947..6566" https://www.ncbi.nim.nih.gov/
IR no Acal_IR1 Acal_IR1 ACB05518.1 NW_004797578.1 (719823..7281: https://www.ncbi.nim.nih.gov/
no Acal_IR2 Acal_IR2 NP_0011915 NW_004797503.1 (478972..6345t https://www.ncbi.nim.nih.gov/
no Acal_IR3 Acal_IR3 NP_0011916 NW_004797503.1 (372556..3834! https://www.ncbi.nlm.nih.gov/
Freshwater Snail Biomphalaria glabrata (Bg GRIA no Bgla_GluAalpha Bgla_GIuAd BGLBO0471 Scaffold LGUN random Scaffold1264: 1¢ https:/metazoa.ensembl.org/index html
no Bgla_GluAbeta Bgla_GIluAp BGLB00471  scaffold LGUN random Scaffold1264: 14 https://metazoa.ensembl.org/index.html
no Bgla_GluAgamma Bgla_GluAy BGLB00396  scaffold LGUN random Scaffold10516: 1 https://metazoa.ensembl.org/index.html
no Bgla_GluAdelta Bgla_GIluAs BGLBO3567  scaffold LGUN random Scaffold21456: 7 https://metazoa.ensembl.org/index.html
no Bgla_GluAepsilon Bgla_GluAe BGLB00777 scaffold LGUN random 9 y nsembl.org/index.html
no Bgla_GluAzeta Bgla_GIuAZ BGLBO1786  scaffold LG74i random Scaffold326: 13¢ https:/metazoa.ensembl.org/index.html
no Bgla_GluAeta Bgla_GluAn BGLBO1119  scaffold LGUN random Scaffold5378: 31 https://metazoa.ensembl.org/index.html
no Bgla_GluAteta Bgla_GIuA8 BGLBO1119  scaffold LGUN random Scaffold5378: 31 https://metazoa.ensembl.org/index.html
GRIK no Bgla_GluKalpha Bgla_GluKa BGLB04024  scaffold LGUN random 83, y nsembl.org/index.html
no Bgla_GluKbeta Bgla_GIuKp BGLBO1659  scaffold LGUN random Scaffold673: 457 https://metazoa.ensembl.org/index.html
GRIN no Bgla_GIuN1 Bgla_GIuN1 BGLB00672 scaffold LGUN random 17 y nsembl.org/index.html
no Bgla_GluN2alpha Bgla_GluN2a BGLB00985  scaffold LGUN random Scaffold4118: 8- https://metazoa.ensembl.org/index.html
no Bgla_GluN2beta Bgla_GIuN2p BGLB00613  scaffold LGUN random Scaffold1714: 3¢ https://metazoa.ensembl.org/index.htm
no Bgla_GIuN3 Bgla_GIuN3 BGLBO00658  scaffold LGUN random Scaffold19: 39,3 https://metazoa.ensembl.org/index.html
IR no Bgla_IR1 Bgla_IR1 BGLB02371 scaffold LGUN random 123 ' nsembl.org/index.html
no Bgla_IR2 Bgla_IR2 BGLB02629  scaffold LGUN random Scaffold1846: 5¢ https://metazoa.ensembl.org/index.html
no Bgla_IR4 Bgla_IR4 BGLB03705  scaffold LGUN random s, ¥ nsembl.org/index.html
no Bgla_IR5 Bgla_IR5 BGLB02875  scaffold LGUN random Scaffold17788: 2 https://metazoa.ensembl.org/index.html
no Bgla_IR6 Bgla_IR6 BGLB03561 scaffold LG68i random aa,; ¥ nsembl.org/index.html
no Bgla_IR7 Bgla_IR7 BGLBO01681  scaffold LGUN random Scaffolds43: 6,1 https://metazoa.ensembl.org/index.html
no Bgla_IR8 Bgla_IR8 BGLB01681  scaffold LGUN random 61 ¥ nsembl.org/index.html
no Bgla_IR9 Bgla_IR9 BGLB038737 Scaffold LGUN_random_Scaffold1 https:/metazoa.ensembl.org/index.html
IR8a no Bgla_IR8a Bgla_IR8a BGLB008642 Scaffold LGUN_random_Scaffold3 https://metazoa.ensembl.org/index.htm!
IR25a no BglalR25a BglalR25a BGLB00499  Scaffold LGUN_random_Scaffold1 https://metazoa.ensembl.org/index.html
no Bgla_IR3 Bgla_IR3 BGLB02314  scaffold LGUN random Scaffold28211: 4 https: nsembl.org/index.html not used in the phylogeny
BGLB017865 Scaffold LG74i_random_Scaffold3 https://metazoa.ensembl.org/index.html not used in the phylogeny
Cephalopoda
Octopus Octopus bimaculoides (Ot GRIA Gria1-4B_Obi Obim_GIuA Obim_GIuA XP_0147762: NW_014669279.1 https://www.ncbi.nim.nih.gov/
GRIN no Obim_GIuN1 Obim_GIuN1 XP_0147907: NW_014655921.1 https://www.ncbi.nim.nih.gov/
no Obim_GIuN3 Obim_GIuN3 XP_0147861 NW_014709056.1 htps://www.ncbi.nim.nih.gov/
IR no Obim_IR Obim_IR XP_0147687 NW_014658437.1 htps:/www.ncbi.nim.nih.gov/
IR8a no Obim_IR8a Obim_IR8a XP_0147684 NW_014658114.1 https://www.ncbi.nim.nih.gov/
ARTHROPODA
Insecta
Drosophila Drosophila melano gaster ( IR8a no Dmel_IR8a Dmel_IR8a NP_727328.1 NC_004354.4 (9232726..9236585 https://www.ncbi.nim.nih.gov/
IR25a no Dmel_IR25a Dmel_IR25a NP_0012600 NT_033779.5 (4830846..4835300 https://www.ncbi.nlm.nih.gov/
TRACHEOPHYTA
Thale cress Arabidopsis thaliana (Atha) GLR2.7_Ath Atha_GIuR1 Atha_GIuR1 NP_180476.2 2; NC_003071.7 (12511246..125 https://www.ncbi.nim.nih.gov/

GLR5_Ath Atha_GIuR2 Atha_GIuR2 NP_565744.1 2; NC_003071.7 (13752263..137! https://www.ncbi.nlm.nih.gov/
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Table the ynteny analy:
jcus ) Crown, i planci) Spotted g ) )
Gene. Start-End (by Start-End Location Start-End i Location Start-End i Location Start-End
‘GRIH neigbo
TSNAX. MRZV01001222.1 125530136944 PIK39595.1 44G106000005.1 36546644-3654701 XP 011675196 1616 4840088-4840411  ENSLOCGO0000015831
TEFA MRZV01001222.1 171328172074 PIK39596.1 44G106000005.1 37497279-3749747, XP 7855193 1612 34852759-34852941 ENSLOCG00000011595
MMP16 MRZV01001152.1 6242976 PIK40193.1 AAG106000005.1 28802940-2881239 XP 030835865.1
BSL78 22958 MRZV01001152.1 1431317053 PIK40194.1 AAGI06000005.1 26324063-26324261 XP 030854795.1
BSL78 22959 MRZV01001152.1 3661137180 PIK40195.1 44G106000005.1 3864910-3866047  LOC100888199
sicaa1 MRZV01001152.1 149643166564 PIKA0197.1 AAGI06000005.1 4353297-4361923  LOC586832 NW 0190915451 2367041-2383862 XP 022090707 1616 13349300-13349473 ENSLOCG00000016381
MRZV01001222.1 250617258603 PIK39598.1
suB1 MRZV01000492.1  5605-10182 PIK48924.1 44G106000009.1 26971506-2697519. LOC753210 NW 0190915451 166615521 L0C110989948
GNRHR2 MRZV01000492.1 106942112819 PIKA8926.1 44G106000009.1 16614014-1661415 LOC100893259
BCL2-FAMILY MRZV01000492.1 117043121492 PIKA8927.1 44G106000009.1 30964326-3096586 LOC100888576
TRESLIN-N-FAMILY MRZV01000492.1 133825148428 PIKA8928.1 Locs87816
GRIHB3 MRZV01000492.1 195200195451 PIK48929.1
RIHC3 MRZV01000492.1 211914211932 PIK48930.1
GRIHC1 MRZV01000492.1 233381233513 PIK48931.1 44G106000009.1 7627396-7630159  LOC100888529
GRIHC2 MRZV01000492.1 250506250584 PIK48932.1 A4G106000009.1 7668333-7669407 LOC591929
GRIHAL MRZV01000492.1 265001266275 PIK48933.1 A4G106000009.1 7671801-7689267 LOC591955
GRIHCS 117027517109  PIK40198.1
GRIHCA MRZV01001152.1 190046190768 PIKA0199.1
GRIHB2 MRZV01001523.1  5518-8285 PIK37298.1
GRIHBL MRZV01001523.1 910115901 PIK37299.1 AAG106000009.1 7581036-7597985  XP 0308323101
GRIHCT MRZV01001222.1 261799264299 PIK39599.1
GRIHCS MRZV01001222.1 280788290895 PIK39600.1
RI 44G106000009.1 7692187-7714828  LOC577098
GRIHA NW 0190915451 519395528141  LOC110987464
GRIHB NW 0190915451 519395528141  LOC110987464
GRIHC NW 0190915451 496177510704  LOC110987463
grin3b 1619 3399644-3456981  ENSLOCG00000001847
grin2b 1612 34852759-34852941 ENSLOCG00000011595
grik2 161 39330996-3957202¢ ENSLOCGO0000016542
BSL78 14203 MRZV01000492.1 312495317537 PIKA8934.1 4461060000091 7719287773611 LOC105436648 NW 0190915451 537413563436 LOC110987466
SORD MRZV01000492.1 322087330491 PIKA8935.1 44G106000009.1 17303800-1731676 LOC585570
FKBPS MRZV01000492.1 344562358115 PIKA8936.1 44G106000009.1 19639746-1964970 LOC587884 1619 8070008-8077715  ENSLOCGO0000005546
ABHD17AA MRZV01000492.1 372400387419 PIKA8937.1 44G106000009.1 19668169-1967534 LOC578145 1619 9472246-9472776  ENSLOCGO0000006487
sLC3sF6 MRZV01001222.1  334537-360015  PIK39601.1 AAG106000009.1 32596228-3260127 LOCT64872 161 31551123-3155163 ENSLOCG00000016385
‘GRIK neigbouring zenes
2uP1 MRZV01001179.1 3401041230 PIK39973.1 4461060000211 22798225-2281170 LOC100889729 6 116651571-116651729  ENSGO0000153975
12186.67938 NW_019091512.1 5 84155295-84155510 ENSG00000135315
CEp162 MRZV01001179.1 PIK39974.1 4AG106000021.1 4066257-4124716 LOC100891155 389284409240 LOC110986160 161 40283291-40328761 ENSLOCGO0000016570
RAIL4. MRZV01000336.1 481678496009  PIKS2271.1 AAGI06000009.1 18613419-1861360 LOCS91988
cwx MRZV01000336.1 538918549409 PIKS2273.1 AAG106000009.1 17809631-1780996 L0C592972 163 44671596-4468207: ENSLOCG00000014110
PDCD7 MRZV01000336.1 557773564359 PIKS2274.1 44G106000009.1 29309645.2930977 LOCS76277
DDBL-CULA MRZV01000336.1 S6E781.575283  PIKS2275.1 44G106000009.1 30036123-3003633 LOC115920568
NKRA: MRZV01000336.1 582671587002 PIKS2276.1
RPS6 MRZV01000336.1 590817.595876  PIKS2277.1 44G106000009.1 28246778.2824699 LOCS77989
GRIK1 NW 019091512.1 217585298061  LOCI10986164 163 18095786-18186967 ENSLOCG00000009083 21 29536933-29940033 ENSGO0000171189
GRIK2 NW 019091512.1 161 £ ENSLOC 5 101181257-102070083  ENSGODDDD164418
GRIK3 LG5 5090046-5202751  ENSLOCG00000003209 1 36795527-37034515 ENSGO0000163873
GRIKA. 1626 1202111458215 ENSLOCGO0000002001 1 120511700-120988904  ENSGODDDD149403
GRIKS 1624 2031259-2041261  ENSLOCGO0000004659 19 41908321.42069498 ENSGO0000105737
GRIKaa MRZV01000336.1 753408760765  PIK52280.1
GRIKaB MRZV01000336.1 761677-764541  PIK52281.1
RIKa AAGI06000021.1 3867690-3906867  LOCS79779
GRIKB MRZV01001179.1  81722-84891 PIK39976.1 AAGI06000021.1 0533144057342 LOCSRAS6S
CE162 MRZV01000336.1 908539912793 PIKS2282.1 NW 019091512.1 389284-409240  LOCI10986160
ELOA MRZV01000336.1 059541965621  PIKS2285.1 4AG106000021.1 4066905-4067105  LOC100891155 3 214038226379 ENSLOCGO0000000997
MRZV01001179.1 2001829363 PIK39872.1
MT MRZV01000336.1 674209997980  PIKS2287.1 AAGI06000021.1 13165885-1316614 LOCS80174
NAALAD2 MRZV01000336.1 996841018711  PIKS2288.1 AAGI06000021.1 18566523-1856670 LOCSB0576 163 11081044-1109573¢ ENSLOCG00000007231
UPRT MRZV01000336.1 1032031-1037363  PIKS2289.1 AAGI06000021.1 34367844-3436801. LOCS75128
RPSAX MRZV01000336.1 1043144-1049783  PIKS2290.1 AAGI06000021.1 34377014-3437719 LOCS83495 19 34092561-34093301 ENSGO0000186008
BSL78 23185 MRZv01001179.1 231710232591 PIK39980.1 44G106000009.1 10608179-1060884 LOC115920572
‘GRIA neigbouring genes
GABRE3 MRZV01000s57.1 91426101624 PIKA7806.1 4AG106000011.1 22517024-2254394 LOC105447122 NW 019091385.1 3227763-3262375 LOC110976879 167 22215052-2221521¢ ENSLOCGO0000013757
GRIAaa MRZV01000557.1 198490206081  PIKA7807.1
GRIAGB. MRZV01002035.1  41474-45981 PIK34935.1
GRIAQ 44G106000011.1 22397727-2241831 LOC115922114
GRIAB AAGI06000011.1 22417207-2241825. 10C590116
GRIA2 NW 019091385.1 3206238-3227675 LOC110976878
GRIAL NW 019091385.1 3167439-3197004 LOC110976882
eria3 167 38690001-3882211¢ ENSLOCG00000014528
GABBR2 MRZV01000557.1 296948314932 PIKA7808.1 AAG106000011.1 28240012-3140345 LOC576813 NW 019091385.1 3109034-3159969 LOC110977020 167 23449687-2344977: ENSLOCGO0000013865
BSL78 15327 MRZV01000557.1 344427-350739  PIKA7809.1 AAGI06000011.1 31416780-3141820 LOC100890751 167 23459753-23459917 ENSLOCTO0000017132
GK1 MRZV01000557.1 354500360605  PIKA7810.1 AAG106000011.1 31408989-3141429. LOC100890751
‘GRID neizbouring genes
FBX039 MRZV01001294 1031711189 PIK38972.1 44G106000002.1 34701079-3470216 LOC105444533
RDH13 MRZV01001294 2100425403 PIK38973.1
GRID MRZV01001294 3075942649 PIK38974.1 44G106000002.1 35765352-3576796 LOC582183 NW 019091383.1 1596265-1650399 LOC110976589
GRIDL 165 15093769-1544989( ENSLOCGO0000008385
GRID2 162 55349903-5556039; ENSLOCG00000012893
BSL78 24186 MRZV01001294 206644207363  PIK38975.1
BSL78 24187 MRZV01001294 216729217931  PIK38976.1
SBSPON MRZV01001294 221280224865  PIK38977.1 AAGI06000002.1 5516744-5540108 LOC591641 1620 2000147-2000296  ENSLOCGO0000002314
coso MRZV01001294 265529267893 PIK38978.1 AAG106000002.1 5587334-5593382  LOC579282 1620 6026097-6026189  ENSLOCGO0000004341
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#NEXUS - gypplementary Data 1

BEGIN DATA;

DIMENSIONS NTAX=288 NCHAR=1481;

FORMAT DATATYPE=PROTEIN GAP=- MISSING=?;
MATRIX

Skow GluN2gamma
—————— MDKNENITRLVLLCILMDKIGA-HVRIGVIHALTQDTLYVDRRHRRYVVDTD--------KGGIIMHMVPIQLSSGSPYQ
TIQHLKNKICLHN--LSG----LIYSVDEQNTROWDIGSVFPGSSYIPK-LAESLHIPAVSVT-—-—-—-—-—-—-———————— APLVQEKH

N----TFE-FDFFVVNS----YGRFL-=-=----— ES-GR--WNGAVGELVY-======-— G——-—-KADMMVGGMKMSSQRTEVLDFSV
PFMTS-GVSVIVME----SKGR--T-—-=-=-———--- PLHAVYDPFHFLV-W--IMAWITIALAVTA-LAVFFVEW--VSPT-GYA-—-—-
—————— RKLTE--——--------------—-—-——-PRA-——-SSFTFGDSLWMLWAIN-TNN-S--LP--TRVP---KSVTGKFEFVTS
IWAFYTLVFVALYTANLTAHMIKVESTLPID--GFMDPKLONPHQSSPRIKFA-TVQSTNTESLIE--——-———————— DHNPRMH
QYMKQY----------""————————————— LVKSAAEGIEALN----SGD-——=————— LDVFIYDA-MVSEFLATQAHD---C-
NLVTVDS--A-FAMTGY-ATIA-FPK---S---SP--WRGLIDRALLQ--YVD-NGFLNILREK-—-—---- WIS-=-=—-- LDSCAAK-
-RTRRSEED----NILGSSQVAGAFLFLAGGIAISWEFLMFFELFFYKNFROOEATALISATFTKIVYPRRDDPGLPTCC—=—===--
————-EECENLIDSENWNDSGSSKHQYNGRRDDMAA-—————————————— ATRDRDTNIVSSEVMPDDCRVV-————=—————————
Skow GluNZ2beta

————VPFWNPETVQALRLTLLAALLVHQASVDSGDAESPTVLLLGAMLTDPKHKHVIEKTIDTLQANMSSLSNVKIEIMDEYINLT
EHLNVIHTICQKM-IPKGITALISAIEGENYVDV-——-—-——-- HIATGEVSMISQYINLPVISIN-—-—-———————————— QATVTKLD

VGVW--—————————————— TRHGLVIN---————————————————————— DITWM-—-—-————————————— GGLHQQOPEGL—---
——————————— TPHRH---ITFTTITEGSYVSVI-----ELNEEECTAGV-RCRLLDDETGEHYYRCCIGFCVDLLLRLSR--DI-
G-————- FI-FDLYVVED-L-KFGAN-—-——-———— EN-GT--WNGMVGDILK-—-—-—————-— G---NADAATASLLDTAARSSVIDTSV
TFMKS-GISVLAKR----EEGM-—-————--— V----PSDAFLAPFDYSV-W---LLLTVGIVQVVALAIFVFEC--FSPG-GYD—----
—————— RSLTG--——-------------—————-PRI--—-TKFTFGSSLWIVWGLL-FNN-T--VP--LKPP---RSYTAKFMTN
MWGCEFSLIFIAMYTANLVAHMIREAPTDMVD--GFLDPKLOKPNQYSNPLKFG-TIKSTSVEQYIK--—-——-——————— KVNTKMOQ
EHMDPY- - ——————— NLELAEDAVAAVK----HGK--——————- VDAFIYDE-AALRDLAAK-DQ--DC-
SLKVVGK--T-VGETGY-TIA-LTK---G---SH--WTHKINEKIIK--YTD-SGFLQTLVEK--—--—- WLT-—-————- SMCEGK-

KN Gl = — = — = — = = = o QTVSESNIRN---
————————————————————— VCEQVKDKYGLYTDLQDMSGNQTLD-~=-======—=-=-—-—-YCCTGLSIDLLKRLCT--ML-

—————— GLDQG-=—====——=——— == m e _KTSLRVKT-----C------——-ELQIVRFLAN
IWALFAVVFCASYTANLAAFMITKDDYYDLS--GIQDWRLKNPHHRQPPFKYA-TIANSSTDLNIA-———————————— KNYKATH
SYMKNY———=————————————————————— PQTSVKDATIRALK----NQE-—-—-——--— IQAFIYDS-TTLEYEFGK-DV--GC-
KLKTVGK--R-IAETGY-GLA-FPK-—--K-—--SQ--WVKKVDKALLK--LQE-DGEIERLQKF-—-—--— WLA-—-——-- GACHKK-
-KERGVSS----- HTLGILNFTSAFILLGGGVILGVLLLILEHMYFDYHKHHKCKDPLCETQLWKVKHELDIALLKISQLRRLLAH
SASLEVSREQRAPYKLEMQESTQVNGNAHKRRRQQKSDTELHPAPPTFDEASPSKDSNFTSSPDMRY PQGGVRGIRSMSP-—————
Cgig GluN2alpha

————————— KSPKIVALSWGMFFLAFIA-LISTVCCQRGPKAELDITIVPNIDKVVNAIDKRNEFYNIMKPIRRTYSPYARVIELEES

NPDEILGIFCDTI--FQKNVNALVHLSVTKKAEK--—-——-—- SKDYVLG-LASSLGLPVLSFD---PDYVGALE-—--—-—-— NPQN
RMVLQ---L--APTLYHQAQAMLKFMMT FNWTHFTVVSTTD-DNNFD-FTAALRSLVKQNN----DVNIL-SGQFRYK--—-—-—-
-IMKEIIFEHDDTESYPNMTKRAVQFLKRETPKDNRIFLLHSS—--EAKTLLDAAA--E--AGLT-TYKYLWILTSQ-—--—-—-—
———————— SIGIPT--------KRASRSFPVG-TIGVSYLST---—-—-—-—-—=—————————————————DSDYVDSVYKKAVE
IGVAT-——————-— WVGALQKLNGRVLQPDF-———-—=—=—=———————— TCNTSVPAS-———————=— QW-TIGGQELYTIM---—
————————————— RNF-E--DLRGTVPVSFDQ-NGLSRNV--—-ELNV-=-=-—=-LN--=-VQ-=—-—=——————————m e
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E-———- FD-YDLFEVPD-R-TCGVKDQ-—-—-——— NT-GK--WNGLIKTLQE-—-—=————— G---GADMALTSLQITPNRAEAVEFTV
PYLET-GTAIIVSL----RNDT--—-———- I--—--SAYAILEPYDYGA-W--CLILFISVHSVG-ASIFIFEW--LSPR-GLD----
—————— QGRTP--———-—---------—-—--—-—---MRE----HSFSLFRSFWLIWAML-FGA-A--VS—--ADNP---RGVSARFMGN
VWALFALVEFLASYTANLAAFMITKNTYYDLE--GITDWRLNSPLKHQPPFKFA-TVFNSSTEENLR--—-——-——————— DNHPSMY
KYMRDF - ———— NTQSIKEAINLLR--—-——- R---GOQI---QA-FIYDA-SPLQFQVGI-DK--NC-
QLMLVGK--P-YAMSGY-AVA-FPK---G--QTE--LKEEMDDLILE--LOD-DGELERLRKY--—---- WLSG-—=———- PCYSK-
-QRIGOSS———-—-- QRLRELNFTSAFILLASGIVLGGLLLVMEHLYF--RFGRKYLKKYDKCGCCALVSISMGKSLTFEQTIMEAID

LKKRHKCKNPICETSLWKIRHELDLALLKIEKLNKELRREKNLNALGSSDETNMRRSPSYTQAVTSDPTSESEAQLQE-——-—————

—————— RGLTH--—--=--—-—-—=——————————MRD----HKFSLFRSFWLIWAML-FST-----SVQTDSP---KGIASRFLAN
IWALFALVFLASYTANLAAFMITKEEYYDLS--GIQDYRLONPYTMNPPFKYA-TIPNGSTEANTR-————-—-—=—=~— TNHIDMY
NYMKAY-—=—=——————————— o NLPDVESGITALK----QGK--—-—---~ IQAFIYDS-SVLEYRASR-DP--KC-
GLVTVGN--R-YAMTGY-GVG-FPP---NNKQFKNPWIDKFNKVILK--LOE-NGELDRLQKF—-—-—- WLA--—-—-- GACDTK-
-KEKGVSN----— RTLGTLNFTSAF T LI~ == == == == = = = o o o o o

N--—-- FD-FDLFEVED-G-EWGAED----—-— VN-KE--WNGLVKVLTD-—-—-—-—- Q---KADMVVTAFKISPDRNTQVAFSV
PYLET-GITIIVSI-—---REGA--—--—-- I----SPKAFLEPYDYPS-W--GLILVFSVHATG-ISIFVFEW--LSPN-GLD---~
—————— RGRVS—-—=-—==—=—=————————————SRD----HKFSLFRSFWLIWAML-LSA-A--VS--TDTP---RSVSSRFLAN
LWALFALVFLASYTANLAAFMITKEEFYDLS--GIGDWRLONPQSLKPPFKFG-TISQGITDSNIK-—-———-————-— KNHYDMW
RYMRKY-—=—=——————————— o NQSSVATATQSVK----SQKI-—-——--— HA-FIYDA-TVLEYEAGR-DK--GC-

-RKRGQSS———-—-- HTIGIPNFTSAFILLASGVLLGGLVLLMEHLYF--KFGRRC-—-—-=—-=——————— LRKYDKNLCC-====————
—-——--SLVSLSMGRSLTFEQSVMKAMARQKLKECRNPQCEVSLWKERHSHDSVENRQESHQLDSYDSTPVRWKRKCLKRSSSYTNAV
EVARDEISDKHKV--—----

Lgig GluN2gamma

---------------------------------- MTLLKQDSPKEILGSFCDEIFPSN-—-———————————-TTTILHINNPMSIR
e PAASQYVKSLGVYFGIPLITWD-——————————————~— AEDSGGS
TNRIESRTLQIAPTIHHQTKAMFSLLORYNWTLFSIVTSKT-———— AGHLDFISSLRALAKSTNKQTTIE-VVTHI-—————-———-
-ILRDTKNATESKAALSQLTKFDSR-—————————-— VILLHANS-LESKYIMDYAH--E--LGIA-GQEFVWILSQT-————-—————
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Lgig GluN2alpha
—-——-MDIQQWLTLLVESVFAVDYCSSQRPTPVTFHVLEFPKHRFWSSSINRTLYSTLRGSSSIKRFREYRGVYSVLTFLEKDTPDETIL
NA-—-—-——-— LCDOS--STSNPITIFHVNNPSAFPSR-—-——-— APANRYINQLVHVLGLPMISWD-----—--=—-——————— SEFAGVL

———————— ATARGA--------RYAYSGFPFG-LFATIDFESN-——--—-—-—————————————————————-T,0AMQKTINKAVDT
WMEGL—-—=-—=—=-=— KLMARQRITATADLTPDI ——-—-—-—=—=—=——— SCNDSSHLYW--—--=--—-—-— KDGEVVHRYL----

D-—-——- FD-YELFEMPD-G-QFGSEN-—-—-—-——— QETGE--WNGVIGALQK-———————— K---VADMAITSLKITPERSQVVDFSG
PFLET-GITIIVSL----REGA--—-———— I----SPTAFLEPYDYPA-W--CLILLFSVHATG-ASIFIYEW--LSPY-GLN----
—————— QoGGKS--——-----------—-—--———-PLRE----HKFSLFRSFWLIWAML-FSA-A--VS--TDTP---RGVSSRFLAN
IWALFALVFLASYTANLAAFMITKEEYYDLS--GIQDWRLKNPYATKPPFKFA-TLPNDTTEINMI---—————————— KNHPDMA
RWMRKY---—7-->-——————————————— NKPTVKLGIAALK----KQD-—-=—————- IQAFIYDA-TVLQYYVGK-DE--GC-
KLRAVGK--W-YAMSGY-GVG-FPK---G---SP--WVDKVNHALLA--LOD-AGEIERLKKEF-—--—--- WLA-—-————— GACHKK-
-QKKGMSS———-—-- QTLGIPNFTSAFILLAGGMVLGSILLILEHMYF--RFGRKTIRKWDKCGCC---==—-—-——————————————

Blan GluN2alpha

———SSAVGAQSKRKCFTLFVLLVFLCLS-GKQVNGQDNGTLTAVGAIFSGPAMIPLFEDAVELLNARMSEERAAVHFRSTVTLNDT
SPVSLLSTLCSGV--VRQGADVLLYAGRRGNGPD——-=———-- LSAAYIAM-SANYLELPLVGIY--————————————— DEGISAVS
PKDLGVMMLNYGVSRRQECGAIVGFLHNYNWNNFAVVATRT————— PRSTAYVKAMQEYLG----DLGPD-SN-—--=-—==——=————
-FAMTPVYIDFGRSLFRTILDIKER-—-——==————— VIVMFCSE-REASRIFFYAS--R--LGLT-SNNYVWIIVLT--=-—-—=————
—————— TRRDLMDG--------SFAPRNFPVG-LIALAYEHR---——--------------—--—————————-WDDVLRVQF-ALDS
LGSTV--=————————= QHVISSGHVINTRDSA-———————==———————— TCWNTTEGHV-——————————— ESGRQILRSL----

VGTW--————————————— HESRDVDLN---—--==—--——————————————— VIVWp--- - ————— GERFNPPSGM---
——————————— SNPRS---LRVVTIEEHPFVEFVGEIDETMGKCLKGIQCE--—----KKVGNDTLIKCCAGFCVDLLERLSR—--DV-
W-————- FE-YTLYLVED-N-NFGAY-—-—-—-—-——— QR-GR--WNGMVQDLIQ-—-—=————— G---KAQLAMSSLKTTEERMTAVDESV
PFLET-GYKLMVLK----RPGS——————- V----SPTAFLEPFDWTF-W---LMMSIGEVVISALAVFFFDW--IQIH-GEFS--LQ
PNSKLRADQPD--—-==——=——————————————— FIG----TPFTFFDSVWVLWALL-FNN-S--VP--VENP---KGLTSKFMVC
VWAFFATIFLASYTANLAVEFMIQEQSHPPIR--DLEDDLLOHPNLOSPPFTFG-TVKSSSTEQYIA---——-———————— QRYSSMY
OWMKRY---—-——-"———————————————— NOPNAEAALAALK----DGR-———————— LRGFIYDS-AVLEYLEGR-DE--DC-
QVITVGK--T-FATTGY-GVA-FPK---G-—--KQAYWRNLINIKILQO--YAG-QGVLONLKAS-————-—- WEV-——————- GACKDK-
-ONSELTS-—---- SKLTVENCASCFFLLIAAILFSCIVLGMEHIFEFWKKSHOGVONVMQVISSRLHYALLTREDADDGDRPANCNC
PGCEREVEETRKQLDIALSHVTNLERELRKKANSDTAR--—-————————— VSRLPPNGGSLTTASKRRKSVVRAVNTGSTGPI---

PALSP-SHTVTLSS----PAPV--FRVHES----ETGQAESPHSETG-LRGRHAILLSDTLDS———=——————— FRES-SWS--GQ
ETLGNVLDGPD----=-——-———————————————— GP----SEFLFSRQLNININPLTLISLS---P--ALPP---AQRASVTLLS
VWAVLALTAARPLCSPAGPFISPPLPGVQIE--DSKNILRLLRTAKNMASLSGVNGSPHSALDFIR-—-———-—— RESSVYDISEHRR
SFAGHS-——-—-—--———————- DCKPPYLPEDNMFSDYISEVERTF---——————— GNLHLKDS-NLYQD-QYLHHHGLPTRPHSLG-
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VGYW-—-—————————————— ODNNMTMA---=--—-=————————————————— TVIWI--—————————————— GGTHEAPKGL---
——————————— SPHRH---MRFTTIVEEPFVLTI----PLEKNEVV--CK-----—-—-—--—-—-—----KCCLGFCISLLEKLKE--DI-
G-————- FT-YELRLVDD-G-NYGAKV---EADGKE-DE--WNGMIGAIVK-—-—-————-—— H---RADAATIGAVRITEERSEVVDFST
PFIST-GISVLVKK----KDGE-—-—-—-—-- I----PNSAFLGSFHLSV-W--IFLLVIAVNVTA-VVVFIFEW--FSPG-GYD-—-—-—
—————— RNFDN----—--------------———--GRA--—-SKFTIGSSIWMTYGIL-FNN-T--VH--LNVP---RSYTAKFVTN
MWACFALVEVAMYTADLVTHMIQEDSHRIIT--GEFNDPKLQYPLSSRKPLRFA-TVASSSVENLIK---——-——————— KSNKEMH
TYMOKF--——-———————— === ——————— VKRNTTEAVNALK--—-—-—-- R---GEL---DA-FIYDS-EVLNSFAKKDDH---C-
DLMLVGD--V-YASTGY-AVA-FEK---D---SH--WKERFDSNILH--YNH-NGFLOKISDT------ WME--—-—--—- STCDTV-
-GGNTASR-—-—-—-- QRLGIENLAGVFYLLSAGILASLAVEVVEHFCRCCRKKQSLSVLVQVVAQNLSTPHRVAKDPVC-————————

Skow GluN2delta
EKTCGEGFCELDCEYYSLALFAAFLMCK-CGEMRGNINIVGLGAFVSTRTQRDMLTNLTAKAFGQLDKNITGKVPEFDTSNYFETA

VGMW---—-—=—————————— KNGTVDVG--—=——=————————————————— EIEWM--—————————————— GNPELSPTGE---
——————————— THRKH---LRIVTIVEEPFVTIV------PYEQVN--V[------—-—-—-—-—-—-—-—--ECCSGYCMDLLKMISR--DL-
G-————- FT-YDIYIVED-N-LYGVVE-——-———— DN-GS--WNGIVKDLIE-—-—-—=————-— G---KADAAVAAVKMSTERYKVIDFESV
PFMDV-GVAVLVPK----SSGV-—-————— V-—---LPHAFLAPFDIAI-W--VIVLVVTLNVAA-VSVEVFEF--VSPT-GYN----
—————— RKIAG--————-—-—-—-—-—-—-—-—-————————-LKE----SNFTLGRAVWMTWGIL-FNN-SVP----AKVP---RSYTGKFMTN
MWASFALVEVAMYTGNLAAHMIHEERHEKIT--GINDTKIQHPDLIDPPFKFG-TVQHTSVERLIM--—-—————————— KTYPEMY
KYMKDY---77——-——————— == ———— VOPSAVDAAAALE-—-———— A---GII---DA-FVYDS-AVLENLEDK-DP--SC-

Blan GluNZbeta

————— MEMMSRKGANFAAFFLVVWTFLARAQDNGTLWMERTLTLAAILESEEEITAFLEGVRTQGPIRGNDVAVVSMVANNSNPMG
TMVW----ACDEAVPRGPDAILFAGGHDTS——————————— LLSARYVMMVAKYLDIPVISAY-—————————— RGMSGVVARQEEL
PNFVH-—-—-—-- LGVSVDQEYSALMSILKYFFLTRFSIITTLH--TGHKAFIRYFQEQTEKEG————- DAWG-VEG-——==———————

————— QAEHPQ----==--—=--—=-——--———-KDPS----KRFAPFHALWLLWTLL~-FNN-T---MPLIRVP---KGLASKFMVC
VWAMFSTIFIASYTANLAAFMIQEQVSEKIT--GLTDPRFQRPEEFQPSFKFG-SVVGTSMEMKIR-———=-——--—~~ DNYPRMY
SYMQKF-=======——==—————m NTRSAKEAVEALK----KRE-=---—---~ LDSFIYDA-VVLEYLAGK-DD--GC~
NLVTVGN--V-FASTGY-GVA-FPK---G---SQ--WKSTIDLLILS--YND-NGYLDMFKSQ---—~~- WVE-=--—=--~ GLCSRK-
-QELEKNT----~- HRLATENCSGVFILLLAAIALSLVIFCLEHIVYGKPPSPVYENVQGTGSLRINGAERVVVTEHKVVAHVGDVE
DDECPGCQVAQEQTHALSSQVRHGNEQLRKDVTARVPEQPGAPTS——-—— LHDVVQQLTGGDGAEDEGSSHEYENSSQADSSGNVS
Cint GluN1

----MKGILVLALFMCYLGLVLGKMRLENCACNSTSLKQQFLIYGAIVSTAKQKAVFEHYLSMFNHNERAMNT YNQNTWIVVVNET

————————— GLMKRLYNEEQKLAYSLQSHPDA-TFVTELPDYFPKPLSILVHFPT-—-—--—--—-—-—-—--SNRGTQSTLQATLP
ITKAL---——-—-- AEKELQKNFGAFHYYMKN-————-—=—————————— NLWKHPYFIN--—-—-—-—-—- QVAQGISSYL----
———————————————————— KVGDPP--KFNE-NGYLFDP----SFTL--------—-—----LSTNSDNMLIESPPSLIAATKLNN

—————— GbITI---——-----------—-—--——-NKNA----SRFTLGKSIWLHYGIM-VNN-S--VP--IENP---HSPSSRYMVS
VWAFFCVIFLAMYTANLAAFMIQEESEDVIT--GLTDKRFTNPTATNPPFRFG-TVPNGSTELNMR---——-——————— TYYPLYH
RYMEGY--—--""""""""""————————— NMESLNDAVEALK----TRK-—-——————— LDAFLYDY-AVLKYAAGK-DK--DC-
EMNVIRK--P-SFTSGY-GVV-FTK---H---SP--WKEKFDIVLLN--LMQ-NGYIERISNV-—-—-—--- WLT-—-————- GLCGLP-
-TKSRDFTS----SRLDISNMAGLFIMLGGALALSILVFLFEHIFSRYFKKMKARRIAVKCSQPVIWQODGRISTHSLLPRIFECEN
STELVITSTIPRSTTCSHTSPVHHNRQKRPKEIVSETEKERTTPTCSRNSSACSRHNNKKLKSKTPSPCRRLLTIPLSRSEFGSLRD

SL--——==-———mmm - 17
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Blan GluN2gamma
————————— LLFFARSGDRAATMKVLVGLYSRRICGSDRAAPETIKLGGMEFVEQGMVQPYRDAVIEANYRSGQSLETKPLDKVLKNV
SPENIVRSMCEDLVKKVVNAVIYGGDEDN--—====—=———— VKSTLYVKQIAGELGMPILMAG-——————————— GGSSEILHSQD

M-==== FS-YDLYLVPD-N-KHGKY-===——-- EK-GK--WTGCIGELVK-======== G---HAQMALGSITITKERATAVDFSM
PFVET-GISVMTRR----RKGV-==——-- V----PATAFLEPFDVFA-W---MAMFAVCLSCVAFTVMAFEF--FSPE-GYA-—--
————— GNLHPS----------------DDAPPRASEA----GRFTVGKAFWLLWALI-FNN-S--VP--VENP---RGATSKYMIT
FWAFFAVIFLATYTANLAAFMIQEEYTDSIT--GLTDEKFSNPFAHS--FRFG-TKPNGSTEAFIS-——=-—=-———————- KNFRRMH
EYMMRY-======——=—=========—==—-—— NQPSVNAAIQALK----GGT-===————- LDAFIYDA-AVLNYEAGK-DE--GC-
QLRTIGHGSV-FATTGY-GIG-FPK---N---SE--WVDDIDLALLS--YFA-NGKLEELHEL------ WLT-===——= GSCNQA-
-SSDLDT-=----- HPLGIENTAGVFYLLLAAIVLSIVILILEHFFYLKKRKKRKRSEVEADVIMATRAFAYSSVKHSKPYMSELYA
EDNENEAGNAKGKDATEKAFVNHLVSAVSNKROMNPKPRPRNVHTVVGVSHVNANHQANY LRODNPPRPRSAVEFPFKELEPNGIV
Hsap GluN2A

————————— MGRVGYWTLLVLPALLVWRGPAPSAAAEKGPPALNIAVMLGHSHDVTERELRTLWGPEQAAGLPLDVNVVALLMNRT
DPKSLITHVCDLMSGARIHGLVFGDDTDQ-====—===———— EAVAQMLDFISSHTFVPILGIH-====————-- GGASMIMADKDPT

K-————- FT-YDLYLVTN-G-KHGKK-——=----—-— VN-NV--WNGMIGEVVY—-—=—————— Q-—--RAVMAVGSLTINEERSEVVDFSV
PFVET-GISVMVSR----SNGT-—-=-=-=—————-— VSPSAFLEPFSASV-W---VMMFVMLLIVSAIAVEVFEY--FSPV-GYN-——--
—————— RNLAK-—-——---—---—--—---—-—-—-——-GKAPHG----PSFTIGKAIWLLWGLV-FNN-----SVPVQONP---KGTTSKIMVS
VWAFFAVIFLASYTANLAAFMIQEEEFVDQVT--GLSDKKFQRPHDYSPPFREFG-TVPNGSTERNIR-——-=-=-=—=—————— NNYPYMH
QYMTKF-————====—"—"—————————————— NOKGVEDALVSLK----TGK-——=—=-=-—-— LDAFIYDA-AVLNYKAGR-DE--GC-
KLVTIGSGYI-FATTGY-GIA-LQK---G—-—--SP--WKRQIDLALLQ--FVG-DGEMEELETL---—--—- WLT-—————— GICHNE-
-KNEVMS—=—-——— SQLDIDNMAGVEYMLAAAMALSLITFIWEHLEFYWKEKKKSPDENLTGSQSNMLKLLRSAKNISSMSNMNSSRM
DSPKRAADFIQRGSLIMDMVSDKGNLMYSDNRSDIDEDOQMLQETGNPATGSLKDRERLLEGNFYGSLFSVPSSKLSGKKSSLEPQG
LEDSKRSKSLLPDHTSDNP

Cmil GIluNZ2

——————— MEGRKMGHLGFLTAVFFHVFALRLDVSAVQKDYPTLNIAVILGRTTYLADIRDTWSKELPIDVNVVMIEVNHTDPKSII
TH--—---- VCDLMSGTKIHGVVFADDTDQ-—-=-=-==—————-— EAIAQILDFISSHTFIPILGIH--——-——————--————— GGSSMIMA

————————— VTGNT------—-EITPSEFPAG-TISVSYDEW--—-—=--—-—-—-—————————————————DYLLQERVRDGLGT
ITTAA-—————————— SAMMDEYGYIPEAKT———-—-—-——————————- SCYGQLETNV-=-—=-—=--=-—-— LPFNSTHRFM----

—————— RNLAQ----—-——-—--—-—-—————————-GKNPHG----PSFTIGKAIWLLWGLV-FNN-----SVPVQONP---KGTTSKIIVS
VWAFFAVIFLASYTANLAAFMIQEEFVDQVT--GLSDNKFQRPYDYSPPFRFG-TVPNGSTERNIR---——-——————— NNYPDMH

KLVTIGSGYV-FSTTGY-GIA-LOK---G---SP--WKRQIDLALLQ--FVG-DGEMEELEAL------ WLT-===——= GICHNE-
-KNEVMS————-—— SQLDVDNMAGVEFYMLAAAMALSLITEFVWEHWEYWNNRPYQPKETVEADNTSEMLTEFSANRHKDNRNNYMLOAQ
HPLTLNDAISEDYMLQEPVSPMQPEESFAHHWAASEACNMOKVNRLRISRSLKEKDRFQDDNPYAHVENIKPDKLYSAKVSVEDHN
LEESKRSKSLYPDHVSENP

Locu GluNZ2Za

———--DAGMKMTNMGNMGWLLLTLPALLCHSGSVWGAEKVPILNIAVILGQTRYVSDRD-—--- IRALWSKDDPIDVNVVTLLVNET
DPKSIITHVCDLMSGTKIHGVVEGDGTDQ-————=—————— EATAQILDFISSQTFIPIFGIH-————————— GGSSMIMADKDQK
STFFQ-———- FGASIQQEALLMLNIMEEYDWHVEFSIVTSKEF--PGYQDFISILKSTVDNSE-——-— VGWD-LQ-———=————————

—————— RNLAQ----—-—-—-—--—-—-—-——-—-—-——-—-GRDPHG----PSFTIGKAVWLLWGLV-FNN-S--VP--VQNP---KGTTSKIMVS
VWAFFAVIFLASYTANLAAFMIQEEFVDQVT--GLSDKKFQSPYSYSPPFREFG-TVPNGSTERNIR---——-——————— NNYPDMH
QYMVKY---—-———-————————————————— NOKGVQDALVSLK----SGK-—-——————— LDAFIYDA-AVLNYMAGR-DE--GC-
KLVTIGSGYI-FATTGY-GIA-LQK---G---SS--WKRQVDLAILA--IIG-DGEMEELEAQ-—-—-—--- WLT-—-————- GICHN%B
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-KNEVMS-=---- SQLDIDNMAGVFYMLAAAMALSLITFIWEHLFYWREKKKSSDLDFSSPQANMLKLIKSAKNMTTMSNLNASRIT
NSPKRATDYMHGGPMMMDMVVDKGNFLYADNRSISEDQMLQEATSPLNQDSLKEKDRFLEDSPYANMESMKPDKLEFSSKSMLENHN
LEESKRSKSLYPDHTSENP

Hsap GluNZ2B

——————— MKPRAECCSPKFWLVLAVLAVSGSRARSQKSPPSIGIAVILVGTSDEVAIK---DAHEKDDFHHLSVVPRVELVAMNET
DPKSIITRICDLMSDRKIQGVVFADDTDQ-====—=————— EATAQILDFISAQTLTPILGIH-—====———- GGSSMIMADKDES

—————— RCLAD----—=——--—-—--—-—-—-—-—--—-GREPGG----PSFTIGKAIWLLWGLV-FNN-----SVPVQONP---KGTTSKIMVS
VWAFFAVIFLASYTANLAAFMIQEEYVDQVS--GLSDKKFQRPNDFSPPFREFG-TVPNGSTERNIR---——-——————— NNYAEMH
AYMGKF----7--—-"""—————————— NOQRGVDDALLSLK----TGK-—-——————— LDAFIYDA-AVLNYMAGR-DE--GC-
KLVTIGSGKV-FASTGY-GIA-IQK---D---SG--WKRQVDLAILQ--LFG-DGEMEELEAL------ WLT-—-————- GICHNE-
-KNEVMS-———-—-- SQLDIDNMAGVEYMLGAAMALSLITEFICEFYWOSRRLLRTAKNMANLSGVNGSPQSALDFIRRESSVYDISEH
RRSFTHSDCKSYSTTKYPQSPTNSKAQKKNRNKLRROHSYDTEVDLOKEESKSLYPDRVTONPFIPTFGDDQCLLH-—-———————

————————————————————————————————————————————————————————— TQPS—————————————m—m o
———————————————————————————————————— LAAFFCPQ-NTQ— =~ == == ===
—————————————————————— ST HC A AY PV — = == = o o o
———————————————————————————————————————————————————————————————————————— KPAVMIYLCL----
————————————————————— APSNQTEGGIYIK-----—-—=—=—=——————————————————RCCKGFCIDILKKIAK--YV-
K--—-- FT-YDLYLVTN-G-KHGKK-—--—--—-— IN-GT--WNGLVGEVVR-—-—-—-—- K---KAHMAVGSLTINEERSEVVDFSV
PFIET-GISVMVSR-—--SNGT----—-- V----SPSAFLEPFSADV-W---VMMFVMLLIVSAVAVEVFEY--FSPV-GYN--—-
—————— RCLAD--—--=--=-—-—=—-—-—--GREPGG----PSFTIGKATWLLWGLV-FNN-S--VP--VQNP---KGTTSKIMVS
VWAFFAVIFLASYTANLAAFMIQEEYVDQAQ-——-—-—-—- SPP-—-——————— FPTPRSTKRNIR--——-—-—————- NNYPEMH
SYMTKF———=—=————————m oo NQKSVLDALVSLK----AGK--—-—=---— LDAFIYDA-AVLNYMAGR-DE--GC-
KLVTIGSGKV-FATTGY-GIA-TIQK---V---SG--WKRPVDLATLQ--LFG-DGDMEELEAL-—---— WLT--—-—-- GICHNE-
-KNEVMS-—---- SQLDLDNMAGVFYMLGAAMALSLITFICEHLFYWQESHKYPFKGDRYAHDDLIRSDVSDISTHTVTYGNIGSA

KRRKQYKDSLRKRPPGGVTVGVAANVKHHQSPAGSAKLOQRRDRGKLRRQHSKSLYPDRVTHNPFIPTEFGDDQCLLH--========
Hsap GluN2D

GPRGPRGPAKMLLLLALACASPFPEEAPGPGGAGGLGGARPLNVALVESGPAYAAEAA-—————==——— RLGPAVAAAVRALVLNGS
DPRSLVLQLCDLL--SGLRVHGVVFEDDSRA-=———————— PAVAPILDFLSAQTSLPIVAVH-—==—————- GGAALVLTPKEKG
STFLO----- LGSSTEQQLOVIFEVLEEYDWTSFVAVTTRA--PGHRAFLSYIEVLTDGSL—----- VGWE-HR--——7=-——————

VWAFFAVIFLASYTANLAAFMIQEEYVDTVS--GLSDRKFQRPQEQYPPLKEFG-TVPNGSTEKNIR---——-——————— SNYPDMH
SYMVRY---——-———-——————————————— NQPRVEEALTQLK----AGK-—-——————— LDAFIYDA-AVLNYMARK-DE--GC-
KLVTIGSGKV-FATTGY-GIA-LHK---G---SR--WKRPIDLALLQ--FLG-DDEIEMLERL-—----- WLS——————- GICHND-
-KIEVMS-———-—-- SKLDIDNMAGVEYMLLVAMGLSLLVFAWEHLVYWRRWRRTKGAGPPGGAGLADGFHRYYGPIEPQGLGLGLGE
ARAAPRGAAGRPLSPPAAQPPQGAPAAPPPCRAAPPPCPYLDLEPSPSDSPPRSGPAAWHCRHCASLELLPPPRHLSCSHDGLDGG

NPSSLLTQICGLLGAAHVHGIVFEDNVDT-—-—————————— EAVAQILDFISSQTHVPILSIS-—————————— GGSAVVLTPKEPG
SAFLQ-—-—-—- LGVSLEQQLOVLFKVLEEYDWSAFAVITSLH--PGHALFLEGVRAVADASH-—-—-—— VSWR-LLDV-—-—=———————
-VTLELGPGGPRARTQRLLRQLDAP-—-————————— VEVAYCSR-EEAEVLFAEAA--Q--AGLV-GPGHVWLVPNL-—-———————
————————— ALGST--------DAPPATFPVG-LISVVIESW---——--—--—-—-—-—-—-—-———————————————-RLSLRQKVRDGVAI
LALGA-—————————— HSYWRQHGTLPAPAG--—-———————————————— DCRVHPGPVS-———————————— PAREAFYRHL----
————————————— LNV-TWEGRDF----SFSP-GGYLVQP----TMVV--------TA----LNRHRLWEM----———————————
VGRW--—————————————— EHGVLYMK----—==————————————————— YPVWP-—-————————————— RYSASLQPVVD---
————————————— SRH---LTVATLEERPEVIVESPDPGTGGCVPNTVPCSNHTEFSSGDVAPYTKLCCKGEFCIDILKKLAR--VV-
K-———- FS-YDLYLVTN-G-KHGKRVR-—-—-=————-— GV--WNGMIGEVYY--—-——-———— K---RADMAIGSLTINEERSEIVDFESV
PFVET-GISVMVAR----SNGT--—-——-—- V----SPSAFLEPYSPAV-W---VMMFVMCLTVVAITVEFMFEY--FSPV-SYN----
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34

VWAFFAVIFLASYTANLAAFMIQEQYIDTVS—--GLSDKKFQRPODQYPPFREG-TVPNGSTERNIR-———=———————— SNYRDMH
THMVKF--——--———-—=—————————————— NORSVEDALTSLK----MGK-—-—-—————— LDAFIYDA-AVLNYMAGK-DE--GC-
KLVTIGSGKV-FATTGY-GIA-MQK---D---SH--WKRAIDLALLQ--FLG-DGETQKLETV-=—---- WLS—-===——= GICONE-
-KNEVMS————-—— SKLDIDNMAGVFYMLLVAMGLALLVFAWEHLVYWKPPRQASPDLTASSAQASVLKMLOQAARDMVTTAGVSSSL
DRATRTIENWGGGRRAPPPSPCPTPHYSSFPRADRSGRPFLPLFPELEDLAEAFARPSSLPAGCTGPACARPDGHSACRRLAQAQS
MCLPIYREACQEGEQAGAP

Cmil GluN2cb

—-——-SWYSTGNRLQLFQMFGACAFSRDPSRPATISVAVVLGGSWYSLEIKGQFSRDVFQ-————- GLPLOINPITEVVNNTNPSSLL
TQ-—————- ICGVLSSSSIHGVIFEDNIES———————————— DAVAQILDFISAQTLIPIIGIS-———=-—————————— GGSAAVLA

————————— TVGNT--------EQVAKSFPVG-LIGIMTDRW-—-—=-—=--=-—-—=—=——————————————NTNLRQRVRDGVAT
VAKGV-——-—=—=——— DSFFSEHGYIPDLSS—————-—=———————————- DCRSLGG-—-—=-—=——————-~— LYNNAFYRYM--—-

IWAFFAVIFLASYTANLAAFMIQEQFIDTVS--GLSDNKFQKPQEHYPPFREG-TVPNGSTERNIK-—-——=———————— NNYPDMH
SHMTKY---——7---"-""""""""""""—-——— NORSVEDALNSLK----SGK-—-——————— LDAFIYDA-AVLNYMAGK-DE--GC-
KLVTIGSGKV-FATTGY-GIA-MQOK---E---SK--WKRPIDLGLLQ--FLG-DGETQKLQTV-==--- WLT-===——= GICENE-
-KNEVMS————-—— SKLDIDNMAGVFYMLLVAMGLSLLVFAWEHLFYWKRTSQPMEDACGIASKHHFVPCISNSNHIHCIPRTINTA
PTLLONRGPGRQFMEPQRITADHPITITYKSHSPREQRGKPRLODVCGSIEHIHLDADCRHAGPQHRLKHSQSAKLPSYSEACLQSS
AALRRSSTVVHRHYSWL--

Locu_GluN2Zcb

—————————— MGMPLGWLSASLWLLLWGARSSLGRPFGPPTVNVAVVEFSGSTYQTEIK---GRLSRENFADLPTIEVNPITVLVNDT
NPRALLTRICDTL--DTNRVHGVVFEDNVGS—————————— EAVAQILDFISTQTSMPIIGVS—====————- GGSAVVIPHKGDG

VGNY--=————————————— EMGILQAR-—-————=————————————————— YPVWP-—-————————————— RYGSLMEPVSD---
————————————— NRH---LTVATLEERPFVIVE-----SVDPLTGTCVRNKTDLEVGHTEPYTKLCCKGFCIDILKKLSR--TI-
K-———- FS-YDLYLVTN-G-KHGKK-—-——-———-— VR-GI--WNGMIGEVFY---—-————— K---RADMAIGSLTINEERSEIIDFESV
PFVET-GISVMVAR----SNGT--—-—-—-—- V----SPSAFLEPYSPAV-W---VMMFVMCLTVVAITVEVFEY--FSPV-GYN—----
—————— RSLVS-—-——-----------——-—-AKEPGG-—---PTFTIGKSVWLLWGIV-FNN-S--VP--IENP---KGTTSKIMVL
VWAFFAVIFLASYTANLAAFMIQEQYIDTVS--GLSDKKFQKPQEQYPPFRFG-TVPNGSTERNIR---——-——————— SNYPDMH
THMIKY---—-—""———————————— NOQRGVEDALNSLK----TGK-—-——————— LDAFIYDA-AVLNYMAGK-DE--GC-
KLVTIGSGKV-FATTGY-GIA-LQK---D---SR--WKRPIDLALLQ--FLG-DGDTQRLETV-—-—-—-- WLS——————- GICONE-
-KNEVMS-———-—-- SKLDIDNMAGVEYMLLVAMGLSLLVFAWEHLLYWKRRSEHIKGGIPTRVPQVATSDTSVGIGRHPYISSITDN
HSPFSQRALTPTLTVHYAENASQPLLEKQRGMARPTPVRPEPEDLPLLGKINPYKAQKLKYSQSTRLPSYREAVLONAAALRRSST

Cint GluE2
TAESASRYVRTGFCSFLLEFFVLLPFCMCEEATIAEIAVIYPAPRNLTFESSMQCVTQY ——————— INANILONVTLRLOTNTLEYD
HTGVNAFKAGLALNKRSGVMGLLGPIH---——=———————— TNDVTVLHSQIAAMNIPQIVPI-—--—-———————————— SRVTTKS

VFYKT-NLKYIIDI----QAAG————-—-— GMMSGYDRYGFLRPFTWTL-W---LVIAICVLVVG-IFFTLVSH--LSPY-GHYFQSD
EAEAATIKKEESRDRSVDRQIASKPNVTDDDESDEESRSKAQROMSLSNALYFACAGL-LWQ-S---P--ESVP---RAPSARIVAA
IWYMVGVIIVASYTANMVTFVSIKIEASHLL--NVREL---VAQTH---VPPG-TISSSSVETLLK-—-—————— TSQY-PIAEKLY
DAILLD--————————————— PRMPGYKYHTLOPNQEKALEQVR----IGK-—-=-=-—-—-——- LA-FVWEG-ALLDHAALE----SDC-
HLKTVKL--G-FGPTSY-AFV-LKQ---G—-—--SP--YREELSKHIKI--LAK-NGYLDELNKK-—-———— YFS-——————- QTCSHG-
-LAEDDSNSV---TAISWLSLIGVLDLLLLSAALSVIVLLFEWIV---ASISDIDKTNPR---—-—-—-——""-""-""—"—"—"—"———~——————
-——-APATFSRAFAARWRRMVQDAKRMGKKEVPVVNAI-———-——-=-—=———— EPDOQWKRYTTSTDAINLKPGQSISNPELF-=-—-—-———
Arub GluHC

—-——-MAVHGWIAVQLVLALIGYATSFEYKIGAMYGANTHEKDLYKNLFTDASVFINRD-RELSNDGRDRISIYNYAPVGGIEWALP
NTPOQALRAACTFA--SSVDLHGLIIPSDMC--—-—————=—-—— PNCGGHTGRIVGDAFSPVIALD-—-—-—-—-————"—"—=—=——————— QAEG
SNAYK-=---—- MLMTDSDLMDLWISVINHYKWOQDFIFIYDGD—-=-=---— SAYSVALMLMAMEE----DNDW-=-=--—-————————————

PISRNFLDDKLRIH-—--—-—-— TSFLTRFKME-TVFGVDQDVHTRNPTPPRK—————=—=———————————— WPFRQRTAYDSMVFE
MAKAV-——=-—=—=——— MAYHAEWNRWPEAVP-———-—-———————————— KCGE-————-———————————— DIVCDLDPTM--—-
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HFVKS-NIMTLMKH----PNWR-RD--=—-————-— FPFNFAFSFHWDT-W---LVNLFALGIAI-LAIWLIMR--YHPL-EYR----
—————— ROAAT------—-—-—————————-GNATQEQA----DSYTLRNSAWTLVCIM-FWQ-G---H--KSSP---KSYSGRIMLA
TWEFFCIVMLFLEFMLNLSDFIVIDKTILFIN--DPVDL---LNEPL---LKIG-MVRDSPTHNYYS—-—-—-—-——-—— MSTN-PDDQQLM
TLMGVL--=—————=———=————————— DRAPFVQKLRDGALRVR--NDNGH-—-—-=————-— YA-LVSEE-IMLSFYTQK-GP--WC-
DLYIAGD--P-VKKIKF-AFA-TPS---G---SP--LRDQITYVMNK--LGQ-EGVLODLAERR-—-—--- WEG-—————-- DOKCENE-
-TIWEEESL----LSINANDLEGIYYVLAMGVVLSVIIFFIDVLSFWQ--——7—-----""-"""""--———-———————————— ——
—-———-GSCSNSGTQLPPTGQVARRNRQGDNGIRLTDNPS——-=-———————— SSTPPPVRNDGYDYGAKPTEKSPNLWI-—-—-—-—————

Pmin GluHC

—-——-MAVIWGLAALFIMSFIGSTTSQSYKIGAMYGANTNMDNHYKELFVDATTYINRD-PEFMNGNRETLNVYNYRPIAGTNWSLP
NAPQALRAACTFASSVDMHGLIVPSDVC-—-===—————=——— PGCSGHTGRIVGNAFAPVIALD-—-—-—-—-—————"——=——————— QASG
SKAYK-=---—- MLPTDSDLLELWVSVINHYKWOQDFIFIHDGD—--=----— SAYSMAWILLEMEN----ONKWH-V--—-—-—----=—————

—————— KOSEI----——-——-—-—-—-—-—-—--—-—---GQATREQS----TEFTLRNVAWMLTGVV-FLR-G---H--KLSP---ASTIAGRILLA
AWFFEFSLVMVETYMLNLTDFIAIDKDILTIN--DPVDL---LNEPL---LKIG-MVRHGPTHDYYS------—-— MSSK-ASDQQLM
SIMGVL--=-=====————————————— DRDPFVERMRDGALRVR--NDNGH----—-—-—--- YA-LVSEE-LLLTYYTQS-GP--WC-
DLYIVGD--P-VKKMKY-AFA-TPS---G---SP--LRDQITYAINK--LKQ-NGTIKELVEKK----- WEFG-———-- DOKCEEE-
-SLWESESV----LSINANDLEGIYYVLAIGLVLSAIIFFIDVLCYWV-—-—-—-————-———————————————————— —— —— —— —— ——
----GSCSSAGD----—===—-————— PRPSNPRGDGFT---==——————— MTLNPRRDYGKPPEEKSPNLWI--—--—-—-—-———————
Apla GluHC

—-——-MAVTLGLVALVVGSLVGNTVSQSYKIGAMYGMHTRVDNLYKRLFTDAVTYINRDENLMNIDGTESLAVENEPLI---TWTYS
NPPOALRGACTFA--GSVDINGLIVPSDVC--==-=———-——— PDCGGHTGRIIGNAFAPVIALD---=-=-=—=——————————— QAEG
SKAYK----- MLPTDTELVELWISVINHYKWQDFIFIYDGD-—-—-—--- SSYSLAWVLLEMER----ENSWH-V------=—-—-—————

AGVW-—-—————————————— TONIAHYERKY--—m——-—————————————— GEVWP-—-——————————— KDKGRLNMEFPFRQ—--—
——————————— SDQSY---IKVLSIEEPPFLMLRDHNYDRERRQVQTGDE-----—-—-—--—-—-—-—-—--DRYYGIIPELLENIRK--IFE
EELRMEFK-YKIELVAE-G-YYGKRN-—-—-—-—-—-- PNTGE--WDGMVKELQD-———=————— S—-—--DADLAAGAFTVTRQREDVIDFTK
HFHTG-PIKVLIKH----PNWV-RD-—-——-————— YPFAFVEFSLHWDA-W---LVNLFAFGITI-LVFWMLMR--YHPM-EYR-—-—-—
—————— KQQEV---------—---———-——-GQATREQS----IEFTLRNTAWMLTGIM-FLR-G---H--KLSP---VSLAGRILLS
AWFYFTLVMVELYMLNLTEYVTIDKDILSIN--SPTDL---LNEPL---LKIG-MVRNGPTHDYYS-——-—-—-—-——-— MSSN-SEDQQLM
SIMGVL-—-==—=——————————————— DROPFVERLRDGALRVR--NDNGH-—-—-—————-— YA-LVSEE-ILLTYYTQR-GP--WC-
DLYVVGD--P-VKRLKY-AFA-TPS---G---SP--LRDQITYAINK--LOT-SGVVQELLEKN-—---- WEG-—————-- YQOKCEEE-
-TLWESESV----LSINGNDLEGVYYVLAMGVVLSAIIFFIDVICY--————-—-—————————————————————————————————
—-——-WLFGSCSSVGTHPPSNPRGPGETITMTVNPRE-----————————— QHTRNDFDYSKPAEEKSPNMWI--—-———————————

———————— ICNRV--ENTNLRALVVPNDI -—-—=--=-=-=-CDECRNIGGIAGDAVNPVLTTD-~—=-—=——-—-————————————
-LSYDSNATIKLYPSKEDLTELFISLVNYTKWRDFITIIYDHG--——---— AGECVCRRKDCGG----HDGTN-TKIP--—-—-—=—=—
-MGITPYQVTDLKDLRDKLRNSRVKN--—-—-—-—- ILLFCEFE-ETALDVIQMAT--D--DDLM-TDSYHWMLGNT -—-—-——-—-
——————————————————————————————————————————————————————————————————————————— NLPLIYGQIDK
o oo RLGRAYVTRL----
——————————————— VMDFGGTPGRE—=—=—==TTQKAE P~ —— === == == — = = o o o
LD E W~ — = = = = =
———————————————————————————— PYRLRL------TYDAVL-—--=--=--=-—-—-—-—-—TVYEAFKLHLARSNNQ-—-—-
—————— YP-RQTSKCPG-SDDSGNEMSTLM-~-EDLKRVNFEGMSGPVNF-—-—-—=—=—=-—-———————————DQRGNRVNYTT
NIYMGKGLTVYFHS—-—-DLRK-=-—=—-—-——————————— QPLGT———W—= === === ——m oo
—————————————————————————————————————————————————————————————— T---Q--DIRS-—-————————-—
W ELQONNR-—=—= == === - — oo KWENGNNRLHMR———=—=—=——=—————————
——————————————————————————————— AFRNADLDFIKIS--—--—-—-—-—=—-—=-—SLVEA----PYLVDD-—-—---—

Anja GluHB1
—————— MKLGLCEFLLEVGVQOVVFAIELKLATVLGRTGADDGEYSQILRDALEHVSDD---SDFLGIHRIRLELLGETENSEFWQSM

VY-—————-- VCSETVVGRSVTALVLPEDV--—-—-=—-——————— CDDCDDLSATISYATDPIINLD--—-——-——————————————————
-GSLESPAIQMYPSPEDVNSLLKDMLQYYKWVDFTLLYDNG-————— KLVENLSPLLSEAK----DYGW-—-—--——-———————————
-NIRLLPLSDDFKETADAIKYDRLODVNN-—-—-—-—---— ITLYTFTE-EVALDVIKKGI--T--HGIV-SKGFHWMIANI--—-—-—-——-- D
LFLERGFIEELRYT-—-—————-— DAFITRENMN-ETDGSLSTTTTROQRTK--——------—---————————— YEFRQRLAFDSALA

TGHAL--—-———————- RLYRMDNERADGTNPFEVDNEIVVNMP—-———-—-—-— RCSVE--—-7-—-""""-———- PQSSALKPYF——Zq
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RGEW-—-—-—-"-"""""""""""""""—"—"—"—~—~ -~ -~ -~ -~ —(—(—————— ————————— — —— IONPSYDPYGVVSQSNENSDQRLRMNPYEFQ——-
——————————— AEDDH---LVISMVEVAPYVMTRGKVEYLSDDEKGAYDD—----TVITQQYSGNERYEGFLPELMKYIQD--ILQ
KSLHVNID-YRLOQVFGDAERNYGTKD--—-—-——— IVIGE--WNGMLKEVLE---=-—-———— G---EADVAAGPLVKTAEREADIDFTI
PFLRG-RIHLLVKH----PNHI-HD---—-————- YAFNVMYPLGVEV-W---FIALVVMFFVA-ALLFAYNH--YNPN-EWRSIVE
RDSNLYEGDAE-—-————-="="""—"—"——————— MYKVNA----DNEFNIRNSIWFAVTTI-FLQO-S---Y--DASP---RSHAGRILAA
FWWFFALITVFLYGMHLSSFLMENKQFAHVR--TVHEL---LQKVE---IDVG-LVQDAPVYSYLK-—-—-—-=-—-—— ASSS-SSNKALF
NLIATT-—-—--————————————————— QPSPMVRNIQDGVERVR--QLDGE-—-====——— YS-IVEDY-NILNFEFTRN-KP---C-
DVFIGEQ--S-LDRFAY-AMA-TKS---G-—--SP--VRDQFTYAIEK--LSS-NGTIEKLEKK-----—- WLE-——-- KEGKCSGV-
-SFWEKEGL----WSLTLVDLQGAYYLLLIGIGCTLTMLFLDLVAY—-——————————————————————————————————— — — ——
-——-LLCPTMFQTTLRERDDNQ-—=-=-=-=———————"—"—"—"——————~—————— RVPQYEQYRDNGAAAQRSSDFL-——-—-—————-=—————
Lvar GluHC2

————— MRMGILHAIILPMLLAYCAAESIKIGALYGENTHVDDIYKNILTDAQQFINRD--FSILPSGDEVSVVHYQPPNGNDWSWG
SLAVAIRASCSFI--NNKDAHTLIIPDDVC—-——=-=-==———— LDCGGLGG-VIGNGYSPTLATD--—-——————====——————— QAAD
SRAIK---L--YPIKDDLIELISGVIKHYRWTTMIYLYDQD-=-=-=---— SAYDILEELMRKAP----EYGW---—-"—-—-"—""---—————
-VIHPMVLADDVRSOQMRDLKEKAIKN-—-——————-—— ITVYMHVE-ENIKTVVDHAY--E--ENVL-KDTWHWLEFGNP—-——--- NVA
SLGKTFLETKLRYN-=--=-—-——— SAFLTRFKMK-VSSAVEGTFYTRRPDAIRK-——-—--=-—-————————————— WPFROQLTYDSLLA

IWYKS-DIKLLIKH----PSEV-WE-———————— YPFVPLFPENVYA-W---MANFLAFFVAT-ILMWVISR--LNQON-EWR-—--—
—————— ALSSR--——=——-—-—-—-—-—-——-———-GEATEEEG----DTFTLYNTTYYMMSIW-AFQ-G---Y--KKSP---NSYSGRVFEFTG
FWFAYTLIMVWLYVSNLTPFLKASKVGMKIY--SLNDL---NKQEQ---FDYG-VVRNSPTYDLFQ--———-——- OSTK-GDKRITW
DDIQTG-—-=——=——————————————— DEDKIVQODSIEGVRKVR--RDNGR-—-——————-— YA-LLSER-KMLEYEAYR-WP---C-
DLYVSGG--Y-VTKIKF-PLA-VQS---G---SP--LRDQLTYATKK--LKK-NGVIANITST--—---- SEFY-——-———- KPYCSKS-
-SLWOKQAK----KSITGADLAGIYYLMLLGFASSLIMFAVETIYF--YLRGNS-—-——-——-———-———-———————————————————
—-———-GVRIPVKSROKRDNIPLSRNGGGGGGGIASGMGVHD-——=—————— TGRAGTSGYRTGEPEKRAADWL-—-————————————

TWYTG-DVKLLIKH----PSFV-WE--——————— YPEVPVFPENIYA-W---LTNFLAFFVAT-ILMWLISR--LNQON-EWR--AM
SIRGEATEDEG--———7——-——-————————————————————— QTFTLYNTTYYMLSIW-AFQ-G---L--KKSP---HSYSGKVFTA
FWFAYTLIMVWLYVSNLTPFLMASKVGFKVR--SLHDL---NKQEQ---FGYG-VVRNSPTFDLFH--—-——-—-—-- ESTT-GDKRITW

Lvar GluHC1
—————— MDFLKILMLLSALLGSTKSVTIKVGAMYGESTHIKDIYKNILTDAAQHINRD--RTILPSGDDIAAVHENSPTEEGWARH
SVAVGVRAACSFINNKDAHALILPDDI--—————-—-————— CLDCQGIGYIMGNAFSPTLTTD--—-——————===——————— QSEE

YLGKTFLETKLRYN---—-—-— SAFLTRFKME-TASSVGGNYFTRRADATRK———————————————————— WPFRQQOTTYDSLLA
VAHAL--—-—-—=——— RKHKDQHGSYPSSS———————————————————— RCG-=——————=—————————— RTKSALLPSF----

—————— AKASR-—-———————-———-—————-—-GEASKEDG----ETFTFFNTFYYMLSIMAFQG-M---P--WKSP---HSYAGRVFSA
FWEVYTLMLVWLYVSSLAPLMKASKLPYKIR--SLEFDL---NKQEG---FDFG-VVRKSPTFDLFQ--—————— QATK-GDKRITW
DDIQTG-————===————————————— DEKKVVQDLIDGVRKVR--RDNGR-—=—————— YA-LLSEK-TMLEYEALR-WP---C-
DMLIVGG--Y-VTKIKF-PLA-VQS---G-—--SP--LRDQLTYAIKK--LKK-KGVIANITSK-—-—-—-—— SFH-—-———- KPYCKNIY
KROQWHKEAK----KSITGQDLAGAYYLMMLGGAATLIIFTVETIY---FYLKGGDTGFV-------——-——————————————————
—-——-NKIPQLRRFSRSGSEGFSRPREKAGLRDDPDDRP-——-—-——————— VTRAAVGGGGYGGGONAGRDWI - ——===————————
Spur GIluHC1

—————— MDLLKILLFLSALLGLSYAVTIKVGAMYGESTHINDVYKNILTDAAQHINRD--GTILPQGDEIAAVHFNSPTEEGWARH
SVSVGVRAACSFI--NNKDAHALILPDDI--——---—————— CLDCQGVGYIMGNAYSPTLTTD--==—-——==—————————— QSAG
SGSIK-———-- MYPITDEMIELVSKVIKHYRWSTEFIIMYDGD-———-— SGYDMVNALMGMSP----ETGWT-—-—-—-————————— 22
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TWYKS-DVQLLVKH----PTYI-WE--——-————— YPFVPLFPENIYS-W---LTNFLAFVVAS-ILMWVVSY--LNQON-ELR-—-—-—
—————— AKASR--——=———-——-—-——-—-———-GEVPKEDG----ETFSFINTFYYMLSIM-AFQ-G--FP--SKSP---HSYTGRVLSG
FWFAYTLMMVWLYVSSLTPLMKASKVPYKIR--SLEFDL---NKQES---FDFG-VVRKSPTFDLFH--———-——-- QATK-GDKRITW

FWEVYTLMILWLYVSNLSPFLKSSKLPYKIR--NLYDL---NKQEQ---FETG-VVRNSPTFDLFH---—-—-—--- OSTK-GAKRITW
DDIQTG-—-==—=——————————————— DEDKIVQDLIDGVRKIR--RDNGR-——=————-— YA-LLSEK-KMLEYEALR-WP---C-
DLLITGG--Y-VTKIKF-PLA-VQS---G---SP--LRDQLTYATKK--LKK-NGVLANITSR-—-—---- SYY-—————- KPYCKDIY
KREWHKETK----KSITSQDLAGMYYLMLLGFAATVILFTVETVYFYL---m """ —--—————————————————————

————————— FLSSIFPQ--— - ---------—--"-""-"-""-"-"--"""--—"--————————————-DADITAGALTKTNIREQFIDFEFTS
VWYKN-DVKLLVKH----PSFI-WE----—-———— YPFVPIFPFVYA--W---LTNFLAFFVAS-IFMWLVSY--FNQON-EWR-—-—-—
—————— AKASR--——=—-—-—-——-—-———-———-GEATEEEG----QTFTLYNTLFYMLSIWAFQR-----Y--KRSP---HSSAGRVMTA
FWEVFTLILIWLYVSNLTPFLKASKVPYQIR--SLEFDL---NKQEQ---FQYG-VVRNSPTFDLFH---——-—--- QATS-GDKRITW
DDIQTG-—-==—=——————————————— DENKIVQDIIDGVRKVR--RDNGG-———————— YA-LLSER-KMLEFEAYR-WP---C-
DLLITGG--Y-VTKIKF-PLA-VQS---G---SP--LRDQLTYATKK--LRK-NGVLANITSK------ TYF-————- SPYCEDL-
-SEWHTEAK----KSITGADLAGMYYLMLLGFATSLILFAVETVFFYL---———------"""""""""""""""""""-"-"—-——————

————————————————————————————————————————— PYSATV-W---VFFVLAILFVG-ALLWLMSY--FNPY-EWR--—-
—————— SLAQR-—-—=-—=--=-—-—-—-—-GEATEEQG----NYLNMWNAPWFQTTTI-LFQ-G---Y--DHSP---RSWASRTMSA
FWFWFSLMMIFIYILNLSPFLTASKNLARIK--DIGQL-~--MRQTT---VDVG-FVRDSSAYDFFR-—-—-——— NNEI-DEYRRMW

Aj apiGluHBB 23
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EELGLPFD-YQLELVSD-G-DYGRYD———-——--- SVENR--WSGLMAQLTE-—-—-—=————— G---HADIAAAPLAITGERDTAVDETI
PFRKA-ELGVLIMH----PNWV-RE--—-——-—-—-— HVFAVMFPYSATV-W---VFFVLAILFVG-ALLWLMSY--FNPY-EWR---—

SMYITGG--H-FALVEY-GFA-VPS---G---SP--LRDQLTYVFEL--LHE-RHEFDGLMNNDT----WYD---PEKDGPCRTGD
ETLWRDQAT----YSLTTGDLIGIYLLLATGMAVSTGFFILET LAY ———— === === = ——m oo oo
— == =NLGFGNAD=——— === == m oo GVSLRDRQSERPSTKADDNAAT - ———=————-—=—-

SMYITGG--H-FALVEY-GFA-VPS---G---SP--LRDQLSYVFEL--LHE-RKEFEGLMNNET----WYD---PEKDGPCRTG-
-DDTLWKDQAL--YSITTGDLIGIYLLLATGMCVSLAFFFIET TAY === === === ————m oo

SMYITGG--H-FALVEY-GFA-VPS---G---SP--LRDQLTYVFKI--LRE-RHELDGLLYNET----WYD---PEKDGPCRTG-
-DSKLWKDQTL--FSLTTGDLIGIYLLLAIGMAISLGLEFLVEVIAYNL-————————— - —— e — ——
----GVGNDFGG-——====—————— GAGRGRPMRNQGQ-—-=-=======—— RTEQYAPAAGAGPDGMDGKGWI-————=————————
Harg GluHB

—-——-MWIRRFYVVALVAIFLHCSNAQENTIGVFYGKYTDQDEEYKRIVDDAIDHVGDNLRVTHLVPELANGEKVEFYHNINQALRVG

SMYITGG--H-FALVEY-GFA-VPS---G---SP--LRDQLTYVFRI--LHE-RNEFEGLLDNTT----WED---PEKDGPCRTGD
PKLWKDQTL----FSITTGDLIGIYLLLAIGMAVSIGIFLVEVVAYNL---——-—---—-—--—-——-————————————————————— 22
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Lvar GluHB

—————— MEKTLFFTVGILFLOQAFAAEISIGSEFYGVMTDKDDEYKRIIDDAVDYVTRQAWSNONTLRVTHQPEMNSLGEPEISTNI
FQ-AVQIEVCAHARSSSLRGIVLPHDI-—-—=-—=—=——=————— CMDCNDISGVIGDAINPTIAID-———=——————————————— LAGG
DYSVK-———-— LYPDVGDLVDLFAEVINYTKWRDFLLIYDGD—-——-——— NAQGIVEEMTAQAN----DRNQ-——=——=———————————

AGEW———— === ———mm e VQSVSLWRQANRGLAWP————-—-—-—-—- NPGSRLNMYEFRN---
——————————— AELKS---TIIVTSLEEAPYLIDS-—-—=--—-—-—-——————————————————GQGFIGYVPELLRNIKI--VME
NELGLPFD-YEIELVGE-G-EYGRLD-—-—-—- ATTGR--WSGLMEKLVE-—-—-——-—- G---YADIAAAPMAITSERDKYIDYTV

ETVQSA---—-—-——-—-——————— VSMYRDDSGIVLEVEDGVLRTR--HSNGK--—--—--— YA-FIHDR-RVLESGSRQ-WP---C-
NLVITGG--S-FATVEY-GLG-VAS---G---SP--LRDQLSWCIER--LEE-RGTLDRLWNNNT----WVD---PQRRGPCNNER
MTYWERQAL----YSLTAVDLQGMYYLMIIGMGSAVIIFALEVL-——————————— - — e —
-——--AFQLGVGTNAPRVSRNDAHEMRRPQASSGGGVGG——-————-———-——— GMGGGGGGGGASGGANDGKMWI - —————————————
Spur GluHB

—————— MAKAIFLTACLLVLQQOAFAAEISIGAFYGMMTDKDDEYKRIIDDAVDYVTRQAWTNOQNTLRVTHQPDTNALGEPEVSTNI
FQ-AVQIEVCADARSSSLRGIVLPHDI-—-——-———-———-—-——-— CMDCNDISGVIGDAINPMVAID-—————————————————— LAGG
DYSIK---—- LYPDVEDLVDMFAEVINYTKWRDFLLIYDGD-——-—-— NAQGIVEEMTAQAN----SRNQ--—-—-———-—————————

AGEW———— === ———mm e VQSTPLWRQANRGMTWP——————-—-———- NPGSRLNMYEFRN---
——————————— AELKS---TIIVTSLEEAPYLIDS-—-——--—-—-—=——————————————————GQGFIGYIPELLRATKT--VME
NELGLPFD-YEIELVSE-G-QYGRLD-—-—-—- ATTGR--WSGLMEKLVE-—-—-——-—- G---YADIAAAPMAVTSERDLYIDYTV
PFLKS-DLGILIEH----PSYV-WE-—-—-—-—- HPFVPVFPYDWNV-W---ICNFAALFVSG-IFLFLICY--FSPY-EWR---—

ETVQSA-—-—=———————————- VSMYRDDSGIVLEVEDGVERTR--YSNGK—-—-—=---— YA-FIHDR-RVLEQGSKQ-WP---C-
NLVITGG--S-FATVEY-GLA-VAS—--G---SP--LRDQLSWCVER--LME-RGVLEEMWINDT----WVD---PQRRGPCNNQR
MSYWERQAL----YSLTGADLQGMYYLMI TGMGSAVI T FAFE————— === == == o o oo
----VLAFQLGVGANAPRVSRNDAHEMRRPQAASSGGG-—-———-—=—=~— MGGGMGGGMGGGGGGGGASGGANDGKMWT - ——————

————————————————————————————————————————— ESENFTNTTWYMITTMYLQOS-----Y--DVSP---RSVAGRVLSA
FWYLFMIIMVFLYLLNLSPFLRASKGIVLVR--DVGDL---FDQTT---VDVG-FVKDSSAYDFFR-—-———-——-- DNRI-PEYRRLW
ETVQSA-——————————————— TSIYRDDSGVVLEVEHGVLRTR--YSNGK-—-—-—————— YA-FIHDR-KVLEHDARQ-WP---C-
ILSITGG--S-FARVEY-GLG-VAS---G---SP--LRDOQLSYAIER--LGE-RGILEQL-—-—-—————— WYNWIDPOKRGPCNQTK
LTFWEEQAL----YSLTAVDLOQGMYYLMILGMGSAVIIFAlI--—————-—-—-——-—-———————————————————————————————— ——

LSVEYYGHPHQOASK----YVWR-—-—————————— VALRPVFPYDLDV-W--HLSTLPPRNCAPVEFFFSSEFCY--FSLT-NVA--RQ
GETWLKRLLEQ--—==—-=—————————————————— R----RELQFLHCLAYMITTM-YIK-G---Y--DVSPLRCRSHPQCLLVL
IH----AVMVFLYLLNLSPFLEASKGFILVR--DVGDL---FDQTT---IDVG-FVKVQLGLRLLP-——-——-—- RQPH—PGIPTﬁ%
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ETVQOSR-- -7 ————— RPYYRRIEDGRHLVS--DIPTAN-—-—-———-—-— HR-LLSRSQRFLOLTIARR-GP---C-
NLLSLVQ--LLLSVERV-SVAFWPP----—-—-————— LADQLSYAIER--LNE-PGNLEQLWHNTT----WRD---PKLRGPCNQT-
-TMTYWEQQAL--FSLTAVDLOQGMYYLMIIGMGSAVIIFVLEVLAFQL---—-—-—-—-—-———————————————————— ———— —— —— ——

——————————————————————————————————————————————————————————————— YADIAAAPMAITSERDEYIDYTV
PFMRS-DLGILIKH----PSYV-WE-—-——-—-———— YPEVPVEFPYDWNV-W---LSNFAAVIVAG-VLLFLVCY--FSPY-EWR-—--—
—————— AKAKR--—-—-=—-—-—-——-—-——-———-GEATPEQG----ESFNFSNTAWYMITTM-YIK-G---Y--DVSP---RSVAGRILSA
FWYLFMLVMVEFLYLLNLSPFLRASKGIILVR--DVGDL---FDQTT---IDVG-FVKDSSAYDFFR-—-———-——- DNRI-PEYRRLW
ETVQSA-——————————————— TSIYRDDSGIVLEVEDGVHRVR--YSNGK-—-—-—————-— YA-FIHDR-RVLAANARP-WP---C-
NIVISGG--S-FAQVEY-GLG-VAS---G---SP--LRDQLSYATER--LSE-RGILEQLWHNTT----WRD---PKLRGPCNQTT
MTYWEQQAL----FSLTAVDLOGMYYLMIIGMGSAVIIFVLEVLAFQL----—-——-—-—-—————————————————————————————

Arub GluHB

——-MGWRKIPLLLQALMLLIATISAEDFTFESFYGSVSHIDDEYKKIVDDAVRYVNTE-DRNGDQLRVTHFRISQTPPYVKQFSTN
PYQALKLDVCPSVASARINGLMIPNDL-=-=====——————— CVNCRSVGGMVSDAVSPTIALD-——==—=—=——————————— QAQG
SKAIK-—-—--- LLPTTDDISDLLVGLINYTKWYDFIVLYDQD-————— SGLDMAEKMMDFAE----TYGWN-V-—=———————————

——————————— AAVDT---IRIVSLEEPPYLLDD----——————-—-------—-—-——-—-—-———————SRVGIQGFIPEFLKHLKK--LME
EELGHDFS-YELELVSD-G-DYGRYD—-—-————— IDSHS--WSGLMGRLVN-—-=-==———— G---YADIAAAPMAVTPLRDEYVDFTV
PFIKS-ELGVLVKH----PSWI-WE-——-—-————— YPFAPVFPFRWDV-W---LINFFALIVVT-VVLTFIGA--FNKE-EWK----
—————— KASER-———--—-—---—-—----—-——--GEASQEQS——--QSEFNVWNSFWEFSVTTL-FMQ-S---Y--DASP---RSWSGRIVAA
FWFFFCIVMVFLFLLNLTPFLTASKSIGIVR--DVGGL---LDETA---VDVG-FIKDSPAYDFFK-—-—————— YSDV-EDYRRFW
EYTHAA-———-—-———"—"—"—————— NSMYGDETTIEVRAEEAVQRVR--LSNGR-—-—-—————— YA-LIHDK-EVLKKEADR-WP---C-
DLYITGG--H-FALVEY-GLA-VQS—-—--G-—--SP--LRDQLTYAVRR--LQE-KGIIDEIWKNNSNNPLWVE-—--INKEGSCQGN-
ATIWEVQGL----FSLTAVDLKGVYFILMLGMGFAVIVFVLEVLAF-—-——---""""—""—"—"—"—"—"—"—"—"—\—~—~—~—~—~—~——————————— ——
-——-QLGYGPSSPGAPRDRQELONLRSND—-———====————————————— KMGGGGGMGQAGGAGGNEKMWI - = —-————==—————
Pmin GIluHB

—-—-MRTWRVSLLLOQMMTVMLVTVSAFEFSFEAFYGNTSDIDDEYKRIIDDAKEDVNKE-YPODSLRVTHFQPRRAANSAEKLEFSTN

SFQALKLDVCPGIFSAGAQGLIVPNDV-—-—-—=—=—=—=— CYECRSVGAMVGNAVNPTIALD-—-—=-—=-—-————————— QAEG
SKATK-—--- MLPTTSEMVDLFVHLINYTKWYDFIVLYDQY--—-—- SGLDVAVSMMGYAD----TYGWN-V-=-—-—=———————
-——-KMONVNDHDMLTKTLKASRVR-———-—=—-—= NLLLYCEYQENAMDVVRLAT--E--EGMM-EDSYHWMLGNL-—-——---~ N
MPLTWDHVSATRRS-————-—— GAYITRLQVE-TKNNVASDFQTQKPEPLDE-~—-—=-—=——-————————— WPYRLRLAYDAVLL
FSNAL-—=-—=--—-—--— QRYKQRTGRFPTERV-————————=————————— FCQTTEE-—-——-—-——-—-—-— YTYSPLDPEI----
————————————— KSV-SFEGLSGEV--AFNE-HGDRVNY----TIRI--------YM----GKGTTVYVHNDVEETQPLGTWTQON
TRHW— == == = == — o o o ELKYG--—--—-—-— ROWQSKERLNMGPFRN--—
——————————— AQVDT---TKIVSLEEPPYLLDD-—=-—=--=-—-—-—-———————————————SRVGIQGFIKEFLTHLKR--VME

EELGONFE-YELELVSE-G-DYGRYD—-—-———--- IVINS--WSGLMGRLVN--=——=———— G———YADIAAAPMAITPQRDRYVDF@%
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PFIKS-ELGVLIKH----PSWI-WE---—-————— YPFAPVEFPFRWDV-W---MVNLLAFVVVT-VAMTLIGR--YNPQ-EWS——-—
—————— RAAER-—-—-—-—————————-————--GEASQEQS----QSFNVWNTFWEFNVSTL-FLQ-S---F--DSSP---RSVTGRVLAA
FWEFFYCIVMVFLFLENLTPFLTSSKSIGIVR--DVGDL---LDETT---VDVG-FIKDSPAYDFFK--—-————— YSDI-EDFTREFW
EYIHAA-——————————————— NSMYGDETTIEFRVEEAVQRVR--LSNGR--—-—-—-—-——— YA-LIHDK-EVLKKEAAR-WP---C-
DLYITGG--H-FALVEY-GLA-VQS---G---SP--LRDQLTYAVRR--LOE-KGIIDEIWKNNTDNPLWVE---LNKEGSCQEN-
ATIWEIQGL----YSLTTVDMKGIYFLLLLGMGLAVIIFLIEVLAF--QLGFGSSSPGHT-—————————————————————————
-——=-GSRQEMQON-———=—————————————————————————————————— LRGSDRRTGGGGGMGGPMGGADVGGNEKMWI————~—
Apla GluHB

-MGLGTVKMLLPLOMMTALLVTASALEFSFESFYGNISDVDDEYKRIVDDAQRYVNIQ-YPODNIKVTHFQRVAPAPPNEKEFSTN
SFQALRLDVCPGI--FSASVQGLIVPNDLC-—————————— YECRSVGA-MVGNAVNPTIALD-—————————————————— QAEG
SRAFK---M--LPTTSEMVDMFVHLINYTKWYDFIVLYDQD-—-—--— SGLDVADALMGYAD----MYGWN-V-—————————————
-KMQOKVTDHKLLTETLKASRVRN-———————————— LLLYCEYQ-ENAMEVVRLAI--E--EDMM-KDSYHWMLGNL--—-—-——--— NM
PLTWDDVDKIRRG-———————-— GAYITRLOML-TKNNVAFDYTTQKAEPLDE-——————————————————— WPYRLRLAYDSVLL

LGTW--—-=—————————— TONIKHWELKY---m————————————————— GROWP--———————————— SKTRLYMGPEFRN--—
——————————— AEVYT---IKIVSLEEPPYLLDD---—-——---------SR-—-——-—-—-—-—-——-—--—--VGIQGFIPEFLVHLKR--VME
EELGHNFD-YELELVSE-G-DYGRYDI--—---- VI-NS--WSGLMGRLVN--=-—-—-———— G---YADIAAAPMAITPHRDEYIDFTV
PFIKS-ELGVLIKH----PSWI-WE-—-—-=-————— YPFAPVFPFRWDV-W---LVNLLAFVIVT-VLMTLIGR--FNSQ-EWS—-—-—-—
—————— KAAER---——————-—-—-—-————-——-GEASQEQS----ESFNVWNTEFWFQVTTL-FLQO-S---Y--DSSP---RSITGRVLAA
FWWEFCIVMVEFLFLENLTPFLTASKSIGIVR--DVGDL---LDETT---VDVG-FIKDSPAYDFFK-—-———-——- YSEV-EDYRREFW
EYTHAA-——————""""—"————— NAMYGDETTIEVRVEEAVQRVR--LSNGR-—-—-—————— YA-LIHDK-EVLKKEAAR-WP---C-

Anja GluHB2
—-——-MAERWISAVVLVALYVGQCFANQVSIGAMFGEETGDGDRYKNIIRDAIQSINON---SSYLTDTHLATIELKLTTEYTYSATI

—————— ALAEN----—-—-—-——-—-—-—GDVYEENA----DNFSFRNSTWFSVSSM-FLQ-S---Y--DASP---RSQAGRVLTG
FWWMFCLIMIFLYGLNVSPYMTAAKKAAFIR--TAKDL---LEQIE---VNYG-CVKEGSTYDFFK-—-—-—-— NSTD-PDYQRIW
GYISTA-————=———————————— - YPDPLVDFVSDGVRRVR--ESNGE-—-——-—-— YA-LLAES-AILKYEAYR-KP---C-
DLLITDG--F-ITRSMY-GFA-VQA---G---SP--LRDQLSYATEK--LFE-DGTMDKLEDR--—~—- WEG-—-—- YTSDCEKE-
~-TLWERQGL----YSLTAVDLQGVYYLMLIGIGCALFVYFTELLA-——— == === === — oo

——————————————————————————————————————————————————————————— Q---NADVAAGPLTVTDSRKGGVDFTY
PFMAA-GIQALTLN----TEYV-HH--——————— NPFRIVYPFTIEV-W---FLNAFIFFLVA-VMLWAFNR--FDPY-EWK----
—————— KAVKK----—-———--—-—--—-—--—-—--NKADEGNR----DNFSFKNSLWFCSSTL-FLQ-S---F--HASP---RSNAGRCIVA
FWWLLLLALVFLYIYNLQFEVTSQKTINFIK--DTGDL---KAEKR---VLYGTTFKGSNTYHVFK---——-——- KT---PALQSMW
HKMNND---=--=---———————————— HNDPYVTTVKDGVQRVR--SSNGK-—-—————-—-— YV-FLGES-PELRYIASQ-RP---C-
DVDVVGE--Y-LLRTQY-AFA-VAK---D---SP--LNEHISSATEA--LRD-NGVLEDLERD------ WWD--LDDRWNRCRNL-
-TAHERAGA----FSLVVNDLSGFYYLLSIGIVASLFVFLVELIF-----—---—-—-—-—-—-—-————————————————————————— ——
----YKCSGGEDK----——7—->"-"">"""""""- -~ -~ - — -~ ———————
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——————————————————————————————————————————————————————————— Q---TADVAAAPLTVTSKRKKDVDETS
PFMPS-GIQVLVLN----PNRV-HH-—-—-—-—- NPFRITIYPFSIDA-W---FLHLFVFGLVA-LMLYLFNR--FDPY-EWK-—--
—————————————————————————————————————————————— ANSLWFCASTL-FLQ-S---Y--DSSP---RSNAGRCIAG
FWWLYLLAMVLLYITNLNFFVTSNQRLLRIN--GINDQYGINDLKAQKTVKFG-TIWKGNTYYYLK-——-—-—=—=—=— GYQKGLW
HKMNND=—=—==—=—=————————— - HADVLQEGIERVR--SSNGM-——-—-—=-—- YA-FIDAT-PELTWIAKQ-KP---C-
DVMVVGE--Y-LARTQY-AFA-VAK---G---SP--LAAHISAATET--LRD-SGVMEDLHRD--—~—- WWH--TDDRRNYCRNL-
-TKFERSGA----FSLKVNDLAGFYYMLTVGIGGSVLVFLGEFMEW——— == === === === m— oo
— SNV G G — = == = = o

——————————————————————————————————————————————————————————— Q---KADVAVGPITVTGSRRKAVDFTL
PFMSS-GIQSLILD----PNYV-KH-—-—-—-—- DPFRIIYPFTVDV-W---ALNFICFCIVV-LMLCAFNR--FDPY-EWK---—
—————— AKTEK----—-—-—=--—-—-—-—GEVGEENA----DNFNMKNSLWFAASTM-FLQ-S---Y--NSSP---RSNAGRCIAG
FWWLLLLIMVFLYLTNVTEY ITTQRRLALVE--APGDV---MAQKE---TKFG-TIGGGNTYHRLK-—-———-— SS---LALRNIW
HKMNND-———==—=—=——————————— HGKVYVRNIVEGVIRVR--KSNGR-————-—-— YA-LLGET-PELTYIAGF-KP---C-
NLKVVGE--Y-TARTQY-AMA-VAP---G---SP--LKDSLSNATET--LRS-SGVLEYLQHD-—---— WWD--LDNRRHRCRNL-
~TKWERSGA----YSFGTNDIQGVYYVLVIGIGASVIVFFVELTYF——— === — oo oo
-——-KACGGEKK-—-—-—=-——————-— GKPNNRKAGPVEGF--—--—---— QSGEGTNFGPEAAATTSGNQWM-———=—————-—-—-

FWWLFLLIMVFLYLTNVTFFVTSNKRLALIG--TAGDV---MAQKE---TKFG-TIKGGNTYHRLK-—-—-——— SS---SSLRKFW
HKMNND-———==—=—=——————————— HAKVYVKDMQEGVDRVR--SSNGK-————-—-— YA-LLGET-PELIYIASA-KP---C-
TLKVVGE--Y-TARTQY-ALA-VAP---G---SP--LKGHLSSATEA--LRD-NGVLEDLERD--—-—- WWD--LEDKRHRCRNL-
~TRWERSGA----FSTITTNDVQGVYYMLMVGTGAST I === === == == = = = o o o o o o

————————————————————————————————— rRQ----------- - ----—————--——---——-KVDIAAGPLTVTEEREEAVDFTY
PFMSM—-—--—-- LIKH----PKRV-QD-—-=—-————— NPFRIFFVFGIEV-W---FINLLVFLLVS-VLLEVEFNY--FDPY-EWK----
—————— AVAER---——-—-—-—-—-—-—-—-—-—-——-—--GETDDENA----GNFGCLNSMWFCTTTL-FLO-S---Y--DTSP---RSNAGRCLAS
FWWIFVLIMVEFLYLTNLTFFINTTKRMALVK--TPHDL---LOQIE---VSYG-VVEEGATYDFFW---——-——-- KSPV-PEFQRIW
QHMNTD---—-=—————————————— KPVPYVNSVAEGVERVR--SSNGN--—-—-———-—— YA-FIGES-GELSYRASK-KP---C-
DLLVAGG--I-LSRTSY-ALT-VQK---G---SP--LRDQLSSAIET--LRD-TGVLEDLQRE-—----- WWE-LDEPSRNRCANL-
-TEYERNAV----FSMTANDLQGTYYMLLIGVGISLIMFIADFVC---KDSCAGKPSRS———----—---—-—-——————————————
—————————————————————————————————————————————————— VRNGGPSSAGMGGGMPIGAGVGSGTQAAQGGGD—-—
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————————————————————— LARLNSRQTVYTG---—7—--—-—-—-——-—-——-—————————————-NDRYEGYIMDLLSRIKS—--NMR
G---IDFD-YEVELVPD-G-KYGNKD-—-—-—-—-—-— IFSQE--WDGMIGEIVRRVRSRFEFICRVRVKADIAAGPLTVTAEREADVDETY
SFMSG-GIKLLLKN----PYHV-NH--—-————-—-— YPFRLIYPFGIEV-W---FINLITFVLVA-LLLFLENY--FDPY-EWQ-—-—-—
—————— AAAFR--—-—-——-—-———-—-———-————-GETFEENG----RNFNFKNSLWEFCATTM-FLQO-S---Y--DNSP---RSNAGRCLTA
FWWVFALVMVELYLENLTFFINTNKRLVEVK--TAGDL---LNQND---VDFG-TVDEGSIYWYLF-—-———-——— KSAI-PEYNRIW
ORMYSA--——————————————————— NPSVEVNSTAQGVQRVR--DGNGEF-—-—-—————- YS-FLGEA-GELDYAASK-PP---C-
DLIVSGG--Y-LVRTTY-ALA-VQT---D---SP--LRDQLSYAIET--LRD-SGVLEDLQRE-—-—--- WWE--MEVPRYRCANL-
-TTWERQGV----FSFTVNDLQGVYFMLLLGF------------—-—--——-———————— -~~~ —————— ———————————— ——— ——

Lvar GluHAl
DDTRSRRTLIQIFILTLWCFCLAESADVGISAMFGAETSIEDNYKTIIQDGVRYINRNTSFLSEVHQLVEVDPSHNRPSNSVYVAL

SFMSG-GVKLLLON----PYFV-QH-—-—-—-—- YTFRLMYPFGIEV-W---FINLIVFLLVA-LLLFLFNY--FDPY-EWQ---—
—————— AAAER----—-—-—=-——-—-—-—GETFEENG----KNFNMKNSFWFCTTTM-FLQ-S—--Y--DNSP---RSNAGRTLTA
FWWVFILVMVEFLYLFNLTYFINSNKRLVHVK--DAGDL---LNQDD---VVFG-TVDEGSTYWYLY-—-—-—-~ KSSI-PEYNRIW
QRMYSA-——————————————— o QPTAFVKNVTEGVQRVR--DSNGF-—-—-—-—- YA-FLGEA-GELDYIASK-RP---C-
NLIVSGG--Y-IVRTTY-ALA-VQT---D---SP--LRDQLSYATET--LRD-SGVLEDLQRE-—---— WWEDTGVTYRYRCQNL-
~TSWERQGV----FSFTVNDLQGVYYMLLLGFLI TFVVE T LE-—=— === === o oo oo o
--—-VIVFAACGGKSKKTNSGGGGASRKKPARSGGGGP-—-———-—=—=— VGGGQPIGGGGGASDGKEKMN T —————————————-—

SFMSG-GVKLLLQON----PYFV-QH-—-—-—-—- YIFRLTYPFGIEV-W---FINLIVFLLVA-LLLFLFNY--FDPY-EWQ---—
—————— AAAER----—-—=-——-——-—-—-—GETFEENG----KNFNLKNSLWECTTTM-FLQ-S—--Y--DNSP---RSNAGRTLTA
FWWVFILVMVFLYLFNLTFFINSNKRLVHVK--DAGDL---LDQDD---VVFG-TVDEGSTYWYLY-—-—-—-~ KSSI-PEYNRIW
QRMYSA-————=———————— - QPSAFVKNTTEGVERVR--NSNGF-—-—-—-—- FA-FLGEA-GELDYTASK-RP---C-
NLMVSGG--Y-IDRTTY-ALA-VQT---D---SP--LRDQLSYATET--LRD-SGVLEDLQRE-—---— WWEESEINNRYRCNNL-
-TTWERQGV----FSFTVNDLQGVYFMLLLGFLVAFTVFLLEVI FFA-——————— === oo
--—-AFGGKSKG------ TRNKSRGGVSRNPPSGGGGGP—————-—-—=— TGGGQPTIGGGGGKSDGKEKMW T ————————————-—

——————————————————————————————————————————————————————————— Q-—-—-KSDIAAGPITITKQRQKDVEFSV
SFMSG-GIKLLLKH----PNYI-HQ-—-————-——— NPFRLLYPFGIEV-W---FINFGTFLIVA-GLLCLINY--FDPY-EWK----
—————— AAAFR--—-———-—-———-————-————-GETSDENG----PNFSFKNSLWYCCTTL-FLQ-G---Y--DHAP---RSNAGRALSV
FWWIFVLVMAFVYLENLPGKIKTNKRLVYIK--SPSDL---VNQGD---VTFG-TVEDGSIHWYLF--———-—-—— RAGI-PVYSRIW
HRMWHK---— 7= ————— SPSVYVKNTTEGVERVR--SSNGK-—-——————— YA-FLGEA-GELDYHASR-RP---C-
DLIVSGG--F-LERSTY-AMV-VSK---G---SP--LGDHLSYAIET--LRD-TGVLEDLQRE-—----- WWG--LDRIHSRCRNL-
-TKWERQGM----FSYTPFDMQGIYFLLLVGFAVTILVFVLEMIAFG--———-—--——--—"—————-—————————————————— ——

Lvar GluHA2
ETPSWIPGLVQILVVIWLGSLVCDAATVGISAMFGEDTGYANNYRTVINDGVLYVNRNQTFLGGIHTLEFIDKDNIIPSNTSYDﬁ@
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—————— AAAFR--—-———-—-———-————-————-GETFEENG----RNFCWKNSLWYCTTTL-FLQ-G---Y--DRAP---RSNAGHTLTA
FWWVEVLVMVEVYLENLPGKLNTNKRLTYIK--NPDDL---TNQAD---VNIG-TVYDGSIHWYLF--———-—-—-— KSGI-PAYSRIW
HRMYHN---—— 7= ————— PAKVYVENTTVGIQRVR--DSNGK-—-——————— YA-FLGES-GELDYAASL-RP---C-
DLIVSGG--Y-VDRSTY-AMV-VSK---G---SP--LGDHLSYAIET--LRD-TGVLEDLHRE------ WWG-LDRTYWQRCRNL-
-TRYERQGM----FSFTVSDMEGIYFFLLLGFAISILVFVLEIMV----——-—-—-——————————————————————————————— ——
————-YGCKGREKTSGKSGGHQLNGTGRGGSSKSGGK-——====—=—————— KSASGGGGAGGGGGGNDPNLWI - === ==—=——————

——————————— GNDRR---IKIVTIESEPFLFKRENYLELRREQNSILNG-RRKRQIQTGPYTGNDRYDGYMMDLLSRIKA--YMR
G---IDFE-YEVELVPD-G-KYGHKS——--—---— KYSKK--WDGMIGEVLR--——=-———— K---KADIAAAPITITKERLADVEFTD
SFMSG-GIKLLLKN----PYYI-DH---———-——-— NPFRLLHPFGIEV-W---FINLGTFLIVA-GILCLINY--FDPY-EWK---—
—————— AAAER-—-—--—-—-————————————-GETFEENG----RTFSWKNSLWYCTTTL-FLQ-G---Y--DRGP---RSNAGHTLTA
FWWVEVLVMVEVYLENLPGKINTNKRLVYIK--NADDL---TNQAD---VNIG-TVYDGSIHWYLF-—-—-—-———- KSGI-PAYNRIW
ORMYHN-=—====——————————————— PAKVYVENTTVGIQRVR--DSNGK-—=—=————— YA-FLGES-GELEYAASQ-RP---C-
DLIVSGG--F-VDRSTY-AMV-VAK---G---SP--LGDHLSYAIET--LRD-TGVLEDLQRE—-——-——~— WWG-LDRNYYQRCRNL-
-TRYERMGM----FSFTVSDLEGIYFFLLLGFAISILVEFVLE-———=—==————— e e e e e e e e e e e e —
—-———-LMVCGCKGKDGRTGNSSGGRQONGKRTFGGKKA-——=———=—————— ASSGGGGVGSGGGGGNDANLWI - === ===——=—————
Arub GluHA

—-——-MLSTTVKVLWSVMLMQLYVHNGEAGDVSIAALFGAASEDLKVVIDDGVRYIQRNTSFLSEVHTISFTGAEQFKPSNSVYSAL

G---IDFD-YQIELVSD-N-KFGSQH-————-—- PYSHI--WDGMVGDVIR-———————— K---KADVAAGPLTVTPDRAQAVDFTY
PFMSS-GITVMMKH----PESV-QH-—-——-—-——-——- NPFRIMYPLGIEV-W—---IVNLVAFFIIS-AMLYFEFNY--FDPY-EWR---—-
—————— AAAER----——————---—--—-—-——-QETFEENA----DNFSMKNSMWFATTSM-FLQ-S——--F--DASP---RSNAGRTLAA
FWWVEVIIMVFLYLLNLTHFVTSNKRLVYAT--TAEGL---LDQTE---VAFG-SIEKGSTYYFFK-—-—————— KSSV-PEYQRLW
QHMNTR-—————=—————————————— IPSPWVANIKEGIEKVR--DSNGY—-—-=-=-—=———— YA-FIGEA-AEMNFKASK-KP---C-
DLLVAGT--F-IARTTY-ALA-VQK---D---SP--LKDQLSSAIES--LRD-TGVLEDLERE—-——-—-—--— WWN--LDRYPLECRNL-
-TTWEKQGV----FSLTAVDLQGVYYILLMGIVIAVVTFAIESFF--———-"-"""""""""""—"—"—"——~—~—~—~—~———————————— ——
—-——-—-SCGGGNKKSSSRNGMGGGQRMGGGP——=——==——————————————— IGGGQPIGGGAGGGGGDEKMWI——————————————
Pmin GIluHA

————-MLSQTVKVLWSVVLLQLYVHRGDAGVVSIAALFGTESTDVKSVIQDGVQYINRNTSILSEVHSIEYTGIVGVKTSNSVFSAL

—————— AAAER--—-----—==---——---RETFEENA----ENFTMKNSLWFATTTM-FLQ-S~-~F~--DASP---RSNAGRCLAA
FWWVETI IMVFLYLLNLTHFVTTNKRLAYAK--TAEDL-~-LDQTE~~~VAFG-SVEKGSTYFYFK--——=--— KSSV-PEFQRLW
QHMNTR= = === ====—— === === IPSPWVKNVPEGIQRVR--DSNGY—~=--——~~ YA-FIGEA-GELNFLASK-RP---C-
DLLVSGT--Y-ITRTTY-ALA-VQK---G---SP--LRDQLSSATES--LRD-TGVLEDLERE -~~~ WWD--LDIRHQECANL-
~TTWERQGV----FSLTTVDLQGVYYTLVIGI ILAAVTFILESTSY~~SCSGGKKKSSS—==——====——===——————— e
—===SARNGGMG=———= === === —————mmmm GGMSGPRGGGGGAVGGPASGGGDEKMWI —————— 30
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Apla GluHA
—-——-MLSTSVKVVWGLLLLQLYVHRSDAGTVAVSALFGTGSEGLKSVIEDGVRYIKRNTTFLSEVHDIVFRGIDDVKTSNSVEFSAL

—————— ABAER-------—--——--——--RETFEENA----ENFSMKNSMWFLTSTM-FLQ-S—---F--DASP---RSNAGRTLAA
FWWVETIIMVFLYLLNLTHFVTTNKRLVYTK--TAEEL---LDQTE---VAFG-TVEKGSTFYFFK-——--—-- KSSV-PEYQRLW
QHMNTR-————==——=——————————— VPSPWVNDIEDGIKRVR--ESNGY---——--—-- YA-FIGEA-GELSFIASK-RP---C-
DLLVSGT--Y-ITRTTY-ALA-VQK---D---SP--LRDQLSSATIES--LRD-TGVLEDLERE-—--—- WWD--LDVRHQECANL-
~TTWERQGV----FSLTTVDLQGVYYILLIGI ILAVVTFAVESTS————— === === oo oo
——--NSCNGGKK--——=-—==——=-— SKSSARNGGMGGG-——--——=--—=- MGGPRGGGGMSGPVGGGAGGGDEKMWI —————————

Harg GluHAZ2
-MKITATRIAVALLLFVHGSHGQOGLDVGEFSVLFGETVNPRDNIRNIALAGOSYINTNQTFLTKLYELNHVDPDPSIAGAADTVYKG

LL----- DICSHV--AQAQISAATVTRDKC-—-—-—-—-—= PASDDIAG-VASHATNPILAVD-———=--—-—-————————— YDGG
SRAFK---M--YPSAADLNDFFIDVLTYFTWRNFMLLYDDP—-—-—- AAYSNLRGMINHAS-—---- NQE-W-—-—=-—-—=————-—
~-NITSIRIGDDLENHFDNITSLDTSN--—-—-—-—- IFIFFSSE-RKLNIILDQAR--E--LELL-GPNFTWIVGNL-—----- NAT
QLNDPNVLGDLEAS-—-—-—-- NAYVTHFQMN-YTRETQHYLPLSADYQT - —-—=-——-—-—=—=———————— WNLQSKLTFDAVIA
FSHGL-—-—=--—--—-~— RTYRLERERLSGVGNAL-PGDTPMP—-—=-—=-——— SCPNSGTE--—=-—=-—=-=-—-— PTENPLTGHI----
~KR-———=—=—=— VGF-E--GITGNV--AFDD-MGNRVNY----TIST---—-—-— YS----GQGETLEQL-—=--—-—=—=—=—=~
TG E I~ = — = == = = = o
————————————————————————————————————————————————————————————————— TONTAY-————-—————=———
—————— WE---=--—-—-————————————————EK--—-—{N--TSRLND--—-—----R-—-—-—-—-—-L,IMSGHKKQCL -~ -
—————————————————————————————————————————————————————————————————————————— YNPS-————---
——————————————————————————————————————————————————————— LL-YSD----—-—-—-—-—--KCCEKTLVTS
EDIFFEL-—-————-——————————— NNAEIN----DDMITGERNAM---MRCG-—-—=—=— FTYLP-—-—-———————— CAYRAET
KIEHKG-—-———=———————————————— VIVADNNGMGLSTSH-———-—-—————=—————— TITGV-TLNDGGNYS—-—-—- c-
——IVV-———-- YGRLNY-GCK--—=-—=—=-=— ST--VVRNQTLY----- VEE-NNDAVEL--——-—=---— WYS-————————————-
————————————— ASM-————=—=—=— === —VLLATLSTLV I~ === == == = m = o o o o

Harg GluHAS

—-—-MVKLSTTTVVAVFLLEVHGSKGLDVGFSILFGDSSSHGNDIQRIAQYGAQYINTNQTFLTKLYHLTHVPPDPAFSGAAHTVYR
GL----RDICSHVAQAQISAVLVTRDK-—-—-——-———=—————— CPESDDIAGVASHATNPIIAID--—-—-—-—————————————— YGDG
SRAFK----- MYPSAEDLNNEFFIDVLTYENWKNYMLLYDDP-—-——-—- VAYNNLRGMINYAS----NHEW--—--—--=----—-——————

—————— QLAER--—————-—--—-—-—-—-—-—-——-EETFAENA----DNEFNFSNSLWFCATTL-FLQ-S---Y--DNSP---KSNAGRCLVG
FWWLEVIVMVEFLYLENLTFEVTTNKRLVYVK--DAEDL---LAQTD---VDFG-TIDHGSTYHFFW-—-———-——-— RSPV-PEYQRVH
ORMITT---—————————————————— KPNVYVONITEAIQRVR--DNNGR-—-—————-—— YA—FIGEA—GEISFLASK—KP———éq
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DLLVTGG--F-ISRTSY-ALA-VQK---E---SP--LKEKLSHATET--LRD-TGVLEDLEKD--—-—- WWD--RKLONQRCANT-
~TVWEKQGI----FSFTIVDLQGIYYLLLLGVGAALTVEVVELTWF - —— === === = — o — oo oo
--—-AAAGGSSGGKKSTGRKPRGGAKSGAGP-—————————————————— GDGVGGGAPGAGGNKGESNIWL-———=-——-—-—-—-

—————— rs------------------------"---------------------Q-——-KADIAAGPLTVTAEREQAVDFESY
PFMSS-GIKVLVKN----PYTV-HH--——————— YPFRIMYPFGIDV-W---FVNLEFVFFCVA-GLLWLYNR--LDPF-EWR-—-—-—
—————— QLASR--—————-—--—-—-—-—-——-——-QETFEENA----DNFNFSNSLWFCATTL-FLQ-S---Y--DNSP---KSNAGRCLVG
FWWLEVIVMVEFLYLENLTFEVTTNKRLVYVK--DAEDL---LSQTD---VDFG-TIDHGSTYHFFW--———-——- NSPV-PEYQRVH
ORMITT---—-———"———————————— SPSVYVONITEAIERVR--ANNGH-—-—-—————--— YA-FIGEA-GEIQFLASK-KP---C-
DLLVTGG--F-ISRTSY-ALA-VQK---D---SP--LREQLSHATIET--LRD-TGVLEDLEKD------ WWD--RKLOQEERCANL-
-TVWEKQGI----FSFTIVDLQGIYYLLLLGVGCALLVFVIEFIWFGI--——----"-"-"""""""""""""""—"—"———————————

G---IDFD-YEVELVPD-G-AYGRKE-——~~-~ RYSKI--WNGMVGEVVR=---====~~— R---KADTAAGPLTVTAEREQAVDFSY
PFMSS-GIKVLVKN----PYTV-HH---——---~ YPFRIMYPFGIDV-W---FVNLFVFFCVA-GLLVLYNK--LDPF-EWG---~
—————— QLASR----—===-—===-———-QETFEENA----DNFNFSNSLWFCATTL-FLQ-S~-~--Y--DNSP---KSNAGRCLVG
FWWLFVIVMVFLYLFNLTFFVTTNKRLVYVK--DAEDL-~-LSQTD-~~VDFG-TIDHGSTYHFFW~-~——~~-— NSPV-PEYQRVH
QRMITT=========——=— === TPNVYVQNTTEATQRVR-~DNNGR---—===~-~ YA-FIGEA-GEIQFLASK-KP---C-
DLLVTGG--F-ISRTSY-ALA-VQK-~--D---SP--LREQLSHATET--MRD-TGVLEDLEKD—~~~~~ WWD--RKLODERCANT -
~TVWEKQGT---~FSFTIVDLQGIYYLLLLGVGCALLVEVIEF TWE === == === === = — = mmm oo
----SVAGGGGG---------—- KSSSGRQGRGGGGGGGG-—————-——~ ADAGGPGPAAAGGDRAEHNMWL-————=-=—===-—

——————————————————— IKITSSIVEPFIMRK---———----SSSFHGN--------—---—-—---ARYEGFIMELLERIKT--HIR
G---IDFD-YEVELAPD-G-SYGRKA-—-—-——-—--— RYSGI--WDGMIGEVVR-———=————— VLSQKADIAAGPLTVTSEREEAVDESY
PFMSS-GIKVLVKN----PYTV-NH--—-—————— YPFRIMYPFGIDV-W---FVNLFVFFCVA-GLLVLYNH--FDPF-EWG———-—
—————— QLASR--—————-—-——-—-—-—-——-——-QETFEENA----DNFNFSNSLWFCATTL-FLQ-S---Y--DNSP---KSNAGRCLVG
FWWLEVIVMVEFLYLENLTFEVTTNKRLVYVR--DAEDL---LAQTD---VDFG-TIDHGSTYHFFW--—————-— NSPV-PEYQRVH
ORMITT---—-———"———————————— RPNVYVONISEAIQRVR--DNNGR-—-——-———-—— YA-FIGEA-GEISYLASK-KP---C-
DLLVTGG--Y-ISRTSY-ALA-VQK---G---SP--LKEQLSHATIEA--LRD-TGVLEDLERD------ WWD--RKLODERCANL-
-TVWEKQGI----FSFTIVDLQGIYYFLLLGIGCALLVLLFEVIWF-------""-"-""""""""""""""""""""-"-"—"—-"—————

Harg GluHA3
-MKITATRIAVALLLFVHGSHGQGLDVGEFSVLFGETVNPRDNIRNIALAGOSYINTNQTFLTKLYELNHVDPDSSIAGAADTVYKG

LL-———- DICSHVAQAQISAAIVTRDK-—-———————————— CPASDDIAGVASHATNPILAVD--——-—-—————————————— YDGG
SRAFK-—--—- MYPSAADLNDFFIDVLTYFTWRNFMLLYDDP—————-— AAYSNLRGMINHAS----NQEW--—-—-—-==—-—————————
-NITSIRIGDDLENHFDNITSLDTSN-—-—-——————-— IFIFFSSE-RKLNIILDQAR--E--LELL-GPNFTWIVGNL---—-—-— NAT
QLNDPNVLGDLEAS———————-— NAYVTHFOMNYTREIQHYLPLSADYQT------—-—--—-————————————— WNLOSKLTEFDAVIA
FSHGL--—7=—————— RTYRLEREAASGTGNALPGDTPMP-—-———————— SCPNSGTE-————————————— PTENPLTGHI----
————————————— KRV-GFEGITGNV--AFDD-MGNRVNY----TISI--—--—-—---YS----GQOGETLEQLRGEWTQON-—-—-—-——-——
IPFW-----"""""""""""—"—— - ————————— EQKWN--—-—-—=———-— TRWKSPGRLNVTAYLS---
——————————— GQERK---IRIVSIEVEPFLITK--—--—-—-—---SSSFQGN-------—-—--—-—-—-—--ARYEGFIMDLLERLKT--HIR
G---IDFD-YEVELVPD-G-NYGRKE-—-—-—-—-—-- RYSKI--WNGMVGEVVR-—-——————— R---KADIAAGPLTVTAEREDAVDFSY
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—————— QLAER--———-—-—--—-—-—-—-—-—-——-EETFAENA----DNEFNFSNSLWFCATTL-FLQ-S---Y--DNSP---KSNAGRCLVG

FWWLEFVIVMVFLYLFNLTFFVTTNKRLVYVK--DAEDL---LAQTD---VDFG-TIDHGSTYHFFW-—-—-—-— RSPV-PEYQRVH
QRMITT--———-—=—=——————————— KPNVYVQNITEATQRVR--DNNGR-—-—-—=—- YA-FIGEA-GEISFLASK-KP---C-
DLLVTGG--F-ISRTSY-ALA-VQK---E---SP--LKEKLSHATET--LRD-TGVLEDLEKD--—-—- WWD--RKLONQRCANT-
~TVWEKQGI----FSFTIVDLQGIYYLLLLGVGAALTVEVVELTWF - —————— == — oo oo
--—-AAAGGSSGGKKSTGRKPRGGAKSGAGP-—————————————————— GDGVGGGAPGAGGNKGESNIWL-———=-——-—-—-—-

Harg GluHA4
-MKITIATRIAVALLLEFVHGSHGQGLDVGFEFSVLFGETVNPRDNIRNIALAGOSYINTNQTFLTKLYELNHVDPDPSIAGAADTVYKG

—————— QLAKR--—-=-=-==———————————QETFEENA----DNFNFSNSLWFCATTL-FLQ-S—--Y--DNAP---KSNAGRCLVG
FWWLEVIVMVEFLYLENLTFFVTTNKRLVYVK--DAEDL---LKQTD---VDFG-TIDHGSTYHFFW-—-——-———— NSPV-PEYQRVH
ORMITT-—======————————————— KPNVYVQONISEAVERVR--ENNGR-—-——————— YA-FIGEA-GEISYLASK-KP---C-
DLLVTGG--F-ISRTSY-ALA-VQK---G---SP--LREQLSHAIEA--LRD-TGVLEDLEKE—-——--—-— WWD---RKQHDRCANL-
-TVWEKQGI----FSFTIVDLQGIYYFLLLGVGCALLVLLVEVIWF——=——————— e e e e e e e e e e —
—-——-AVSGGGKK-—=—====—————— STGVKPRGAGR-—-—=—==——————— SGGAGPGAGAGGGAPDAGNKPESNIWL-=-—==————
Bflo GluF4

CHNAHTAWTVGIFLVLLCSCHGDGKRLN-VGVLYGDGEEGLLAAMTSSARSLNSSKDLTLTGFQLDKSTPGCPSHLAREQDRLHAL
ILMTPLPSHCTCG--AADGPQ-————===—=—————————— LAPVVVRM-YQPDLDTPALRSR-——====—=———————————————

VGTW-——————————————— TAEDAAET——————————————————m oo QSRWQ-—————=-—=—=—=—=— KPTETRLLSG---
——————————— RH------LRVYTGLSKPFFMKK-----PGKSGEA--GS-—--—--—-—-—-—--TPYQGYFVDMLEMLAS--RL-
N--—-- FT-WDITLGSR--—-—-———=————-— VR-PR--ITAAAESKKY-—-—-—-—-———- DLFLVVTALRTGYAGWEKLEYST

—————— KAAGRGEVS-----—---—-—-—-—-—--———-EEEA----DNLSLVNSLWSTFGAA-VCQ-G---Q--EFLP---RSSAGRVIVG
AWWEVILVMVASYTANLAAFLSRPSAERSIR--SLADL---ARQTD---VPYG-TYKGYTIVKFLK--—————- KSQE-EPFKTIG
RYLDKN--—-—-====————————————— SDEVLFNKGVQAFERAA----KGD-———————— FI-FI-SP-TTYEYEILN-ER---C-
DMVILTD--EYFFKYQV-ALP-FPV---G---SP--YRAEINQALMK--MTQ-DGOMDALANR--—--—-- WENK-—-——-—- YKCSTG-

————————————————————————————————————————————————————————————————————— GFLPDLMDHLKK--RL-
G--——- FT-WVMNLTKD---SMGEK——--—--—-— VK-GE--WRGLTGALVR-—-—-——-—- G---EADTVLYGATTRSRRTEVLEYTF
PIAHQ-GYYITIQR----PDSS—-—-- LNIMDVAGLFEFLAPFDIWV-W---AATGAGLLAVT-VSLFVINC--FNPF-EWY-—--
—————— QLAKR———=—=—————— -~ _GVVVQSLWFTYGCL-VGQ-G---G--ENLP---KSTAGRVVAG
TWWEFILVTVASYTANLAAFLGRANKMYATH--TPDQL---TAQRT---MPYG-TYKGYTLLKFVQ-—-—-—-— NTTL-SPYRTMG

LAHSA-—————————- VEAARAVDRGEMSAG—— == == === === == = oo EAQCRLRDYI----
————————————— TEI-EFEGYTGNV--NYKN-VSVSTRLRNNLVMDLMENTGSDLVKVTD-TRHTASVPTSRVCSDPILLSPYMK
VGKIW == = = = = = = o SQVDG-—=-==-—=—=~— ANLTSQFNSSFETNEV-gn
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——————————— LGGKV---LRIISKERDPWVRLK-----QHADTEGLKGV------—-—-—--—---—--ERYEGFLIDMLNLMAK--RL-
N-—-——- FT-FTIDVRDN-I-TIGSQS-———-——— ETDGS--WDGMIGLLAR-—-—-—=————— R---EYDLALDAVSTRSFRLKAVDFTE
PIEMA-GYYLIMRR----PSRA-AP-———————— ELLQFLNPEFSYTV-W---VVMLCANLGVA-ILLAINNC--LNPY-EWG----
—————— GLAKR---—————-—-—-—-—-—-—-——-—--GEVEEEEG----KSLNFSNSLWSVWGAY-VAA-G---P--EFLP---RSFAGRTLAS
LWFFVCLVAISSYTANLAAFLTKTNLDRQIS--SLKDL----ANSD---YRFG-ALERNTIVKFLM---———-—— NSTD-EPYKTLG
RRLKRW--—m=———————————————— KGEVLLDSREKLLKKAE----EER-——————-—— FV-FIADN--ENQFRVKE-EL---C-
NLMVVGE--R-FFRSPT-ALM-FPR---G---SP--FVTEFNRQILL--FRE-EGVMDILRDR-——-—-- YLN-—-—-—-- VPGECSTK-
-YVAKDD--—---- DOLQIESFIGLFYLLLIGVALFLIVGLVE-IF---—--—-—--—-—-—-—————————————————————————————
----SFRAQGOK---————-—--"—"""""""""""""""""——-————————— NESDGEKKDDAPDPKLQINGELNA-—-—-—-————————

Blan GluE2
———————— MLGGSCEVALLLLLAAFGIAAGTTVRFGALTDDPEDSSALRLAVEYVNEN----SLVPSVTLEYTENSTSTLAFFDMI
ROQ-—————- GCVQA--SKSIVAVIGPRL-—-—-—-——————=——— SSQVKATSPVSLGLSLPQIAPD-—-—-—-—————-—-——————— ATDPTL

—————— RDPET---------—-—-—-—-—--—-—-EEYVHPERGTLAAEAGFWGHAWESLVVL-VQL-S---P--DFLP---RSLSGRIVTF
FWCIGVLVATSTYTANLAAFLTVSSAESSIS--SPEDL---LTQTD---YTYG-AVEPYSSYTQFQ-—-—————- TSTT-EPYHSLG
LYMOAN--—-—————————————————— KESVLVQSVAEGLEKAR----AEN--———————— YA-LFTDS-AELDYAVSR-RP---C-
TLKTVGR--L-FWQTGF-GFF-LPK---D---SP--YVVEFNRAILR--AEE-QGVTGELDHK--—---- WIR-—-———- SQECDGS-
-AESNLGS—-—-—-—-- EVIGLODLLGVEFVLVYGGMGLGLLALVGEFIY---ACAQDVTRSPDKPR- - -—--—--———-—————————

—————— MDEES---—--—-—-—-—-—--—-—--—-—--NEPAKEEED----KETGLLEAVWQSFVAL-VGM-G---P--EFLP---RSLSGRISAF
FWGVGILVAISTYTANLAAFLTVRNVDNSIS--SAEDL---LAQTE---ITYG-TIRTYATWVSFQ-—-—————- TTTT-EPYQSLG
VAIKAN-—-—-—————————————————— EESLLVENLQEGLDKMR--—-—--- Q---ER----YA-LFTDS-AELDYAASR-QP---C-
DLETIGR--L-FWQOTGY-GML-LPK---N---SK--YTVEFNQAIVR--AEE-LGVVDELDTK--—---- WIK-————- SSECSGT-
-DQTVLES-———-—-- SVIGLODMLGVEVLVYGGMALALIVLIGEFIY---TCAQEA-—-—————————— KKSDPHKPM-—-——=——————
-—-—--TVTEAVKT---——————————— RSRRKRSSV--—-====———————— KNEVHPSSINPNPAFII--—-————————————————
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K-———- FD-YVIDVVPD-K-TYGNID-—-—-—-——-— PYTKE--WNGMVKQLLTI-—-—-—=————-— G---NADIAVAPFTISYEREQVIDFTK
PYLDL-GLTILMSK----SKKE--S-——-—=-————— GLFAFLDPFRMDL-W---LAVILTVILVG-FLIAGCSY--FSPH-GYC--GE
YIQSPEQKKDE-—-—-==-————————————————— FVDR----NSMNLYNAMWWSFAAG-VQQ-G-—--A--ENNP---KSLAGRIVAT
FWWLGVTIIIATYTANLAAFLTVSKASEGIN--SIDDL---SRQTD---VSYG-TVAASQPQSYFE-—-———-——- NAKV-DPFLRAW
HYMEKE---————--"-""""-———————— NSEFVITTAEEGIQAVR----DSK-—-——————- YA-FIFDS-AVLDYEANI-EP---C-
DVRTVGR--L-FGKIGY-GLG-LAR---N---SL--YTEPFSLEILK--LRQ-SDFMDGLOKR-—-——-—-- YFS-——————- GGCDGA-

———————— DYDLSNTT---LIITTILEEPFMMVR-----SDNTTGN---------—-—-—-—-—-—-—--—--DRFHGFCKDLLDKLOM--AL-
Q-———- FE-YELELVPD-G-NFGSLD-——-—-——— PETGE--WNGMVRQLKE-—-—-—————-— R---EVDWAVAPFTISYERQQTIDFTK
PYLDL-GLTILLGH----EKKE--R-—————-——— RLFQFLEPFSTDL-W---IATIFVSMVACG-VGVSLCSY--FSPY-GFH--GM
YIQRIDLSEQR-——====—————————————— SYSSR-—-—--KLMSLPQAFWFAFASW-THQ-G---A--EYTP---RCLSGRVVGG
FWWLAVTVIIATYTANLAAYLTAARLNSGIN--SIDDL----ANSD---IYFG-TVADSQPQSFFE-—-—————- QSDS-DPYRRMS
SLMOAY--—-——-—-————————————————— DTLVDDSVAGINKVR----NGK--—-—————— YA-FIWDS-AVLDYAASK-PP---C-
DVRTVGA--T-FAKIGY-GIG-LQL---N---SP--HTERVTLEILR--LRQO-KGFIDKLNQK--—---- YFK-—————- GDCQONV-

Anja GluE2
—-—-MLRORDKALIFLCIFSFVSCCYSRKYLIGALFGDEESMETGORAVEMAIQRINRN---KKRFEGVQLEYINGTSGVIDTEFKDM
RN-—-=——-- ACYQL--SQOGIYAFIGPIS-——-——————————— SSSVKAVYPIADRLHIPITIAPF---—-—--—-——— ATDPTLSLDNKTF

vVGLW------ - - === m e m SNDEL-—-—-—--- TIDESQIVFMGNTTKVPVDV---
———————— SLDLSNVT---LKVTTIVERPFVMYE---———----------------—-—-——————-DGVFSGFCIDLLTRLQE--RM-
N-—-——- FT-YEIELVPD-A-TYGAF-—-—————— EN-GK--WIGMVGELVY-—-——=————— G---RADIAVAPFTISYERQQVIDFTK
PYLDL-GLTFLMKI----EYPE--————- V----ELFAFLLPFDSLL-W---TTVIAATLMVG-IIISICSY--LSPH-GYY-—---
-GAYLTRSDPD--—-=-=—-———————————————— DMSDYDNRNALNMYQSLWEFSYASL-VQQ-G---A--DSQS---RSPPGRVVAG
CWWIAVTIIISTYTANLAAFFTVSRMDTGIG--SIDDL---AEQSE---IKYG-TIRNSQPQOSYFQ-—-—-————— SAKL-ELFQDMA
DFMRQH-- -7 ———— NTFAENSNDGIARVR----KGN-—-—-—-————-— YS-FIWDS-SVLDYVANQ-EP---C-
DVMTVGG--L-FGKLGY-GLG-LPK---5---SR--FKVRFEREILR--LRQO-EGFIDELTEK--—---- YFG-—————- GVCPSR-
-STSGTSS————- SKMNFVMMAGVEYVMYIGFVIAVFALILE------—-—--——-—————————————————————————————————

———————— NLDLSNYT---LKITTILDEPFVMMS------DDPTKK--GN------—---—-—-——-—--DRYKGFCKDLLDKLQS--SL-
D-—-——- FK-YEMTLVPD-G-QYGAKD-——-—-——— EDSDRVRWNGMVGQLIQ-—-—=————— G---KADVAVAPFTISYERQQYIAFTK
PYLDL-GLTILMKV----KEPE--R-———-——-——— SLFAFLDPFSYDL-W---MAILLAMLFAG-MCVSVCSY--LSPY-GYY--GA
YVQRPDSSDTS-—---—-—--——-——————————— TYDAR----NSMNLYNALWESFASW-MQQ-G---A--DFNP---RSISGRIVGG
FWWMAVITIITANYTANLAAFLTVARMSTGIS--SVDDL---AKQSS-—--IPYG-TVHNSQPESYFE-—-——-—-—-—- QAGV-EPYKKIS
NSMINV---—--—-=--——————————————————— DNTTEGIKKVK----EGN-—-—-—-————— YA-FIWDS-AILEYAANK-EP---C-
DVQTVGR--L-FGKMGY-GLG-LPL---H---SQ--LTDIFSLEILK--LRQO-SGYIEQLSNN--—----— YFT-—————- GICDKD-
-KKTSTEKAG---SQOMSINNMAGVFYFMFAGFGFGFIIMLVEWCW---ASYKETTSVKIEPAKKPSWCQALRR-————=———————
—-———-RIRATSKNLKQCGRRLANRDFPRARYEVVPLEDYRTQD-—--—-———-— VRRHELNNQRLNPTNVRANGPNEVSNTVS——————-—
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Blan GluE4
LAECPWSKMGTTTAVPFGKLMVGAAAVPARIRIGGIFAHENKIEEEAFKFAVMYVNEMMPELLPRTRIDYINRTMLLPEFAGIQA-
———————— VCHQA--RSGVVAIVGPGT----—--—-—-——-—-—-—-SSGVKFSNAVCSGLHIPHIAPT--—--—-—-————-—————-ATDPTLA

G-———- FK-YEMYMVED-E-NFGARD-——-———— PVTGK--WNGMVRDLVV—-====———— K---KADVAAASFTISYEREQDIDFTK
PYIDI-GLTFVLSN----KIEK-ED--=—=———— RPFKFLDVFEPNL-W---LSILLSTLAVS-FFISLVNK--LSPS-GYH--GH
FVQEEEPELVE-——-—-—————=————— EEEDPEEIQEKKEEMIGMMSLGNALFFAVASL-LOQ-G-—--G—--DVYP---RSTPGRITAS
LWWLVTVIIVATYTANLAAFLTVSRMDTDIN--SVEDL---VSQKL---VQYG-TVONSQPLSFFE-—-—==——— SSSI-HTFETMA
RYMKVH- === === === ———————— STLTMSSRAGIEKAR----DER-—-—=————— YA-FIWDS-AVLDYVVKQ-PP---C-
NLRTVGR--L-FGKIGF-GFG-LQK---G-—--SA--YTDAFSIATLQ--ARE-SGYLDKLKEK-—-———-- WYT-—-—————-— GECHDQ-
-NSATTVITN----DKMDVSKLLGVFYIIYVGMAVSVVVLVVEWVV---ACMMAVDQTDPEAPK-——=—=————=—————————————
—-———-TFLEAFRKRLAILERDMEEAKRRRKQQELKDSVK--==—==—————— KRSFSRSSSRSADFKNSRSAGSLKINGNLP-—-———--
Cgig GluN3alpha

—————————————— MMILAGWLVYICLH-WLGGGATGLRILLICDQTFHEVCRQKONDAKDDVIVTFFPVSDIHSYVTHVRNIDAL
LRNGTSTDVLLVF--GHS-——-—=-———-——-———————————— ELVSAVGT-VAQDFQRPVIAYT—-——-=——————————————— KDSA

——————————————————————— MTPEGLHRQLYNHLAEDT - —— = — === == == = = = o o
———————————————————————————————————— IVLLHLDP-PMAVLIFKS-------LPCNTSKKVRWFITEK-—-—-—-—-
————————— GYTQN--------TLLIKLYPIG-SLVMVPDS—-—-—=—=-=—————————————————————YTSLDDVISDSVSY
LNSAT-—-—-—-—-—- QSAPRDDKVSRGVGQ-—=-——-=-—=—=—=—=——— SCMNGAYRHH--——-——-—-—-— TTGLKLYRHF--—-
—QE-—-——————- KVY-Q--GFSMKF--EFNS-DGYLANK--—--NYRI-—-—-—-— KA----LKGMVGRSIWED--——--—-——-—-—
VGYV-—m—m—mmmmmmm oo HGETARPR-————=—=—=————————————— GILWP--—————————————— SEPDLDIRNG---
——————————— RVR-----YRVVINPVKPFVMVE----NGIEDSNQ--CILHNYENINDSSSFQLKCCRGFAVDLLNKLAS--DL-
E--—-- FE-YVLYIVHD-T-TYGKE-----—-— KN-GT--WDGMMRDLTN-—=-—-—-— G---IAHMATAAFSITGNRLRAIDFSY
PYYFS-RFTVLYTQ----QSQK--T-—-—-—-—- YMYAFLEPFSPEV-W---CTIFVSASLSA-LGMSMFEW--NSPF-—-—-—-—
—————— GLNPWGRKR-—-—=-—=—=—=——-———————K-—-—QNYTIGSGMTMVYSLL-FGH-T--VS--TKSP---KSWPSKVLON
FWASACIFITASYTANLAAFLAGKHNGIDYN--SVFD----SRLME---TRVG-VLGGSAVEALTN-——-—-—=—=—=— NINKKLY
QRSQHY—————=—=—————— o LVPTTNDAINMLI-—---— N---GNI---DA-YLGDY-PILDYARVKLDP--NC-
NLYIVPQ--S-FGEDEY-GIG-FPK---D---SP--LQKPVSEKIKH--YHE-SGYLENLIDI-—---— HFD--—-—- EEKCFNQ-
-GINQQR-—---~— FSLTVFHHSGLFALLSTAIVCCILLVLVEHLVFKFICRGRPDDSFWKSLNVMFFSQRLHRCINSAVLVSAQES

AKEMLGIVKNGDFSRLEMKSTIRKNKLADMAKTKRINRNEPKVDSVRDYDELEYCDKRDVHSSYEGQHLLSRCESGCSSETEDIL-

___________________ 36
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Bgla GluN2alpha

—————— GLNPW----------------—-—-—-—-GRKRN----KNYSLASGLTMVFSVL-FGH-----TVKTKSP---KAWPSKVMQON
FWAFAATFITASYTANLAAFTIAGKHAGINYY--DIQDP----RLOD---IRIG-LLPGSAVHDSLK---——=——————— NGGSKLV

IGYI-————m——mm - RNGDVRIR-—===—===—==——————————— EPIWP—————=—=—————————— IDHILPTSV---
——————————— NGRTR---YRIVTNPVKPFVMEE-----APHKDYNE-CMDFEAGVLNQSNPWETRCCRGLSIDLLNKLS I ~-DL~
D--——- FD-FTLFLVED-K-SYGAY~---—---— SN-GS--WNGMIEDLLE-——-=--—=--~ S---TAHIAMAAFSITKSRVKAIDEFTD
PYFFS-GFSILVAD----RVRD-—-P-——--—--~ HMQAFLEPFSIGV-W---FAIFISATVTA-VAMALFEW--NSPF-GLN---~
————————— PW-----—=-—==-———-—————GRKRK----SNYTMASGLNMVYSVL-FGH-T--VS~--TKSP---KAWPSKVMON
FWAFAATIFITASYTANLAAFTAGKNNGVGYN--GIYD--~--SRLLD---ARVG-VLGGSAVEAFIN-——=-—==——-—— RIHRPIF
HASQNY—======——=——mm e LVNSSDTGIRMLI-~--DGK-—=---—=--~ LDAYLGDY-PILDYARAKLDP--NC-
QLKLVGQ--T-YGEDGY-GIG-LPK---N---ST--IRIPLSEKILD--YHQ-SGFIEDLIEV----~~- HFA---——~- DAQCYQQ-
-RMTQEE-----~ SQLEVQHHAGLFVLLTVGILLGI IVLLLEHAAFKVYFRATPGNSCWRSSHVMFLSQRLHRI ITSAELVSPQDS
AKEMISIVKNKEFTRLFQKSTIRQNGLYRQVTSFSTNTAELLADFLYSI-LVSNEQATSIMSLLNHQDFRLLTTSPSIPKSYSALT
Cint GluF1l

--MSKWILFAAVSFYFPTVSISSPAYVENRFIEVAVVSNEDSNVVSALQVAKQF IKDODILPLWNFNITFLTPSCKYPQONISTSNT

MATW---——-————————————————— - ——————————————— DNVDK-—-—===—————— LKLTGLODRVQKKG—-—-—
————————————— NFH---LKVTTIVEEPFVYFS------SSNKGE----—--------—-—-—-—-—-—--KKLEGFCIDLLHALSQ--LS-
G-————- FT-YEVNLVGD-G-HFGGYN-—--—-——— ESSQS--WNGMIGELER-———————— K---VADIAVASITVTQSRATAVDFLP
SFMTI-DLKFILHSSTKYKEEK--Y-—-——-————— SAYAFLEPFETNL-Y---YAIIFCVVMLA-AFICVLSK--ISPYGEWS—--AT
QAQHSPSELKR-—————————— HONARRLRTEKTDAE----RGMGFNNALYFVWAAL-FWQ-T---P--ERVP---RSLSARVITV
LWYLAAVVEVASYTANMVA--VVSRHSDSID--SAQDL---LLOND---VLFG-TVESSAVETQLR-—-—————— SSGI-RIAQKTIY
SFMTGE---m—-———""-—————— NVKGONMMVPNMDTGLEYVR----KGK-—-—=—————— YA-LFWDS-LSIDYAAVN----SNC-
ELVSTKV--G-FGEIKY-GIA-VTK---N---SP--HYHMLADNLLV--LKQ-HGVLKSLRLK-—--—--- YFN-—-——-- ALKACDQD-

Bgla IR3
—-——-MTLLALFHLLVFGVMDSAGMYQYNFLINATVVGVRPESAARLYSDIAEILLSEENPKDLASSQATSENYYDKSTADSFYTSL
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—-KRDPNEEK----ROLGVKHAEGLALFMIAGIGLSMIVLVLEYAVYSQALREMANIVKRGQFYLMFEKDTLMDGWMDGWMDGWMED
GWKMQGRKEGRKEGRKEGRKEGRGRKEGRKEGRKEGRKEGRKEGRKEGRKRKEGRKEGRKEGRKEGRKEGRKEGRKEGRKEGRXMD

VWGAFSFIFFASYTANLAAYMAGQTSHLQID--GINDEKVHSPDGS---LTIG-TVIGSSIQVYLT---—————————— RNHPKLA
KFMDNY----=——-=————————————————— IODCTEEAMAKLK----SGK-—-——————— LDAFIYDS-PVIEYRMAN-DP--EC-
QLVSVGK--P-FGEEGY-GIG-LPK---G---ST--MKEPLSLHILE--YET-DGYLEELQQK-—-—--—- WEG-—————- TMICYKE-
-GDLGSSDIGD--NKVRLAHVAGLFIMLLFGIGVGGMILLLEYIMY--NYAVPRLHSQPDKRNWLVLSQRLHRAVNTEDLVSSKAN
MOEMITMVKKGQFTKMEFQREQLRRKSMMRRESNMEMGSDASK-——————— RPSLOEESNHGNGENRAKEKEMEARQDSRKASEFH--

—————— GLHPA---——--------—---————-GRNRK----YIFGFPSALNITFAIL-FCH-T--IR--TKPP---KCMTSRTLLN
MWGGEFSVIFFASYTANLAAFMAGOMSYLHIE--GINDPKLNSPNGD---INIG-TVIGSSIQSYLA--—-—————————— RLNPRLD
QFMDKF--———-———--———————————————— VOPSTEQAIESLR----NGD-—-=—-———-—— LDVFLYDS-PIIDYRMLN-DP--DC-
KLVNVGS--P-FGEEGF-GIG-LPK---G---ST--LKIPLSTILLO--YEM-DGRLEQLHRK-—--—--- WED-—————- AVGCLKE-
-DVLNPQTGGND-SSVIVRHVAGLIVMLILGIVTGFLLLLCEFAMHKWHLRKRPRNKRNFLVISQ----—-—-=—-—=————————————
--—--RIHNEVNS----"-"-"-""""""""""""""""""""""-"-"——-——— GNTQSSSSNIKDLVALVKNGEFRKMLHKE--—-——-—-—
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VWGGEFSLIFFSSYTANLAAFLAGOMSYLSIE--DLNDPKLKNPTEE---TTVG-TVIGSSIQONYLM---——=——————— SLNPGLH
RFMENY---77--""-"""""——————————— VOLTTEEAITSLK----QGE-—-—-————— LDVFIYDS-PVIEYRMAN-DP--EC-
SLVSVGK--P-FGEEGY-GIG-VSK---D---SP--LRDTVSGKILE--YEL-DGILEELQRK-—-—---- WFE-—-———- TLGCMKE-
--DILDPTSGGEDNTVTIAHVGGLLLLLVSGVIISCLILLVEFAVHKYKHRRDCLVLSQRLHHEINSDYKVRSSANMRELLTLVKQ
GEFAKMLOKEQRPAAPEETEARRDIRNAVQVDSNSYANGVGPNPYSDGVNASPETDDGTASQGHSSLSSGGAEHLPCEGATLPRTS

Pmin GluN3
SSQFCLTYSLIITYLPVVIFLFHTKDVLSSKLESVRVAVVSDDATNFSLFHDQVLTAIQEVNATESGMALHLGVVLSSHPNPMDVY

RO-—-=———- TCNQLAGTDVSAVVVQAD-—-—=——==—————————— ERTQFSLSVAGGFLGVPVIGLG-——=-=—=—==——————— NRAFAFS
NKEVHPLFLRLDVSVTNQAHVIKSLLHRNAWENEFSVVASEG-—-—--- EGSDAFVQSLRDQIQ----TPGWNIRR--—-—-=-—-=-——————
-DVRFSSGEASSGRFLRNLANDDSYV-=-=-==-=—-——— VMVLHCSP-QEAQNVFRAAR--E--FKLL-GKGHALIGTES--—-—-—-—-—-—-—
————————— LvIND--------PNILRDYPTG-LLIVKHYD---- - - - - -------—-—-—--—-—-—-—————————-PAPLKDHLYDAFTL
VARAA-—————————— ORLKWGGETRNI---=-====-——=——————————— SCWTRPGSNQL---=-==-=———— EYANNEFYSTM-—---
————————————— TNT-SLKGKIGNI--RFDQ-NGDLRDS----SYHI--------MN----LIEESPRVHAWKE-----—-—-—-—-——
VGSW——======———————— KRGSLNLE---=--=-=-=-=—--————————————— TVVWP-—-—————————————— GNTMVMPVGV---
———————————— DTHK---LIIATNTEKPFIFYSDSNGIEGECTTGVQCLEFRRRPDGGNYSADLRCCTGLCVDLIKRMGQ--DL-
N-—-—-—- FK-YDLYLVAD-E-NHGAL---—-—-—-—-- EN-GT--WNGMVGDLIT---—-—-—-——-— G---KADAAISSEFSITRERSTVIDEFTA
PFFHS-GFSTLVAK----RQRQ--Q-—-—-=-——-——— TLGAFLAPLHPNV-W---MLIFASAIVMA-VCLTISEW--SSPY-—--—-—-—---
—————— GLHPG------—-—-—--——---—-—-—-—-——-GRNRN----STFSFPSALTITFAIL-F---SNTIK--TKPP---KCMTSRMLLN
VWGGEFSLIFFSSYTANLAAFLAGOMSYLSIE--DINDPKLKNPTTE---TTIG-TVTGSSIQONYLR--—-—=-=—-—————— SLNPNLD
AFMDNY----—-=--=-=-=—-—————————————— IQRTTEEAIDNLK----NGI-—-—-—-—-——-- LDVEVYDS-PVIEYRMAN-DP--QC-
NLVSVGK--P-FGEEGY-GIG-VRK---G-- - - - - ——
———————————————— KTsH------------ - - - - - - - - =" =" =" =" =" -\ —" "\ —"\ "\ -\ " ———
Apla GluN3

SFOYCLAYKLLEFNCLPAVIFLENTRDVLSSKLOSVRVAVVSDDVTINEFSLFHEQVLTAIHEVNSTEPGMALHLGVVLSSHPNPMDVY
RE-———-- ICCQL--AGTDVSAVVVHAD-—-—-—————————— EPTQFSLSVAGGFLGVPVIGLS-———=-——-————— NRAFAFSNKEVH
PLFLR----- LDVSVTNQAHVIKSLLORNAWENEFSVVASEG-—-——-- EGSDAFVQSLRDQIQ----TPGWN-IRH--—-—-—-=-=—————
-DVRFSSGEASSGRFLRNLANDDSYV-=-=-==-=—-——— VMVLHCSP-QEAQNVFRAAS--E--FKLL-GKGHALIGTES--—-—-—-—-—-—-—
————————— LATSD--------PNILKDYPTG-LLIVKHYD---- - - - ------------—-—-—————————-TAPLRDHLYDAFTL
VARSA-—-—-———————— ORLKWDGDTRNI-=-=======—=——————————— SCWTGPDSNQL---=-==-=———— EYANNEFYSTM-—---
—————————————— TNTSLKGKIGNI--LEFDQ-NGDLRDS----SYHI--------MN----LIENSSGIPAWKE-—-—-—-—-—-—-————
VGSW——-======———————— KKGSMNLD---=-==-==-===—=——————————— TVVWP-—-—-————————————— GNTMVMPVGV---
———————————— DTHK---LIIATNTEKPFIFYSESNGIEGECTTGVQCLEFRRRPDGGNYSADLRCCTGLCVDLIERMSQ--DL-
N-—-—-—- FK-YDLYLVAD-E-NHGAV-—-—-—-—-——-- EN-GT--WNGMVGDLIN--=-—-=-———- S—-—--KADAAISSEFSITRERSTVIDFTA
PFFHS-GFSTLVAK----RQRK--Q--—-—--—-——- TLGAFLAPLHPNV-W---MLIFASAIVMA-VCLTISEW--NSPY-—--—-—-—---
—————— GLHPR------=----—----—-—-—-—-———————-GRNRNSTFSFPSALTITFAIL-FSN-T----IKTKPP---KCMTSRMLLN
VWGGEFSLIFFSSYTANLAAFLAGOMSYLSIE--DINDPKLKNPTSE---ITIG-TVTGSSIQONYLR--—-—-=-=—-—————— SLNPNLD
AFMENY-------""-""-"-"—"———————————— IQHSTEQAIDNLK-NGE----—-=-=—-———— LDVEFIYDS-PVIEYRMAN-DP--QC-
NLVSVGK--P-FGEEGY-GIG-VPK---E---SP--LRDTVSGKILE--YEL-DGILEELQRK------ WFE-—----- STGCMKE-

--DILDPTSGGEDNTVTIAHVGGLLLLLVAGTITACLILLVEWLVPYLKHRRDCLVLSQRLHHEINSDFKVRSSANIRDLLTLVRQ
GEFGKMLOKEQRPAAPEEIEARRDIRQAVQTRINMVSGTSTQGGTTGIEPLLSFMSDELAQSHLGRACLASTETAGGTISQGQSSA
SSDTEEPLPSEVHILSRNS

Skow GluN3beta

VGSW-———————————— == TMDDLNIN-——=—=—=—=——————————— o SILWP-—-—=——=————————- GQTEIMPNLA---
——————————— SERRK---LRVVTILEEPFLFISELEGDSRECYSGGLCLTFSNNMTDDMPRYAEYCCTGMAYDVLEMLSR--DM-

—————— GLTPR---———----------—-—-——--GRNRP----RVFSFPSALTLCWSIL-FSH-T--VP--TKSP---KCWASRFLIN
LWAIFSLVFIASYTANLAAFMVGEKQPNEIS--GINDPKLOQQOSKG---FRAA-TIASSSPESFLT-———————————— RSYPALA
SKIAKY-————--——"——————————————— AVANTSHGVDKLR----NRQ-———————— LEAFIWDS-AILEYTISS-DP--KC-
ELQLVGK--P-FASEGY-GIG-LPK---N---SP--LTSEVSLHIYK--YSS-AGYLEQLQRQ-—-———-- WYN-—-———— RVGCSKK-
-QGLVGE--—-—- STLDLSHEFIGVFILLCTGVVIASLTLILEWFVERIKWRKDAKKLNWL----==—--——-—-———————————————
--——-PFTORLH--——->""""""—""—— =~ —————————————— RAVHTPSVLHNNTYTARGQQIPLRNIGS————————
Hsap GluN3B

-—--MEFVRALWLGLALALGPGSAGGHPQPCGVLARLGGALLPRAPLARARARAALARAALAPRLPHNLSLELVVAAPPARDPASLT

RG---—-- LCQAL-VPPGVAALLAFPEA-—-————————-— RPELLQLHFLAAATETPVLSLL-—-—--—-—-— RREARAPLGAPN
PFHLQ---LHWASPLETLLDVLVAVLQAHAWEDVGLALCRTQDPGGLVALWTSRAGRPPQL———=—=—=——————————— -
-VLDLSRRDTGDAGLRARLAPMAAPVGGEAPVPA--AVLLGCDI -ARARRVLEAV-————————-— PPGPHWLLGTP----—-—-—
—————————— LPPK--------ALPTAGLPPG-LLALGEVA-—--—-—=-—=—=————————————————————RPPLEAATHDIVQL
VARAL--—=-—=—=——— GSAAQVQPKRALLPAPV-———————————————— NCGDLQPAGPE-—-—-—-—-—- SPGRFLARFL----
————————————— ANT-SFQGRTGPV--WVTGSSQVHMSR-~—-HFKV---=-—--WS-—--LRRDPRGAPAWAT -~ —-———————
VG S = = = = o o RDGQLD-—=-—=—=—-—- LEPGGASARPPPPQ---
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PFFST-SLGIMVRA----RDTA--—-———-— S—-—-—--PIGAFMWPLHWST-W---LGVFAALHLTA-LFLTVYEW--RSPY-—-—-———-——
—————— GLTPR---———-—---—-------—-—--—-GRNRS--—--TVFSYSSALNLCYAIL-FRR-T--VS--SKTP---KCPTGRLLMN
LWATFCLLVLSSYTANLAAVMVGDKTFEELS--GIHDPKLHHPAQG---FRFG-TVWESSAEAYIK--——————————— KSFPDMH
AHMRRH---m 7 ———————— SAPTTPRGVAMLT-————————— SDPPKLNA-FIMDK-SLLDYEVSI-DA--DC-
KLLTVGK--P-FAIEGY-GIG-LPQ---N---SP--LTSNLSEFISR--YKS-SGFIDLLHDK------ WYK-———-- MVPCGKR-
-VFAVTET----- LOMSIYHFAGLFVLLCLGLGSALLSSLGEHAFF--RLALPRIRKGSRLOYWLHTSQKIHRALNTEPPEGSKEE

TAEAEPSGPEVEQQQQQOODOPTAPEGWKRARRAVDKERRVRPPAARPTGARERLRQALVRRGQLLAQLGDSARHRPRRLL-—————
Locu GluN3b

—————— AMLSSQKTSVCSRAQQDHPQPCHILARIGHTVRLGALLPTGQPARVLTALNRALASLSQSRDNFLPYNLSLEPREPHD-G
DPESLFRCVCQAI-VVQGVSAVLAFPQT-—==————————— PDELIQVEFMSSVLEIPFVSIM-———————————— EQGEPLKTRN

VGSW-—-———=—————————— QOGGRLEVEE---—-7—-—-—————————————— OGLWHGQSPRPQTEASGGRRGGRWDGGLLGK---
————————————— GSR---LRVVTLVEHPFVFTR-----DVDEDGS--CPELGQGNSTFLPADFRKCCYGYCIDLLEKLAE--DL-
H-—-———- FE-FDLYIVGD-G-KYGAW-—-—————— KN-GR--WTGLVGDLLS-—=—=————— G---AADMAVTSFEFSINSARSKVMDFETS

—————— GMTPH---———----------—-—-——-GRNRM----KVFSYSSALNLCYAIL-FGR-T--VS--SKTP---KCWTGRFLMN
LWATFCLLVLSSYTANLAAVMVGEKTFEELS--GIHDAKLHHPSRG---FRFG-TVRESSAEDYMK--—-—-————————— KSFPEMH
EYMRRF -7 ———— NEPTTPDGVATLK--———————— TDPPQLDA-FIMDK-ALLDYEVSI-DA--DC-
KLLTVGK--P-FAIEGY-GIG-LPQ---N---SP--LTSNVSEFISR--YKS-DGFMDMLHDK-—-—-—--- WYK-———-- VVPCGKR-
-VFAVTET----- LOMGIHHFSGLEFVLLSVGVGGALLTLVGEHAFY--RLILPHIRRROKFKYWLHTSQKIHRALNMTYEDVKRQR
ATAEKRCNLOQKLLPQQPAPAPPPAPAKWNNECREGSREVKGPALPPPSSSLOELQERIEETRGOQLRVALARRAELQTSLAKEKACP

Hsap GluN3A
RLSLWWLLSRVCLLLPHPQPCQILKRIGHAVRVGAVASRAPDDSRAGAQRDEPEPGTR-———— RSPAPSPGARWLGVDNLNRVEGL
LPYNLSLEVVMAIEAGLGDLPLLPFSSPSSPWS———————— SDPFSFLOSVCHTVVVQGVSAL-————————— LAFPQSQGEESQON

—————— GLTPK---———-—----------—-—--—-GRNRS--—--KVFSFSSALNICYALL-FGR-T--VA--IKPP---KCWTGRFLMN
LWATFCMFCLSTYTANLAAVMVGEKIYEELS--GIHDPKLHHPSQG---FRFG-TVRESSAEDYVR--——————————— QSEFPEMH
EYMRRY--——7——-"——— = ———— NVPATPDGVEYLK--NDPEK--—-—-———-—- LDAFIMDK-ALLDYEVSI-DA--DC-
KLLTVGK--P-FAIEGY-GIG-LPP---N---SP--LTANISELISQ--YKS-HGFMDMLHDK-—--—--- WYR-————- VVPCGKR-
-SFAVTET----- LOMGIKHFSGLEFVLLCIGEFGLSILTTIGEHIVY--RLLLPRIKNKSKLOYWLHTSQRLHRAINT-————————

LS m —m PN
PLHLQ---MSLNNFHPSHVDILIFLLTMNSWYDVSLILCQE--—--- WNVTNFLNLLHNNS----KFHLE-TIL----—-—-—-—-
-NITSEKDDDDFLNYLQERSDTEKDVLLT-—-—-—- IITFGCDV-EEFRRIFQLAM--K--YGLT-LPEYHWILGDS-—-—-—-—-
—————————— QNVE--------ELRTEGLPIG-LLAHGETT—--—-—-—-—=————————————————————QPVFRNYVQDAVEL
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LWAIFCLFCLSTYTANLAAVMVGEKTYEELS--GIHDPKLHHPSQG---FRFG-TVRESSAEDYVK-—-——————————— KSFPEMN
EYMRRY-—7——————— === ——————— NVPTTPDGVEYLK--HDPET-———————— LDAFIMDK-ALLDYEVSI-DA--EC-
KLLTVGK--P-FAIEGY-GIG-LPQ---N---AP--LTSNVSELISQ--YKS-DGFMDVLHDK-—----- WYK-===-- VVPCGKR-
-SFAVTET----- LOMGIMHFSGLFVMLCVGIIGSLLATVGEHIIY--RLVLPRIKRKPKLTYWLHTSQRFHRALNASIADEKEQQ
KVNRLEKRCNVGOMAKELPVAINSNGKSEPLTKARNSVIHE-—=—————— LSELEKQIQFIKQELQKAMSRKNELE-——-——————
Locu GluN3a

LCFGGAFGREFWLLLVLAPQPCQILKSIGHTVRVGAVHLEFEMNCKSENVYGSQSMKTKSPVNNQHKGSKSRFGVEKLSRMVGLLPY
NL---SLEVVMAVEAGLGELPAFSEFSSPSSSVC-=====-— ADPVSFLQSVCHTVVVQGVSAM—————————— LAFPONKGEKSEN

—————————— QNVE--------ELRTEGLPMG-LLAHGKTT—--—-—-—=—=——————-—————————————EPALDHYVQDALEL
VARAV--———-—=——— GTATYIKPELALIPSTT-——-—-—————=—=——— NCMDLERRNL--—-=-—=—=—- TSGKYLSRFL--—-

LWATFCLFCLSTYTANLAAVMVGEKTYEELS--GIHDPKLHHPSQG---FRFG-TVRESSAEDYVK--——————————— KSFPEMH
EYMRRY--—7———"-—————————————— NVPATPDGVDHLK--NDPQK--—-—-————-— LDAFIMDK-ALLDYEVSI-DA--DC-
KLLTVGK--P-FAIEGY-GIG-LPQ---N---SP--LTSNISELISQ--YKS-DGFMDMLHDK-—--—--- WYK-———-- VVPCGKR-
-SFAVTET----- LOMGIKHFSGLEFVMLCVGVALSLLTTLAEHIVY--RLATIPRIKKTSKLKYWLHTSQRLHRALNSSESEDKFQM
V-—-TKLEKRLKVWECYLNNISTNVSLIFFPTRCNVGQVRREIPMSASNGLTELEKQIQLIKQELQLAMKRKKELEE--=-———-——

———————————————————————————————————————————————————————————————————————— FQLADDFLIRSLDL
FDKLA-——————-—-— RSFTSPPSTNELSPLR— === === === === m o oo QLALHIYNST----
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LGN = — = == = = = o o SESFG-—-—-—-—=—=——— LTLTQQTFPATF---
———————————— TDTH---LTVIVNVEPPFIFRN-—-—----TSEP--—-——-—-—-———-————GSYYGYSMDVLTETAK--TV-
G--——- FT-FTVRECDE-G-GYGML—--—-—-— EN-GI--WNGCIGNI--=--—-—————=——— EADVILGALTVTAERDSVIDETL
PYYDFAGIQIITRR----QLSN--—--—-- I----NLFYYIDVFSTQA-W---LSLISVVLLTS-LLLWVYEKASFHCL-KSC--TK
SAGDVKADNLG-—=—=—==—=—=——————————— QTFYLGKSPVLAFNNNTFRAPG---G--GDAP---RSVAGRVLVA
GFWFFAITIMSTFTANLAAFLTVSRMGAVIS--SLDDL---LDQTD---MKYS-VVNRSSVMDYFK-—-—-—- RMARIESDFYERW
KNMTLD-—=—=————————————— o KSDSTNQDSLA-—-—=-—=—=—=————————- VWEY--PLETLSDL-—--—---—
DLASVS—-—-- LRNSHF----- TPT---H-—-—-—- WLEAVQH--—-—- FEALTPNCNKYGTI-—-—-- WAT--———————- IQD-

DIAFVGKTSTY----"--"""""""""—————————————— EGLNVPNSFLYTYSTL-MWQ-G---Y--TAAP---KSEFSGRVLVC
IWWLESIMTLASYIAALSVFRVPEIRTLPEFS--NMDEF---CRONK---VDML-IVANSSSENYLS-—————-—— NSKR-LLERRLY
QKLKPE--—7-———-"""""—————————— NVEVGDIDKAVKKMM--AADGK-——-—————-— LA-LFLES-SIAQYLATQ-DP---C-
DKMVIGE--R-LGDHSI-GFI-CQK---N---ST--VCDKLNVGILK--MQE-DEKIDVLKKK--—---- YFQ-—————- GGCLAGF

—————————————————— PQE----------—--NTVTLLKPFSPGL-W---VLIVFMFLLTS-CSLYAIGR--FSPY-TWP-—-——
~==SLGELLPM-=———=—==—=————————— TVLRCPDSLLYTFSTL-LWQ-G---Y--TSAP---KSISGRILTS
VWWVFAVLTVGAHIAGLCVLFKVSPEIRTLPFSTVDEM---SRQSK---VGIM-VVGKSSAYRYLE-—-—————— NSSG-RVERRIF
ARLQAD-—-—-——————""—"—————————— PSELVMKSTGEALEKMT--KSDGK--=-—-———-—- FA-LLMDG-PAAEYLATQ-EP---C-
DKMVIGE--V-LGHHGY-VFA-CRN---D---SG—--LCNRMDTQILR--MQE-DDRIQSIKNK-——-—-—-— YFH-—————- EGCKLDF
FDTFGGEPDAIMPRTITIKRFSAAFILLVIGFLLSGLFLGAEILY---AKRKGT--————---"""""""-"-———————————— ——
----AMPRKLER-———----"""""" " — - — — — —— VGRDDDSERIDRDFHDEQAKTQTLV-=-—-————==—=——
Blan GluF2

GGHGRLLSTPPAYHFKCVILLLASSGEGAVFKIGVIYSPAMSSYKELIDGAIEDINSR---GDILPDHQLTADHVLLPSADLTELI

DLSV--—-—- YEFT-—-—---- HVTLTSFSLV-SPDQRN——— === === oo ASVLQAMAADAVTT
VALAL--—-—-—=——— DESVRQGNDPQSQDIW— === === === == === ———m o SRNGTLLDHM----

Bf1l GluF2
- 42
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LKKQEL--=—————— DGTNVTAIIVLD---——————————— GHREAVDLEASSTPGVPRLYVS-—-——=——————————— PGIPANF
PGGVS—-——-—- LYPGDAMLATILADVVKGYGWKSMVVVYDDI-——-—-—-- HGLDSLRPEFVDAAAFSGHRVVYM-KVRT--—-————————

——————————— DAG--------TIDLSAYELT-KVRLTSFSLVPLAQRK-—-—=-—=-—=—=-—-—-———————ASVLOALAADAVTT
VALGL--—=-—=—=-—— DQSTVQGNDSQATLDIW— === == == == == = == — o o DONGTLLDQT --—-

ELKEF-GYTIFTPR--—-PVKE-LT--—-—--—— GLLAFMTPLSPPM-W---ALFASAMVVVS-LFLTLVNQ--FNPY-EWR--WL
AKRGQVEPSQG——-—=——====—=————————— - GNYNAWNSLWNVFSST-VGQ-G---A--ENQP---MSFGGRITIG
TWWEFVLVVMASYTANLAAFLTVK-PVNPIR--SMEDL---PRONK---LEYG-FIRSYATRRLFE-—-——-—-— TADS-FPLRDMW
EKISAN-——————————————mo o PDWLVGSNEEGLKRAA-—--KGK-—-—-—-—- YA-FITFS-GVRFRQIKE----- LC-

————————————————————————————————————————————————————————————————————————— MATTLAPAAN--—-
——————————————— H---LVISVVDQEPFITRE-----PRPSG---—————-—-—---—-—-—-—————--DYYSGYLVDLINEISR--RA-
N————- FT-YTFKQADEHG-RYLSTG-——--=--==—————— WTGIIGDVVK-———==—-—-— G---EAQIGGGALTVTTKREEAVDFTK
PYLSN-SVNLLVQK----PTWE-DL—-————-————— GLGYLVRPFSADY-W---IMLLVVLLLIG-IVFFVIGK--FSPY-EWG——-——
--NVAADRDPR- - ——————— GAK----NSFTLRNSYLFALSTI-TWQ-G---F--REAP---HSLSGRIMAA
FWWMFILFSLIAYTANLTAFLARPEQIPKMPFKTYEDL---LADTN---IRVG-VLLSGSTESLLR-——————— NSRS-ETLRSIY
SKINAQ--————————"""""""—"—"—"—————— NTEVGSYSEGAKRVK--TSNGN-—-——-==—-—— FV-MFMET-DSAEYYARK--——- NC-
NLMIYGD--T-IFPSNL-AFA-VRK---G-—--SV--WKGIFNTIIED--LKD-NGYLEQLKDK-—-—-—--—- YWR-—-——- FSGDCTNI-
-DGRKYVETGGHLSSLTLKDMAVAILLLFLGFIAAMIFLVIEIVHYA-VTKKGKKIERP---—-———————--—-———————————— ——
—-——-KILKNPPKIFRPKTKAAKAGPTDVELGEEAG--—-—————-==————— PSSDGLESVPLEDAEDPGAGSGDELRGDEA—-—-=-=-——
Arub GluN1

—-——-SHRIVLGHRYFVISLAFSFLFHVARVLPATTGTDICEIHIGAMMNTVEDMETLQVAVREVNENSRILPGNYRLNVTSIIMTN
NPIQSAIRVCEKIIPNEVYAVISGYSPEL-—-—-—————=-——-— YMSSVSVSYTCGFYGIPVIGIS-—-————————--—————— ARECIFS

TGEW—————— === ——m o LSATGLATNQNTPVWP——————-———=—=—=— GGIRDRPEGY---
——————————— ELPTH---LRVVTLRNPPFVYINDSDPVTKKCVGNDSVP------CLAANGSLWQCCSGFCIDLLNSLSK--EL-
N--—-- FT-FDLHSVYD-N-QFGNYEK---—-— INGTEKRWNGMIGEILD-—-—-—-—- G---KADMIMAPLTITNERARFVDFSK

Pmin GluN1

—-——-HHDRRKTHHYDPLPICVLLLLHLARVMHAAGAPGISEIRIGAMLSTDEDTATLOQEAVREVNDNSLILPGNYQLNVTSIVMTT
NPIESAIRVCEKIIPNQVYAVISGHSPEL--—-—————=-—-—— YMSSVSVSYTCGFYGIPVIGIS-———————————————— ARECIFS
DKHIHKSYLRTVPPYSQOATVWADLVEHFDWSSVVTITSSD—----—— ODGRSILSTLRKRQK----HNELFKIEK-—---—-—-—————-—
-SITYKPGANNMTDTLLEARKCTSR--—————=—-—— VMLLYASE-KDATTIYQODTQ--R--LNMT-GNGYAWLVTEQ-—---—-————

TGAW—————— === — SSDTRLTTNHVSVIWP-—-—=-—=-————————- GGTREKPEGY---
——————————— ELQTH---LRVVIMKDSPFVYVDEQDPMTKKCLNDTIPC-------LATNGDSMQCCYGYCIDLLQVLSK--EL-
N--—-- FT-TIDLHQVQD-G-TYGDYEKV--—-- NGTEKKRWNGMIGELVD-—----—-— G---KADMIMAPLTINNERARFIDFSK
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—-——--VRRRRKRNSSKYMVPAPTPEPVEKRNGVQGASS—-—-—-—-————————— LEKEMDGAIPLAVINRRDRTIPMLOQLPSNTYRWG--
Apla GluN1

—-——--YHHRRHRKTNRYDPLPVCLLLLLHLARVMHAAPATISEIRIGAMLSTEEDIETLQAAVREVNDNSLILPGNYQLNVTSIVMTN
NPIESAIRVCVKIIPNQVYAVISGHSPEL----—-—-—-——-——— YMSSVSVSYTCGFYGIPVIGIS-———————————————— ARECIFS
DKHIHKSYLRTVPPYSQQANVWADLVDHFEWNSVVTITSSD-—-—--— ODGRAILSTLRKRLEGSARFKIEQ-—-—-=-—-=-==——=——————
-SIAYKPRASNLTDTLLEVRKCRSR--==-===—-——— VLLLYASE-KDATTIFQDAQ--R--LNMT-GAGYAWVVTEQ--—-—-—-—-———

TGAW—————— === — SSETRLTTTHVPI IWP-—-——————-———-—- GGTRDKPEGY---
——————————— ELQTH---LRVVIMKDSPFVYVDEQDPETKKCMNDTLPC-------LAAKGDRMQCCYGFCIDLLVVLAK--EL-
N--—-- FT-FDLHQVHD-G-NYGNFEHV----- NGTERKRWTGMIGELVD-—----—--— D---KADMIMAPLTINNERARYIDFSK

Cgig GluN1
——————— MTWKMENLLIAVSLIVVTSSA-KQTFKIAGIVSTDOMGRALEDAVRIANQDMPSNLOLOALYIKMDANPIRSALN-—---
———————— LCSDV--ISKGIHTVIVSKPENSDI--------SPPISVSY-TCGFYSIPVIGIS---ARDSS--------FSDMTVH

——————————— NISTE---LKVVTLESVPFVYTRKMTGSDSCNWDK--NE---------—-—-——-—--YCCWGYCIDMLIQIAD--MV-
N-—-——- FT-YSIHLGSS-G-EFGSYKK--VNKTSE-KK--WNGVIAELIN--—-—-—-—-—-—-— K---EADMIVAPLTINPERAGHIDFSK
PFKYQ-GLTILVKK----TATE--S-—————-———— KLDSFLOPFEDTL-W---ILVALSVHVVA-LVLYLLDR--FSPF-GRF----
—————— KLAKN---——=—-—-—-—-—-—-—-—-—-———-——-NDTEE----DALNLSSAMWFAWGVL-LNS-G--IG--EGTP---RSFSARVLGM

Obim GluN1
ATHRTAGIFWLFYLTLEFTITALSLESTQPIDVYTIGGVLSSREHQQIFDEAIEHVNQK——-—--=-==—=——— SSKSNIIFNSTSILMNA
NPIRSALSICEDLIPNRVYVVIASHPYDS—-——————————— DQSPISVSYTCGFYNIPVIGIS-—————————=————— SRESVYS
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130

ELVTAGE--L-FGRSGY-GIG-LRK---H---SP--WTQEISLSILS--FHE-SGFMEDLDSK-—--—--- WIL----VESHNCPER-
-DSSP-——————- ATLGLTNMAGVEMMVAGGIVAGVLLIFVEILYKRHRWRGNIEKRKTLROQSWROMKDLKTLNMAPSDDANVKRR
TLROTLOKQREAEQKLSQFSKMTPPKPAVLLORGNSQTCGAPY ——————— PSDAETMGNVTGSSRPVTPGPEASVPTYP-—————-—

——————————————————————————————————————————— MEFEFQQAVSHLNAK-----------SKQRHIKFQSSTILMDS
NPTIRSALDICDKLLTQHVFTVVASHPNST—-—=-——-—-—-— DHSPISVSYTCGYYKIPVLGIS—--—-——-——-——-—- ARDSAFS

——————————— KISRN---LTIVTLVEKPEVEVTPLPKDGVCRPVYPAKH-----AFPCKNGTQDLCCMGYCMDMLAKISK--DV-
Q-———- FN-FTIHLSKD-G-LFGSFERH----- NSSDKKYWNGMMGELMR-—-——————-— Q---EADLIVAPLTINPERANDIDFTK
PFKYQ-GLNILVRK----TQKD--S-————————— SLASFLOPFODTL-W---ILVGLSVHVVA-LVLYLLDR--FSPF-GRF----
—————— KLAKS--———-——-—-—-—-—--—-—-—-———-——-DDTEE----DALNLSSAMWEFSWGVL-LNS-G--IG--EGTP---RSFSARVLGM

Lgig GluN1
—-——-MDTSSQFRWFLTLILIGTVNQVEFSKPFSVTIGAALSSEHHODIFROQAVAALNRHISPDVVENSTSILMDANPIRSALD----
———————— VCDKLLPONIFAVIASHPNSS------------NQSPISVSYTCGFYNIPVIGIT-------—--—-—-—-—-—-—--ARDSAFS

TGLY——————————m—m oo GSVKNISEQLRMMGEI TWP———-—=—=——————-— GGVTVQPKGQ---
——————————— KISRN---LTVVTIAEKPFVDVLVLEPGEKCQYDDKMRT-~~-—-=-—-—----HCCSGYCMDMLDEISK--TIV-
N--—-- FT-LTIHLSTD-G-LFGSFERH--—-— NGTKQRHWNGMIGELLS-——----—-- N---KADLIVAPLTINPERAKVIDFTK
PFKYQ-GLTILVKK-—--TTKD--S-—-—-—-—- SLASFLQPFQDTL-W---ILVGLSVHVVA-LVLYLLDR--FSPF-GRF---—
—————— KLAKS—-—----—-—-——————————EDTEE----DALNLSSAMWFAWGVL-LNS-G--I1G--EGTP---RSFSARVLGM

Skow GluNlbeta

—————— TMHLPNIHCCLTSIWVFLVIFFHNFHHMHGLDNNTQIINIGAMLSSAQHEEEFLKITEDVNTERMPGIRKLNGTELVMNA
NPIQLALSVCRDLVSQQVYAVIASHPPNS-——————————— DLSPVSISYTCGFYRIPVIGIS-——==———————————— CQESIFES
DKNIHMSEFLRTVPPYAHHAKVWADLLDIYGWERIITITSSD-—-——— QDGRAVLSAFKQIEEHSDGEIKIE-KS-—===-===-————-

VG T == == === —m—m o o PFHTTKKLNIVWP-——————————————— GGQETDPEGY---
——————————— QISKR---LEVVTIKSHPFVFVEEMGPDGECELPNHVRC---AAPNRTNQEDAYFCCRGFCMDLLNKLAD--ST~
N--—-- FT-YHVHLVSD-S-LYGAQERING---TNDKR--WNGMVGELLD-~—--—--—-— G---KTDLIVAPLTINNERATFIDE i
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134

PFKYQ-GLTILVRKGLTFRTKE-————-—- EDSGSSLTSFLQPFESAL-W---LLVGLSVHVVA-LILYLLDR--FSPF-GRF----

------ KLANE------=-===—=———————-TGEEE----DALNLSSAMWFSWGVL-FNS-G--IG--EGTP---RSFSARVLGM
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—————————— NMRGVV---LRVVTVLEEPFVMVS-----ENVLGKP--—-—-—-—-—-—--—-—-KKYQGFSIDVLDALSN--YL-
G--——- FK-YEIYVAPD-H-KYGSPQ--—--—-- AD-GV--WNGLIGELVF-—-—-—-—- K---RADVGLSALTITPDRESVVDETT

—————— rRLOMG--—-———-————————————=SM-——-TSTTLYNSMWEVYGSF-VQQ-G---G--EVPY---TTLATRMMMG
VWWLFALIVISSYTANLAAFLTITRIESSIQ--SLODL---SKQTD---IPYG-TVLDSAVYDQVRTKGMNPFERD---TMY SQMW
KMINRT-—=——=——— === ——————— GGAEHNVEESKEGIRRVK----YGN-—-==—=———— FA-FVWDA-AVLEYVAIN-DP--DC-
SEFYTVGN--N-VADRGY-GIA-MQH---G---SP--YRDIFSQRILE--LQQ-NGDMDILKLK-—-—-——— WWP-———- KDSQCDLY-
-SSVNTKQKG---SALDIKSFAGVFCILAAGVVLSCFIAMIETWW---NKRKGSRVPSKEDDKEIDLEHLHRRVNSLCTE-——-———
—-——-DTTTTFIPEQIQTLSRSLSAKAAAGFAFGGVQDH--—-——=—————— RTGPFRQRAPNGGFFRSPIKTMSTIPYQQT——————
Cint GluDalpha

————————— MLIQVVLLLWSGVPTANAVLKIPIGAVFENQGIVETRALKIALDAVNAI---DRSQRKFELVPMTRNITKSDPFNAL
KN-=-———- ACDLA--NIGVTAIITTAT--———————————— CPVASTIQSLTENLHIPLILQVD-—-=-====——=—=—————— EVRCKQQ

—————— RKENG---—-—-=-—-———-—-—-—-—-—-———-—-SNNSSKK----EGFKLSSVEFWFAYSSL-MQQ-G---G--DLHK---VITVPVRVVVA
FWWLFTLEFVISSYTANLAAFLTVKRMDSPIR--SIRDL---ANQKD---YSYG-TVKDTSIFNFIA--——-——— KRGEETTDTNGLY
KIMSHV---—====——————————— VODRSNEVHDAARGFQRAA----NGH--——————— FA-FLWDV-AVIEYEVINHNS---C-
SLTTVKD--S-IYDKGY-GFA-LQH---G---SP--YRDPISLKIME--LOD-KGEIEKLRNK--—---- WWP———-- KTGKCVLD-
-KNPPSSDG----TELTLNNFTGIFEFVLALGLVLGCVMAMVEICVHKGKVYPPVHDEEKDKTSPDIHVILSKKELLH-———————-—
—-———-QLVDAVVKEATEYNQSENSSSSPCKPPSADGTSSSSKIS——————— DTNISAEFNSTMPPCDGLQOSNQTQTFPRSIRNDGSIL

VQMAEL-—-—=—=—=———————————— DPESMVSTTTEGFHKVK----EGN--—--—-—-— YA-FFWDT-TVSRYKSIE----- DC-
ELTEIGP--R-FDPKGF-GIA-VPP---G---AT--YREDLSMVILN--LSD-TGKLHELESR-—---— WWAN-——--— NRMCPDM-
-NKASAVET----SELQFENVAGVFFLLVTGILVAGVVCLIEY == == === === oo oo

Acal IR2

——————————————————————————————————— ME Y DP G — = = = = = —
————————————————————————————————————————————— DEMKNIFNRYN--D--TAVN-————————————————————
—————————————————————— STVLSLLPYN-TSLIPKSKG-—————————————————————————————HNYDLALAKDSLQL
VTSLT---———————= STIQESASKAST TLTDK———————————————m oo SYRNQLNLAT----
————————————— RNN-EETGLTGYL--EFNE-HGRRQNY-—-—--SLTL-—-—--——-TT-—-=ITGSHTYL————————————————
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———————— PFPLRGRV---AKVVMIQERPFTMLK-------RDHMLKRGN-—----=-—-—-—--AKYEGFAVDLIREVAQ--ML-
E--—-- FD-YEIYLVND-G-KFGNKM--—-—-— PN-GE--WNGMIGELLA--—-—=--—~— G---NATMSVAPLSINAQREEAVDFTK
PFKTR-YISVLMRI----PRRD--R-—-—-—-—- SYFEFLNPLSPIV-W---ICTLGAFVIVS-IILYTLER--IGRG-KDK---—
—————— GGTDA-=-—===—=—=——————————————— - —[,QTTVRESFWFIFGSL-LQG-N-~--T--DSTP---CTIPGRILTS
AWWFFALILISSYTANLAAFLTVKKINTPIN--SVTDL---AQQTK---IKYG-TVKDSGVMSFFK--—-—-—- NTNI-EHFTKMW

————————————————————— DIQYAEKPFTSLK-----RDHMLLK--GN--------—-----—--NRFEGFAVELIADIAE--ML-
D-—-——- FE-YEIYLVND-G-KFGNKL-—--—-—-— PN-GE--WNGMIGELLA-—-—-—————-— G---NATMSVAPLSINAQREEAIDFTK
PFKTR-YISVLMKI----PTRE--T-———————— SYFEFLNPLSPVV-W---ICTMCAFVIVS-VILYILER--VGRS-KDT--QE
VEITERERERREREK--——-—=————————— SKRGSKRE----RERRVREERERDKSNT---—-———————— DSTP---TTIPGRILTS
AWWFFALTLISSYTANLAAFLTVKKINTPIK--SVIDL---AQQTK---IKYG-TVKDSGIMSFFK-—-—————- NTNI-EHFAKMW

RGY W~ == == == o YSEPYVMDLQLKFFDIQYAVNITSPFPLKG---
—————————————— RK---AQVVMIEEKPFTSLK-------RDHMLLKGN--—-—------—-—-NRFEGFAVELTADIAE--ML-

——————————————————————————————————————————————————————————————— DADVIMGSLTKSDAREADIDFESA
PWYTS-HIKLLILH----PSFT-FE--——-—--——- YPFVLVYPLHIVA-W---FALMVAFIIIS-LEVWVLGR--FSPY-EWR-—-—-—
—————— GRSRR---——--------—-—----DMASEEEG----QTFSIPEAFAFTLSTG-FWQ-G-—--Y--TKGP---RSWSLRIISA
FWFWFAICITFLYLWNLNSVVKESKTALKVR--DQADL---LRQDQ---FEFG-LVRGSPSYDFYR-—-—————— YGN--GQDRQVF
DRILNS-—-=——-———"——————————— ELDLIESRIEDAVLRMR-KQWDGR-———-———-—— FT-LLGEE-KVLQFAAQR-RP---C-
QLYITGQ--S-LGKMQF-AFA-TAS---G---SP--LRDQLTYVTRL--LIQ-RGVIAEIANR-—-—-—--- QFS—-—-—-- ENLNCPNT-
-TFFKEESR----QSFTVHDMQGLYYVLAVGIAGSLIVFFLELLF---PGGKDRIPMRS-——------—---——-——————————————
----SNYDGGRS-------"""->""""""""""""""""""——————————— TTTAADSGTAYPTLPQSGGDWL-—-=———————————

Harg GluHC1
—-——-MKLNVWIRFLVFAFISKVVHSETAKVVSMYGRYTNONNLYKNIMIDASTYVNDG---TILPPGDQLNITHNDLLEEGNEFNDR

SVFQSVFQVCNDI-RNTGAQALLLPSDF-—-——————————— CYKCHDIGSIIGEAYSPVIALD--———-—————————————— QADG
SAAFK--—-—- MRPIMPEMEEMLMKVIVNFRWESFIFLYEGD-—-—-—--— VAFNMVQONMSATGV----QHGWH---——=——————————
-VSPLELEVGNFLNQAEYIKTKNIKN--—-—-—-—-——-— ILIYVTNE-EVLKEVVESAF--E--TRLL-SNGWHWMFGNL--—-—-—-—— NP
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PWYTT-HIKLLILH----PSYT-FE--——————— YPFVVVYPLOIEA-W---FALLVTFVIIS-LTVWFLGR--CSPY-EWR-—---
—————— GRSRR----=--=----—-—-—-—-———-DLVSEQDG----QTFTVPEAFSFTLSTG-FWQ-G---Y--TKGP---RSWSLRIVAA
FWEWEFTICITEFLYLWNLNTVFKESKTALKIK--DKADL---LGQDQ---FEFG-FVRGSPTYDFYR--—-——-—-—— YGT--GQDROQVEF
DRVLNS--=-=-==-=-=—-———————————— EVDLIENRIEDAVLRMR-ROQWDGR---—-—-—-——--— FS-LLGEE-KVLQFAAQR-KP---C-
QLYITGQ--T-LGKMQF-AFA-TAS---G-—--SP--LRDQLTYATKL--LIK-RGVIEEIASR-—-—-—-—-- QYS————- QHLNCPNT-
-TFFKEESR----QSFTVHDLQGVYYLLLMGTAGSLIVFFLEILIY--ILWYPGGKDRI----=-------—-—-——-——-———————— ——
-—-—--PMRAMNRG-—--—=-—-=—————=—————————————————————— ———— EGGNATNADIGTSYAPQSGGDWL--=-==-=—=—————
Ajap GluHC2

—-——-MIQRGWSCLFLITVLLTSVASENIKIVSMYGKFTAANDLYKEIMIDASTFVNDG---NILATGDQINLTITHNNALEDSSYYNR
WLEHSVEFQICNDMRNTGASALIIPNDFC-—-=-—-=-=——————— ADDCDDVGGIIGDAYSPVLALD--—-=-=-=—=—=——=——————— QADD
SGAFK----- MVPKLDDVEEMLTEVISHFKWESFIFIHEGG-—-—-—-—-- VAYDLVERFSAKGL----QYGWN----==--—-————————

PITQQFLEQKYRHN-—-—-—-— MAFLTRFKVD-SNDLLYYTSTIQSPIKD-————-—-—=————————————— WPFRQRAAYDAVVA
VAKAT--———-—=——— KMHKDAKGVLPQSVE-—=-——-—-——————————— TCNM-————————————————— ESKSTLEEYL----

—————— GRAKR---———-—-—--—-—--——--—--GVASEEDG----QTFTLPEAFAFALSTG-FWQ-G---Y--TKGP---KSWALRILTV
FWCWEFTICMTFLYLWNLNTVLKESKTALKIQ--DQHDL---LMQDQ---FEFG-VVRDSPSFDLYR-—-—————— YGN--AYDREIF
DRILNS-——-=-=—-——————————————— ELDLIEYRIEDAVLRMR-RQWDGH--—-—-———-—-- FT-LLGEE-KILEYASRR-RP---C-
QLYVTAK--T-LGNMTF-AFA-TAS---G---SP--LRDQFTRAINI--LRN-RGVIDDIVNR------ QYS—-——-- SNLECAKT-

——————————————————————————————————————————————————————————————— DADIIMGALTVNDAREKDVDETI
PWYVS-YTKLLLIH----PTFT-FE--——--—-——— YPFAMVYPLSLAS-W---FLLLVALIFIS-LLAWLIGR--YDPY-EWR-—--—
—————— GRSKR---———=—----—--——--—--DLVSAQDG----RTYTLPDAILFVLSTG-FWQ-G---Y--TIRGP---RSWSFRILAV
FWFFFTITITFLYLWNLNSVEFKESKNALKVK--DQADL---LSQDQ---FQFG-VVRHSPSYDLYR-—-—————— YGN--EIDREIF
DRVLNS-—-==-—-——--———————————— DLDLIENRIEDAVLRMR-ROWDGM-———————- FT-LLGEE-KILEYAALR-KP---C-
TLYITGK--T-LGNMTF-AFA-TAS---G-—--SP--LRDQLTYAINT--LRN-RGVIEEIVNR--—---- KYS-—-——-- NNLNCPAS-
-TDIKESAK----KSFTVHDVQGMYYLLAIGIGGSLIVFVLEVLYYL-LWKQDGPIK--————-------—-—-——————————————
--—--PITRRKRDKQOD-- -7 ——————————————— MSNVGNNEVTSDYAPPTGGDWL-—-————————————

—————— GRSKR---———=—----—--—-—--—--NLVSADDG----RTYTLPDAILFVLSTG-FWQ-G---Y--TIRGP---RSWAFRILAA
FWFFFAISITFLYLWNVNTVEKESKTALKVQ--DQADL---LMQDQ---FHFG-IVRFSPAYDLYR---—--—-----————————
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PITEAFLEQKYRHN-—--—-—-— MAFLTRFKME-SNELMYHSTIEEATKK-————-————————————————— WPFRQRAAYDALVA
VAHAM-————-—=——— KGYYDAHGSYPDPVR-—————————————————— MCGG—=—=——=—=—=——————— PARSKLVPYM--—-

—————— KLAER-----=-—--—-—-—---—-—-—---GEASAEDG----QIFNFLNSFFYTLSTG-FWQ-G-—--Y--YKGP---RSWSLRIFST
FWEWALVCTLEIYVESLNGVMKESKTAINIH--DHYDL---LHQODQ---FKFG-LVRFSPAYDFYR-—-—-——-—-——— YNV-GKYRMVE
DRVLNS---=-==-=-=—-———————————— DEKLIEERIENAVYRIR-RTWEGR--—-=-—-—-—---— FS-LLGED-QILKYAAER-KP---C-
RMYTIAGK--S-LGNITF-GFA-TQS---G---SP--LRDQLSHAIQI--LEK-NGELQKIREM------ KFS—-=——-- DELKCERE-
-TIWEGQSK----YSFTVHDLOQGMYYLIFIGMGGSFIVFVLEWLIYNI---—---—-—-—-—-—-————————————————— ———— —— —— ——
----SWKSRMPQ---------"""""""""—"—"———— - —————— —— —— —— RMPARKKDDEFLDGGDGNAAKSSADWI-———=—————
Harg GluHC2

—--MWKFLLITIACYCIAAFFGGTYGTVIK-VVSLYGKDTAEDDLYKQIMTDATTYINDAGGRGILNPNDQINVIHEKVLEDKVYEEQ
NLFKSVYQICNDL--RSMEAMALIMPNDFCEECE---—-—-——-————— AVGRAVGDAYSPVITLD---=-=-=-—-———————————— QADD

PITEAFLEQKYRHN-—--—-—-— MAFLTRFEML-SNELMYHSTIEEATKR-————-————————————————— WPFRQRAAYDALVA
VAWAM-————-—=——— KAHYQDLGRYPDPIR-—=———————=————————— VCGG—=————————————m = DARSSLEPYM----

—————— KRSERGEAS-----—---—-—-—-—-—--———-EEDG----EVEFNFLNSFFYVLSTG-FWQ-G---Y--IKGP---RSWSLRILSL
FWFWIIICLVEMYVISLVAVMKEFSKTAINIH--DHHDL---LHQDQ---FDFG-LVRNSPAYDFYR-—-————-——— YNV-GKYREVF
DRVLNS-—-==—-——--———————————— DEKLMEDRIENAVYRIR-=-————-—- WEGR----YS-LLGEE-QVLKYAAER-KP---C-
RMYIAGK--S-LGNITI-SMA-TQA---G---SP--LRDQLSYVIKL--LEE-RGELQKIKEM-—-—-—--- KFS-———-- DELKCERE-

Harg GIluHC3

——-MCRLKFVITVCFSVSLESLTAVGEVLKVVSLYGQYTQONDVYKQIMIDASTYINDG-RSEKPILRTGDQVIHDKVLODREYERQ
TISKSVYQICNDIRSTRAAALIMPNDL---—--—-———————— CPECSEVGVVIGDAFSPVITLD---=-=—-—-—-=—————————— QADE
SRAFK----- MRPNLDEIEEMLTDVIDNFKWRTFIFLYEGE-—-—-—--- IGFSLVERMAAKATI----LYGW-—-—-—-—=———————————

—————— KFAER--—----—-—-—-—-——-GKATEEEG----KMFTFLKSFFYVLSTG-FWQ-G---Y--QRGP---RSWSLRILTG
FWFWFALSSAFIYASTLDSVFKFSKLATINMQ--DVHDL---LYNDI---HEFG-LVRGSPSYDFYR-—-——-—-— YNK--GQYRMVF
DKILNS—-—=——=———————————————— EHNLMEDRIEQAVHRIR-RQWDGR-—-—-—-—- YA-LIGDE-RILKYATER-KP---C-
RLYITGR--S-LGKIAF-SFA-TPS—--G---SP--LRDQLSYALSV--LKK-RGNISRILEM-—---— EFS--—-- DQLHCAKE-
~-TVFESETR----DSLTIHDFQGLYYLMFIGMAGSVLVFLLEWLVYL~— == == === === — oo
== —LYFDKERG== == === === KKSSPPSTTNLQGNINSLGONTLDGTQVSSTDWI -~

———————————————————————————————————————————————————————————————— ADIALGALTKTSAREVDIDFTH

SWYKN-QIKLLILH----PSWS-FE--——-————— YPFSIVYPMHITA-W---FTLLAVFLIMC-VLVGVLGY--FSPY-EWR-—-—-—
—————— RLAER--———-—-----—-——-—-——-GEATEEES----QTFSFYNSTMYVLSTS-FLQ-S---Y--TRGP---RSWSLRILSA
FWFWESICIVEFIYAYNLDSVFKEFSKTAINVR--DTHDL---LFQDI---INFG-AVREFSPSYDFYR-—-—————-— YNQ--GQYRQVF
DRMLNS---=—--——--———————————— EENLLEDRLEDAVYRIR-RQWDAR-———————— YA-IVGEE-RILKYAADR-KP---C-
RLEFVTGK--T-LGTVSF-SMA-TPS---G---SP--LRDQLSHAIRI--LKE-RGEIDKILDM-—-—-—--- TFS-———-- DRLSCSSD-
-SIWEEETK----MSFTIHDLOQGLYYLLFIGMCGSVILFIIEWLV----——-—-—-——————————————————————————————— ——
—————————————————————————————————————————————————————————————— NALLEFGNGWQ-—-—-—==————————
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Ajap GluHCG6

—————————————————— vAGH------——f7"""f""""1""7"1"7""1"""""-"""------------—-—-—-—————FSPY-EWR-——-
—————— RRAER---——-----—-—-—-—-—-——-GEATEEES----QTFSLHNSIMYVLSTG-FLQ-S---Y--TRGP---RSWSLRILSA
FWFWESLCIVFIYAFNLNSVFKEFSKTAIRVK--DTHDL---LFQDI---INFG-AVREFSPSYDEFYR-—-—————-— YNE--GQYRQVF
DRMLNS---=-—=-——--———————————— DONLLEDRLEDAVYRIR-ROWDAR-—-——————-— YA-IVGEE-RILQYAADR-KP---C-
RLFITGK--T-LGLXAF-SMA-TPS---G---SP--LRDQLSYAIRL--LQE-RGEIDKILEM-—-—-—--- SFS———-- DNLRCSGD-
-SIWENETK----KSFTIHDLQGC----ITSFSSGWQAVPS-FL--———----"---"-"""--—--—————————————————— ——

FLFWFTLCIVFIYAFNLNSVFKFSKTATRVK--DTHDL---LFQDI---INFG-AVRFSPSYDFYR-—-———-— YNE--GQYRQVF
DRMLNS—=—====—=————————— - DONLLEDRLEDAVYRIR-RQWDAR-————-—~— YA-TIVGEE-RILQYAADR-KP---C-
RLFITGK--T-LGLXAF-SMA-TPS---G---SP--LRDQLSYATRL--LQE-RGEIDKILEM-—---— SFS----- DNLRCSGD-
-SIWENETK----KSFTIHDLQGLYYLLFIGMAGSATIFVIEWLV---NALLFGNGWQR-~—-—=—=—=—————————————————
—=——RSAGRTQS———— == === === m o RPTQONQAFVKSGQGKDDNRDWL——=—=——=—=—=—~

—————————————————————————————————— YPFSIVYPMHITA-W---FALLAIFLIMC-AVVIFLGH--FSPY-EWR-—--—
—————— RLSER--———-------—-—--——-GOASKEEG----ETFNFFDSIFYVLSTS-FLQO-S---Y--TRGP---RSWSLRVVSA
FWFWESLSIVFLYAYNLDAVFKESKTAINIY--DSHDL---LFQDI---LKFG-AVRFSPAYDFYR-—-—————— YNT--GSDRQVF
DRMLNA---—-—=——————————————— EENLLEDRIEDAVFRIR-RQWDAR-——————-—— YG-IVGEE-NILKYAADR-KP---C-
RLEFVTGK--T-LGNITF-AMA-TPS---G---SP--LRDQLSFAIQL--LRE-RGVLDRINEM-—-—-—--- KFS-————-- ERLSCSQD-
-SIWEEQTK----RSFTLHDLOG-- -7 —""-"-—- - - -~ — -~ — -~ ———————— ———————————————————————

Harg GluHC6
————— MLPPLVRLAVFLILPSLVTAETIKVVALYGKYTGLNDHYKQLLTDASTYINDAAGRGILPSGDQINVIHENVLDDRVYEEQ
TLSKSLYAVCNDF--RSTEPLAVILPNDL---—-—-——————— CEECEDLGTIIGDAYSPVITLD---=-—-—-—-—-——————————— QADG

—————— NLSER---—=—-—-—-—-—--—-—--——-—--GEASKEEG----DTFSFLDSIFFVLSTA-FLQO-S---Y--TRGP---RSWSLRIVSA
FWFWESLCIVEFIYAYNLDSVFKEFSKTAIEIR--DSHDL---LFQDI---LKFG-AVRYSPSYDFYR-—-—————— YNT--GRSRQVF
DRMLNA--—-—-—=—-—————————————— EENLLEDRIEDAVYRIR-RQWDAR-—-—————-—— YG-IVGEQ-NILKYAGDR-KP---C-
RLEFVTGN--S-LGGIRF-SMA-TPS---G---SP--LRDQLSFAIKL--LSE-RGVIDRISKM-—-—-—--- EFS-———-- DRLQCSQBG
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—————— QLAER--—————-—-—-—-—-—-—-—-—-——--GEASEEEA----DTFNFRDSLFYCMSTG-FWQ-G-—--Y--RKYP---RSWSLRILSI
FWFWEVICSIFLYASNISSVFKEFSKTAIKIK--DVHEL---LYNDI---HDFG-AVRYSPSYDFYR-—-—————— YNK--GQYRMVF
DRILNS-—-=-——-———-"——————————— DKDLLEDRVEEAMYRIR-ROWDGR-—-——————-— YA-VLGEE-RILSYAADR-KP---C-
RLYLSGK--T-LGKISF-SFA-TPS---G---SP--LRDQLSYALKV--LKK-RGNITRILDM-—-—-—--- KFS-———- DSLRCAKD-
-TKFEKLTK----KSFTVHDLQGMYYLIFCGMSGSVIVMILEWLF-----—-—-—-—-—-————————————————————————————— ——
—-—-——-YVLAIDKGARPTEFVARGGNRGAQPRRENNM----—-—--—-———————— RTDFYGODTRDIAPEKGATDWI-—-————————————

——————————————————————————————————————————————————————————————— DADVAIGSLTKVGAREDAIDFTG
TWYKS-QLKVATILH----PSWT-FE--—-——-—— YPFSLVFPLHVTA-W---AALVALFVIIS-SMVFFLGY--CSPY-EYR---—
—————— RLAER--—----—-—-—-—-——-GEATEEEA----GTFSIGESIFYCLSTG-FWQ-S---F--HRSP---KSWSLRLLSM
FWFWFCICTIFLYAWNVNSVFKFSKTATKIK--DVHDL---LFNDI---HEFG-AVRNSPSYDFYR-—-——-—-— FNK--GQYRMVF
DRILNS—=-—=——=———=———————————— DRNLLEDRIEEATYRVR-————=-—=——————————- ROWDG———=——=—=—=—=—=—=—
RYAVLGK------— KGF——— === m—m oo YHT--—-—---- 1

—————— RLAER--—-—-—-—-—-—-—-—-—-—-—-—-—-——--GEATEEEA----GTFSIGESIFYCLSTG-FWQ-S—---F--HRSP---KSWSLRLLSM
FWEWFCICTIFLYAWNVNSVFKEFSKTAIKIK--DVHDL---LENDI---HEFG-AVRNSPSYDFYR-—-—-————— FNK--GQYRMVF
DRILNS-—====——————————————— DRNLLEDRIEEAIYRVR-RQWDGR-———————-— YA-VLGEE-RILSYAADR-KP---C-
RLFISGK--T-LGKISF-SFA-TPS---G---SP--LRDQLSYALKV--LKK-RGNITRILDM---—-- KFS———-- NSLKCARD-
-TLWETETK----KSFTVHDLQOGMYYLIFCGMGGSVIVMILEWLLYVLAIDKGARP-—————————————————————————————
----TFVGRRGHR--—-=-—-=-====—————————— - —————— APPONKMTTDFYGQDPKDAAPDKGATDWI———————
Harg GluHC4

-MKRSFVASAVLALWMSLESNGONIIKV-ASFYGKNTGEGDVYKDIMTDATTYINDDRGGQHIIPLGDQVNVIHONLLSNRVYENQ

TLSKSVYQICNDL--RSTIPSVVITPSDFCPTCY-—--———————— GIGG-VLGEAYSPVFTLD---—-=————————————— QADR
SGAFK---M--RPNLDDIEEMITDVIAHFKWRTFIFLYDAR-———-— V-GIPLVEAMGAKAV-—-—-——-- SYG-W-—————————————
-TMTPIEVEQDFEKQAEELK-KRRVKN-—-—-—-—-——-— ILI-YTYE-DTLEKIVNVAF--E--TMLL-SNDYHWIFGNL--—-—-—-—- NP
PISNSFLDQYYRHN-—-—-———-—— MAFLTRFKVV-SNDLLYYTS—-—-—-—-— SAKPIKN--———————————————— WRFRORAAYDALVA
SSMAM-—-—-———————— NLHFQTIGRYPDPVATC---GT----—-—-—--—-—-——-—————————————————————— SEKSTLEPFI-—---
-KQ-———————- V-KF-R--GASGDV--AFNE-LGDRVNY----TVNI--—-—-—-—-—-— YS----GKDKFAKNLAGYEVQD-———————
VKSW--—-——=—————————— EVAN--—— """ ———— GKKWP----GK-—==————— PGKRTYMEPFR---
-—-———QSDA---RF-—-———- IKVLAVPEPPFFMEK-—-—--- GWEALRY--PN----—--———————— EQYEGYSWELLKEVKQ--FFE
EEMGIPFD-FQVTLMSK-G-QYGSL----DLTTGE--—--- WDGMIRELID--=-—————- G---DADVAIGSLTKRGAREKDIDFTA

GWYKS-YLKVAILH----PSWIT--F----E----YPFALVYPYHRSA-W---FALLGTFIVIF-LVVFCLGN--FSPY-EYR-—-—-—-
—————— SLAARGEAS——————————————————EEEG————ETFCFFDSIWFLLSTG—FWQ—S———Y——IRGP———RSWSLRIL%%
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179

180

FWFYFALCMIFLYSDNINSVFKFSKTATKIK--DVHDL---LFNDV---IDFG-AVRNSPSYDFYR-—-——-—-— YNT--GQYRMVF
DRILNS—=-—=—=———————————— o EKNLLEDSIEQATYRIR-----— R-WDGH----YA-VLGEE-RILNYAAAR-RP---C-
RIFVTGK--T-LGKISF-AFA-TPS---G---SP--LRDQLSYATQT--LKK-RGNVSRILKM-—---— KFSN-—-—- NLHCEPD-
-TLFETEAK----KSFTIHDFQGLYYLMFIGMGGSVIVFILEWLVFLLFISKGS———-————-—-— RPKRGIRRRGR-——-——-———-
— === TITGNDSKG—= === === m oo VDYYGLGPIQSTEPDNATTDWL,———=—=————-——-—

—————— FL-CRITLMSP-G-QYGTLD-------LSNGE--WDGMIRELID---------G---DADVAIGALTKNSAREEDIDFTD
KWYKS-QLKIATLH----PSWT-FE--—--—-———— YPEFSLVYPYHITA-W---FALLVTFIVIV-FVAFLLGY--LSPY-EWR-—---
—————— SLASR---—-—-—-—-—-—-—-—-—-—-—-—-—---GEASEEQG----ETFSFSDSIWFVLSTG-FWQ-S---Y--TRGP---RSWSLRILSG
FWEYFALCMVELYVKNLNSVMNESKTAIRIK--DTHDL---LFQDI---IDFG-AVRNSPSYDFYR--—-——-—-—— YNT--GQYRMVEF
DRILNS--=--==-=-=————————————— EKDLLEQRIEEAIYRIR-ROWDGR----—-—-——-- YA-VLGEP-EILKYAAAR-KP---C-
RIFVTGK--T-LGKITF-SFA-TPS---G---SP--LRDQLSYAIKT--LKK-RGNITRILEM------ KFS—-——-- KNLHCEKD-
-TLYETGTK----KSFTIHDFQGLYYLMFIGMSGSVIVFILEWLFY-—---------—-———-—————————————— —— —— —— —— —— ——
—-—-—--VLFIDKESRPKIGNTRPARRPNDNELQ----—---—-=—-—-———————— TDYYGSGQSGSAAPVKSSTDWI-—--—-—-——-———————
Harg GIluHCS

—-—-MLKHTFIASLVLALWMPHLSNGEILKVASEFYGKYTEKDDIYKQIMTDASTYINDDRGGQQIVLSGDQVIHQONLLN-DRNEDDQ
TLSKAIYQVCNDL--RSTGASIVIMPNDF-----=—-————— CDNCDDIGGVLGGAYSPVFTLD---=-==-=—-——————————— QADE
SGAFK----- MRPNLGDMEEMITDVIANFKWSTFLFLYKGD-—-—-—-—-- VAFGLVEAMKAKAV----NYGW----—-===—-——=——————

—————— SLAER----=--------=---——-GQATEEEA----GTFSFFDSIWFVLSAG-FWQ-S---Y--TRGP---RSWSLRILSA
FWFYFSLCMIFLYVITNLNSVFKFSKTATIKIK--DVHDL---LENDI---IEFG-AVRRSPSYDFYR-—-—=————- YNK--GQYRMVF
DRILNS-===========————————— EKNLLEEKITNAIFRIR-ROQWDGR-======-— YA-VLGEE-RILKYAAAR-KP---C-
RIYISGK--T-LGKISF-SFA-TPS---G---SP--LRDQLSYALKI--LKK-RGNISRILEM-—----- EFS-——--- DRLHCAED-
-TLFETETK----KSFTIHDFQGLYYLMFIGLGGSVIVFILEWLYF-=-===-=-===—-———————————————————————————— ——
—-—-—--VLFVDKSSRPRIATRRTARPKANLQ-=-======—========—=—=—— TDYYGSGPGQSAAADKTPTDWI——==——————————
Cint GlubDbeta

-MOMIISSYISQVSVWLVATFVCSCLSM-QSTIIGILSDERLDPHLVNSAVTQAWKAT-——-- FADDILILSGAEFTPATEIVDIN
SASDVVGKVCQIL--EKSPAVIVVVSRC—====—=—————— GYTRSLHF-LSSALKIPVVEVS---LREHFDCP-—----- GTDTQ
LAQVD---SNTLMGSAGYDGLLISFFKTALWRKMIIVFDES———--- V-DIGSISRVIDRMG----NRMRK-VTLQRLPATDNGEVA
TVAALSLAQDMINYAMEGVWEFDDDATAQAPLSRDVVFLILGSE-DTVKKLVLNV-========--— GWKTSYFTESLLFRDGVTVI
TASDDRTVPSVVNEDVLLOTLLSKVGSVFASI-YISFVRAGTLGMDLTAHAANIT--===========—=—=—— CSKLAVVELESNLW
LANST-=-====————- RASTFGOKENVDGEWSV-==========—————— SGGNSP-==========—— YYISHONSMSSNVSLEL

—————— rRMPGP---——--------—-----—-—-—-——-PF--—--QDTSLHGTEFWEFVYSSL-VQQ-G-—-T--DMNL---VTISSQIVTG
VWWEFILITISSYTANLAAHLTVTRMENHIT--SFRDL---SKQOND---MVYG-TALDTSIFDFLH---TKGSNAKDLTSMYARLW
KVVNAS--—7—-""————————————— HSVSDPKQGIQRVK----DON-—-——————— YA-FLWDV-AVIEYLILT-DP--EC-
SFSTVPD--S-IYDKGY-GIA-VEQ---G-—--NP--IREVMSMGILQ--LOD-GGEIARLKQR--—---- WWTG-—————- KCPID-
-HSGSRSHS----SELTLENFAGVFCVLACGLVIASLVAVGEILQYMKKTKKLOKQKENOQMESSQTSSVPPSRRPHV-———————-—
—-—-——-YVEKCVGDLKKERPPITENGSATNRDTSETKSWWN-—-—-—-———————— GSHNFOQRNAKSNTKERQPHKIT--—-—=——=———————
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182
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———————————————————————————————————————————————————————————————————— DGFCIDILKEMAA--KF-
N--—-- FK-YVIKESDD-K-LWGAPE--—--—-— DD-GR--WNGIVGEVVR--—=-—=-—~ G---NNAFGVGPFTITSIRETVIDFTK
PYTEE-GIGILTRR----PDNE-ST-—-—-—-—- KMFKMFTPFAPVV-W---SCIVIGVAVVG-VLLYLVNR--ASPY-SDH-—--
—————— KLYPE--—-—=--—-—-——————————————T————PRMTLKESLWVVYGSY-MEQ-G---G--EPHP---RSISGRLILG
FWWLEFTILMASTYTANLAAFLTVTIAEKPIN-—~SLTEL~— === === === o o o o e

N-—-——- FS-FVVYGVAD-K-KYGAPR-——-———-— PD-GT--WNGMIGDVVN-—-=—————- K---QADVATAAMTITKEREKVVDFPK
RYMDQ-SFGILMKK-—---PKDN-TR-———-—-———— NVFGFMGPFTPEV-W---ACIGGSVVIVG-VFLYLLNK--FRPD-DIL----
—————— ITEEG----—--——-—-——-—-—-—-------ESP----PRFGLNDSLWFIIGSL-MQQ-G---W--DWSP---RCLSHRLLSG
FWWLFSLVVISTYTANLAAFLTVTRMENPIR--SVDDL---SSQTV---IPYG-TVSDTSLTTAFQ-—-—————-— SSRI-EVYQKMW
KFMTNS—-—-——-—————————————-—- DPPTLMNTPEEGFRKVR----EGN--—--—-—--— YA-FIWDT-PIIEYVALN-DP--DC-
SLTTAEN--S-FYERGY-GIA-LQR---D---SP--YREAFSYGILQ--MQE-NGRMNKLKER-———---— WWP-————- TTGRCSLR-
-NMTAKKRA----SALGLNNFAGVFYVMMVGLVLSVIMALCESLW-~-———-———————————————————————————————————
—-—-—--HMCRRGRFPLNWKTRRRAANTVSDLEVDRKKNGH--—-——-——-——-——— IQVVTTIRIPEMDKNSLPPLHDRLM--—-——-—-—-——-
Blan GluDgamma

GIGLFNACSCSSGGLAVLLCCSTAISDHMVDVPLGFEDEKTLQEEEAFRYAVDQINAD---RTILPKARLVPRLVHLDKGDPLLAT

—————— KTsbb--------—————-—-—-—-—-—--———-PSDG----ADFNLRNTMWEFVYGSF-VQQ-G---G--DLTI---GRMPTRILTG
VWWLFTLITISSYTANLAAFLTVTRMDSPIR--SFDDL---ASQTE---IPYG-TVIDTSIAQFLA-—-—————— SSDV-ETYQRLW
SFMKSE---——-———"—-———————- NNSAALVRTAQEGFQRVR----KGK-—-—-—————-— YA-FLWDV-PVIEYEALT-DK--NC-
ELTTVGK--S-IYSKGY-GIA-FPS---A---DP--YRDEFTLAILQO--LOD-SGTLDKLRHR-—-—-—--- WWP———-- KNGKCKLD-
-ODGAASSS—----SALDLDNFAGVFCVLAIGVVLACAVALLEVLWXLWRRRREKRNFPAKENGEL-------—---———————————
—-———-ACKGGCQQOPNLLIPAQTPVKQSSWEANKRNKEE----—-———————— YVPMKKVEFALPPEGCSKQQEYV-—-—--—————————

————————————————————— MATVESC-TATVVGTSIDFIDHNATDCDCTVH-—= == == == === - ——————m oo
———————— ACRIY--GKSPSLMITLTSC-----------—-QPSTLLON-AANVFRLPHLQIA---TETC--—--—--—------RISS
EFTLS---M--NPDVYMTDMALFSLIKLQEWTSFVVYYDTD-—-——---~ MGKTEMIVTEMI - —=—V-=-—=————————— o
———————————————————————————————————— TEMIVTEM-IVTEMIVTEMI --AGNMGMR-SREYHWIVLYQ--~-GMTDT
QLEN----- VPKAL--—-—-—- GIVIFVRQQP-LIIETNEEEVRGHKKKKKDRINN-——=——-—-—=————— ASIPSLYLHDSVIV



185

186

187

188

—————————————————————————————————————————————————————————————————————————————— HMYSSTIPK
FAEAW-—-————-——— RLIRRQLSS-———=—=—=————————————m DCNIT-—-—=-—=——=———————— SFDOMQIKTS—-—-

—————————— YNKNQT---LRIVTIKESPFMMQG-----ESHD---—-—-—-—=—=————————-AAYMGYCMDLINETAK--GL-
K--—-- VK-VSIYDVPD-G-KYGGQE—-——--—— DD-GT--WNGLVGEVYY--—-—--—~ G---RADIAVAGMIITSERERVVDFTK
PFMSY-GVGILIRK----PQKT--—--—-— T----NTFAFLQPLRISV-W---GCIFASTILATG-IVLFILDR--LSPF-SSH-—--
—————— NTKED----—=-—=—=—=-———-—————AEREK--—--TKFDLMNSLWFTFSGF-MQQ-G---A--DYTP---LSVSSRIMGA
FWWFCSLIVVATYTANLAAFLTVSRMDSTIN--SLDDL---AHQSR---VMYG-TIEDSSLMRWFR-——-—-— TRADKDPLYSRMW

Anja GluD
————— MDFFMICILFLYIGICGALTNAPTKIHIGVLLEDPTOQREEDIVALAVQQINES---ENLLKNIEFSYDLKNLSEFGNPYQVI
RE-==—-- ACSLL--DDNITALVSSTS—======—==———- CESNLAIQSLAEEYNIPHFAVP-—-==—=——————- KDKCSTIEKSN

Skow GluDgamma
YAISLAYLIILOAMLLSLMSLGSLHAAPSAVRIGVILDSPSEKEDDIILLATEQINTD---AIILPNTLLVTSLKIINKDDTFAAV
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190

191

192

TG T~ === === — = NSSDN-=-—=—=————-— LTLLQTPFTKSLRA--—
———————————— MNKT---YTIVTIAEAPFVSVD-----DTVNG-—-—-—=--—--—-—-—-—-—--PKFSGFCIDMLNYISK--EL-

SOMNKA--—-———-——————————————— GVDPWVKTAENGYNRVK----TEK--—————-—— YA-FFWDA-PILDYIKQT----- EC-
DLMTVGK--P-FNLKGY-GIA-TPQ---D---VP--YTDDLSMVILK--MQE-KGIIEEYRKR-—-—---- WEFL-———- KDSQCREE-
-QKSDANTKA---DAIQLQTIGGAFYVLMMGGILAFVAVFIEHVWHKP--——--"-""""""""""""""""""""""""-""-"————
—-———-SFYRKKRKELKGNREREWAEKLQGARIAECSSAKVEFY--—-—-————— VGLVANTIFFYHIYYTHRKFLLM--———————————

PYMNY-GVGILLRK----PQOKK--S-——-——————— NVFAFLEPLDIRVVW---GCVLASLFVVG-FLIYILDR--LSPY-SSY----
----GKGGPDC-----—-"——————————————— DEA----NDENLONSLWFAFASC-LQOQ-G—-————— DNTP---ISVSGRMLSA

Lvar GluD
NATHWQLOTRLVPGVVSLEAVRRGGDMRIQRDGVILLEDPSQKDLDIIELAFNHINND---DTILPNTRLEPRRGRVPASDPFSAV

PYMNY-GVGILLRK----PQOKK--S-——-——————— NVFAFLEPLDIKV-W---GCVLASLFVVG-FLIFILDR--LSPY-SAY----
----GKGGPEC------""""""""""""———— DEA----DDEFNLLNSLWFAFASC-LQOQ-G---G--DNTP---VSVSGRMLSA

PYMNY-GVGILLRK----PQOKK--S-——-——————— NVFAFLEPLDIKV-W---GCVLASLFVVG-FLIFILDR--LSPY-SAY----
----GKGGPDC-----—-"——————————————— DEA----DDEFNLLNSLWFAFASC-LQOQ-G---G--DNTP---VSVSGRMLSA

ArubiGluD 61
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194

195

Pmin GluD
MDLPOWIALPCLLLLHILEGVVTTERRVSPSVIKVILEQPSPDEDEMVRLSFQHLNOQN---ENILPSSRLDYTVARIASTDPFAAV

Apla GluD
MEIPOQWIALTCLLLMYILEGVVTSERRVEFPSVIKVILEQPSSDEDEMIRLSFQHINQN---GNILPSTRLDYTVARIASTDPFAAV

SEKHNSFTVNVRPSQVYLSEAVLDLVWWLKWKSVSMFYDSE—-—-—- SAYKNVQQFLHLAAQSEERKPLE-VTLYRVD-—-——---—
-DRDPASGALGMINILHKAKDSDVQ-—-—-—-—-—- HMITFCDR-AQSMRLIRQAA--R--FGMA-VGKYQWI ITTQPGSFTTAGG
DISEEEGMRFLNGS---—-—-— EGIITLMKQQ-VKVQTHPLQFYSAWQOMLYPDIDREEDANSTYLSPGYLNT IQFKAAYMYDAVRY
LAVAL---—-—-—-—- NEQVERDKYTIEPETQ-———=-—=————————————— HCYDNKPKSW-—-——-—=--=-—-— KGGIRLRKML—-—-

——————————————————————————————————— ML Y KHN == = = = = = = = o o o e o
————————————————————————————————————————————————— IVLEWRMLQQ--LGMV-TYQYHY IVTNL-—-—-—-—-
—————————————————————————————————————————————————————————————————————————— TEAALVFDTLAT
FNETI-—-——-—-—-— LGLGNLITLLRLRNTR-———-———=———=————— QCNQIYDQVD--—=—=—=—==-— PVDDNILRAL----
————————————— LOS-QTQGITGNV--QFSE-RGERQNY----SLNI-—-—----VG--—-LSRNGIMK-—-—=-—=--—————-—-
VG = = = = = = o
———————————— HSTR === KR = == — = — = o o o
G--——- e WKD-——————————————— K—m—m—mmm oo
———————————————————————————————————————————————— W-————————————————————TY--AKPP-———————
————————————————————————————————————————— MATIDAENATEFCEASS--QR-N---C-———-——————————————
————————————————————————————————— GEPDI—=-———=—=—=TIMYS-———=————————m—m o
——————————————————————————————————— ATAGI--—-—=-—=-—=—=————=—=-YS———————TYSDINEDK-—-——---—
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199

Harg GluAbeta
————— MDRSLPILLVFTFACFLCADCQFLKFVSLMEVMVKGDARFVGQKRACILSNVRSNRSDSPSTIVTFYQTDVFEPADVIRA-

IGiw-----------------------------------"------——\—\——— STSEG-——————————— LKINETLKQSVHSY--—
——————————— SAGRV---YRVASVIGAPYFMIK--------EGNVSNGT------—---—-—-—----AKFEGFCVDLMEKINE--VL-
EKKGRNIS-YKFQKVED-D-NYGEPT---—--- VH-GK--WNGAVGDIID--—-—————- G---RADFAVAGMTITKKRQKVVDFTK
PFMDF-GISIMLKK----PEKQ--P-———————— RHFDFLGPFSIEI-W---ICLFFALLGIT-LTLFEVGR--FSEN-EWY----
—————— TQSNG--—-——-——-—-—-——-—-—-——-—-———--GEDERI----NEFGFENSMWYTIGAF-MQOQ-G---T--EYSP---RSMAGLXAGG
VCWEFFTLITILASYTANLAAFLTMOQRMNTPIK--SSNDL---AKQTE---VTYG-TRSGGTTSDFFR-—-—————- DSTI-PTFQTMW
EFMDNK---——7—--————————————— EPSSFAQNAEEGWRRVM-ESKDGT-———-———-—— YA-YLLES-TTNKYYNQK-SP---C-
KTMMVEE--R-LSSSSY-GIA-VSK-——-———— SLDSLTKELTLAILE--LRE-NTQITELETK--—-—-—-— WWT-—-—-- ERGECGQD-
-DEVVSSSGT---HSLTLEQLAGLFYILLGGLTIAVLITLLH--—-—-—-- ITKRTLVEEQINL---—-——--——————————————————
—-———-SRFTSLRFFOSLWNFGKSVQDSPRTPTISTGSS———=————————— SRDTAPLTLKIPRNVAERNTRDEPIA-—-—-———————

————————————————————— ENPRKERPFLQYKKEYEYPENRKNVKNPN----------—-—-—--DLYEGYCVDLIAAVSE--QLG
G-————- FK-YTIRPIKS-S-VYGAK-——————— VN-GT--WTGMIAELVN--—-—-—-———— G---KADLAVAPLTITKQREEDIAFTK
PFMNS-GISIMIKK----PEIQ-KP-—-——————— GVEFSFLKPFSIPL-W---MCITIAGYFCVS-FGMFIVSR--FSPA-EWR-—-—-—
—————— RKCLR---————---—--—-—-—-—-————-VDNGVV----NKFTLESSLWFTMGAL-MLQ-G---S--DTCP---RSVAGRIIGG
TWWEAVLIVISSYTANLAAFLTIDKLLTPIQ--NADDL---AAQTE---ITYG-TLESGSTQSFFK-—-—————— DSKV-PTYQKMW
AYMSTA--——————————————————— YPRVFVKTTAEGVRKVR--EMKGK-—-—————-—— YA-FLLES-VYNEYFGQR-EP---C-
DVMQVGP--P-LNTKGY-GIA-TPKTSKH---QE--LSEKMSIAILQ--LKE-NGSLIKMKRR--—---- WWI-—-——- DKGECGVQ-

———————————————————————— MKEQPFLMRI--------EGAQEKNG-----—-—-—-----KEYEGYCIDLLDEIRN--TF-
N--—-- FT-YKIEVVPG-N-TYGNEL----—-— EN-GT--WTGMIGQLME-———==—=—=—=—————— - QEVVQTN-

PYMSL-GVSIMIKK----PMSS-KP-—-——————— DVFSFMQPLSSDI-W---MCVAFAFMGVS-VVLEFLVSR--FSSQ-EWFSETI
HTNGHRCSLPR--—=——=—————— PIDDPNALEPMVIEKRMNNESEFSNSIWFSLGAL-MQOQ-G---G--DTTP---RSLAGRIVGG
IWWFFTLILISSYTANLAAFLTVERRESPIN--SAKDL----YESE---MEYG-ILKTGSTYELFR-——————— NSNI—PLYQNgé
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201

202

203

Cint GluA
ATSRRSLVEGEFCLILNESISCSQDFDSRAIQSSVSILPVGNNRVDAMFKLALKRHANAQ---VVLPFSPSSLGSLOQTSVINDTETMA
QE—————- FCNHM--SQRTHTIIGFWK---——————————— ASSMNAITISYSDTENIPWITPS-———-——--————————— LPLPDQPT

I¢cTw-—--------------=-----------"-"-"-"-"-"-"-"-"-"-"-"-——"—"—"—\—"—\———— TDSSE-—-=———- EGDGILELNDVDLVDQSDW-—--
——————— ILESYRNET---LIVTTIVEEPYVIRK-------PNWQELEGN--------—--—-—--—--DRFEGFCVDLLKEITK--IA-
Q-———- IQO-YRIKPVDD-G-QYGSKN-—————- DKDGT--WNGMIGEVKY-—-—-—————— Q---KAHMAVAPLTITSAREAVVDFTK
PFMTL-GISIMIKK----PEKQ-NY-—-——-———-—— NIFSFLDPLSTEI-W---ICIVFAYVGVS-VVLYLVSR--FSPY-EWH----
—————— RRSLT-----—-—-—--—-—-—-—-——-———-—-KVTNNDEIDAATDFGIFNSLWFSLGAF-VQQ-G---C--DISP---KSFSGRIVGG
VWWLFTLIVISSYTANLAAFLTVDKMVTPIA--GAEDL---AKQTL---IQYG-TLRSGSTVNFFK--———-——-- QSPL-PTYEKMW
ATMKSQ--———=——————————————— EPSVEVSSNKEGIARVR--ASDGK-—-——————— YA-FLMES-TLNDYTEQR-RP---C-
NTMKVGP--N-IDSKGY-GIA-LPK---G---SP--LYDTVNLAILT--LRE-QGKLOQKLKNY-—-—-—--- WWY-———- DKSECGAN-
-GGSGATKT----PALTLGNVAGVFYVLIGGMGLAICTALLEFWY---HAHKIRNFKRK---———------"--"-----————————
--—--QKAKAARDRLLAERSS-—-——-——-———-———————————————————— TTDNIPSVGGDHESAGRFKFWR---—--———————-

PFMNI-GISIMIRQ----PDKQ-KP-—-——————-— GVEFSFMEPLSFQI-W---MCIIVAYVGVS-VGLFLVSR--FSPV-EWK-—--—
—————— KTENG---—--—-—--—-—-—-—-—-—-———-——-LESFR----NEFSLMNSEFWFSMGAL-MFQ-G---S--DACP---RSISGRIIGG
VWWEEVLITISSYTANLAAFLTIERMLTPIE--SADDL---SKQTE---IKYG-MITSGTTKEFFK-—-—————- NSAV-ATYARMW
NYMSTT---—-7=-="——-———————————— PDVMVESIQEGIDKVR--NSKGK-—-—-—-————— YA-FLIES-SNNDYVNNR-KP---C-
NTMKVGP--N-LNSKGF-GIA-TPR---G---SD--MRDKITLAVLT--LKE-DGTLHTLHRR-—-—-—--- WWY-———- EKGECGMD-

—————— GVTIVIKK----PQOSQ-RP-----—-—---GVFSFMEPLSLEV-W---VCIIVAYLTVS-IGLFLVSR--FSPV-EWK----
—————— KVREH------------ONNIDWTQVRADKDGLYHNDEFSLENSEFWFSMGAL-MFQ-G---S--DTCP---RSISGRIIGG
AWWFEFVLITIISSYTANLAAFLTIERMINPIE--SADDL---LNHPS---IKYG-AVTSGSTLQFFL-—-——-———- NSDV-PVYRQOMG
EYMKTH-- -7 ———— SEVLVQSNEEGIERVL--KSKGK-—-——————— YA-FLAES-SFIEYINER-SP---C-
DTVSVGG--K-LNNIGF-GVA-TPR---N---SP--LRDPINVAVLK--LKE-EGTLYTLHQK--—---- WWV—-———- EKGOCGGA-
-HQSKQKGK----LSLTLSNVAGIFYILIVGLVVAIVLGVFELMCEF--RARKKEKVLLREERL------—-—--——————————————
————-SGDGFLRGTNTLTTLCNTPDSRRQTPEPPILDG-——=————————— EREKYPDTLSRRLNSDPPDYIGFEKFQVDIQ-——-—-—

———————————————————————————————————————————————————————————————————————— MKLANALAK--EV-
G--—-- FT-HEFRIVAD-N-AYGAKL--—--—-— SN-GS--WNGMIGELIS—-—-—--—~ G---VADLAVAPLTITAERERYVDEgH
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205

206

207

—————— KVREH------ - ————---"--—---—-—---—-—-—-—————ONNIDWTQVRADKDGL-YHN------—--DFS----LSISGRIIGG
AWWFEFVLITIISSYTANLAAFLTIERMINPIE--SADDL---LNHPS---IKYG-AVTSGSTLQFFL-—-—————- NSDV-PVYRQOMG
EYMKTH-- -7 ———— SEVLVQSNEEGIERVL--KSKGK-—-——————— YA-FLAES-SFIEYINER-SP---C-
DTVSVGG--K-LNNIGF-GVA-TPR---N---SP--LRDPINVAVLK--LKE-EGTLYTLHQK--—---- WWV—-———- EKGQOCGGA-
————————————— HQOSKRLSGDGEF----LRGTNTLTTLCNTP------NDREDGMLPYD----------—---——————————————

Arub GluAalpha
PLGDLWRGSALLLVAILVACLVSFCQGARQLSIGAIFTDKLTTSFFGFRRGAILHNVA-———-- NNGTDSVQFVEKYVSDSNSFELG

PFMSL-GISIMIKK----PQTT-KP-—————-—--- DVFSFMHPLSYEI-W---MCIVLAYAGVS-VVLFLVSR--FSPK-EWY--PI
EYTRVPTDEAP-—-——-=—————————— SGTNQLNDKTT----NDFGITNSLWFSFGAL-MQQ-G---C--DISP---RSLSGRIVGG
VWWEFFTLITIISSYTANLAAFLTVERMVTNIK--SAQDL---VQSKD---VSYG-MLGEGSTLEFFK-====—-- QSKI-PLYMDMW
TYMNNS-=================—-—— ERSVLMTSNEQGAERVR--HMNGK-===-===-— FA-FLIES-TINEYFSQQ-KP---C-
DTMKVGQ--N-LDSKSY-GIG-VSR-—=———- NLIKFSDDLTLAILQ--LRE-EGVLDALQKR-——-—--- WWE===== DKGECHEA-
-NADASS-=----- NALSLSNVAGVEFYILVGGLSMALFSAITIEFYW---KSRSQSRKQKT-——=====—===—===————=—=——————
-——--SLAAAMRA-—-———————————— KVRLSVTGENAL-=======—-——-— ASQLHPKGNASAPSTETETTPIDKSKDSSPEGNHT -
Pmin GluAalpha

GRLSSEVGVVCLFGYWQAICLFTCCDAVPQIPIGSIFSANPNASVEGERRATINONVH-===--— NKSFQFMGFEKSVSSANCFEMG

————————— ADFNNKT---IIVTSILEQPYLMRK-----EPRHLYS--GN------------—---DRFQGYAIDLLEEIVQ--KF-
P-—---- FK-YKIQLVRD-N-TYGIP-——————-- VN-GT--WNGMVGELVR-=====——- G---EADIAVAPLTIISDRERVIDFTK
PFMSL-GISIMIKK----PQTT-KP-—————-—--- DVFSFMHPLSYEI-W---MCIVLAYAGVS-VVLFLVSR--FSPK-EWY--PV
EYTRVPTDEPN-—-==-=-=-—=———————— GAIPPKEQTT----NDFGITNSLWFSFGAL-MQQ-G---C--DISP---RSLSGRIVGG
VWWEFTLITIISSYTANLAAFLTVERMVTDIQ--SAEDL---VASKD---VSYG-MVAAGSTEEFFR-——————- QSKI-PLYMDMW
NYMNST-==============—=————— ERAVIMTTNDQGLERLR--HMNGK-=====-=-— FA-FLMES-TMNEYFSQQ-KP---C-
DTLKVGQ--N-LDSKSY-GIG-VSR-—==——- NLTRFSDELTLAILQ--LRE-EGVLDALKKR-——----— WWE===== DKGQCHEA-
-DADSGS-==-=--- NALSLSNVAGVEFYILVGGLALALMSAIMEFYW---KSRSQSRKQKT-—=============————==——————
-——--SLAAAMRA-—-———————————- KVRLSVTGENAL-=======———-— ARQLHPKANASVPSTDTETTPVDKPKVEPKDGSQT -
Apla GluAalpha

VENAWWTKRLFSPSVDLSPCGQLPTLLSGMGTSGAIFADNPNASFLGFKRATIFYQONGL-—=—-- NDSFQFACLVKSVSSSNSFEMA

EYTRVPTDETN--—-——-=—————————————— GASPSQGQTTNDEFSITNSLWEFSFGAL-MQOQ-G---S—--DISP---RSLSGRIVGG
VWWEFTLITISSYTANLAAFLTVERMVTDIQ--SAQDL---VNSKD---VSYG-MVGAGSTEEFFR--—————- QSNI-PLYVDMW
NYMNST----7—-—--————————————— ERSVLVTSNEQGVERVR--HMNGK-—-—-—-——-—-—— FA-FLVES-TLNEYFSQQ-KP---C-
DTMKVGQ--N-LDSKSY-GIG-VSR-—-————- NFTTFRDDLTLAVLQ--LRE-EGVLDALKKR-—-—-—-—-— WWE-———- DKGQCHEA-
-NSDSGS————-—- NALTLSNVAGVEFYILVGGLALALLSAIVEFYC---KSRSQSRKQKT---—------------——-—————————
-—-—--SLAAAMRA--—-——————————— KVRLSVTGENAL--=-—-=——————— ASQLHPKANTSAPSTETETTPVDKPKVPPKDGSQT -

NA--—-———- LCSHL--SKGVLAIFGVSN-—-———=———————— ASSLATIQSYSNTFKVPFITIS-——-——-—-—-—————————— MAQNTSS
KDSYQ-—-——-—- IYMRPLYIHAITKVLEHFDWRKVSYIYDSD-——-——— EGLIRLOQOQLFQSTN----LYEYD-LHI--—----—-——-———
—GAKRITTVDNCENVLYELHKKDEEEDQ-—-———-——-— RITLDLQI-EKAEEVIKQIM--R--YSDVSNARFHFLLGEL----GMLEM
NLTN-—-—-—-—-- FETG-—-—————— GINITGFQLM-DPKNQTVEMFLNSWANLDPLEWPGAGTKK-—-—-——————— IKYEAALAVDAVRL
FTRSF---SGILGMEPNFLHRQSSLNENKGI--—-—-——-=———————————— KCTDDSLVTS—-====—=—————— ROGDKIIKQM—-—--
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TGS~ === === — NNNDG-—-—=—=—=-——-— FQVQQPRLWRDRNA--—
———————— NALDQNRT---RIITTIQVKPYVMFK----SRPKDGTPLVSN-----—-—-—-----DMLEGFCIDLTEAVAR--EV-
G--——- FN-YRIKFVHD-S-KYGAKN--—--—-— ENNLT--WNGMVGELIN------—-— H---EADIATAPLTITANRERVIDFTK
PFMSL-GISIMIKK----PENQ-KA-—-—-—-—- HVFSFMDPLSYEI-W---MCIVFAYIGVS-VVLFLVSR--FSPN-EWH---—
—————— LSEDS—--—-==—=—=————————————STT----NDFTISNSLWFSLGAF-MQQ-G---C--DVSP---RSMSGRIVGS
VWWFFTLITISSYTANLAAFLTVERMLTPIE--SAEDL---AKQTD---IQYG-TTRSGSTEAFFK--—-—-—- QSKV-DRYHRMW
SYMTSA-———————————————— o TPSVFVDTIEEGIRKVR--EANGK-——-——-—-— YA-FLIES-TTNEYVNKR-EP---C-
DTMKVGN--N-LNSNGF-GIA-TPV---G---SD--LKDKLNFAVLE--LRE-SGQLASWQKK—-—-—- WWL-—-—- DTGTCPPQ-

eGyw--------------- - - - - --=-=-="-"---------"----"--"——\—\——\—\——— NEKEA--————————— KFIAQNPRLFQSDPA-—--
——————————— NVNRT---RIVITIIKEPYVMIS----KTIRDGTPKVGN---------—-—-——---EPVEGFCIDLTKAVAQ--KV-
G-————- FD-YIIQFVKD-G-SYGASEF-——-—-——— PN-GT--WDGIVGELVR-—-——=————-— H---EADMATAPFTITADRSRVIDFTK
PFMSL-GISIMIKR----PQPA-GK-—-——————— HFFSFMEPLSSEI-W---MCIIFAYIGVS-VVLFLVSR--FSPN-EWH----
————— Ls¢éyoH------------------""-----sVA----NDFSISNSLWEFSLGAF-MQQ-G---C--DISP---RSLSGRIVGS
VWWEFTLITISSYTANLAAFLTVERMLTPIE--SAEDL---ARQTE---IQYG-TIMSGSTKAFFK-—-—————- NSQF-QTYQRMW
AYMTSA-—-——————————————————— QPSVEVRTHEEGIQRVR--QSNGK-—-—————-—— YA-YLTES-LTIDYVSNR-KP---C-
DTLKVGN--N-LNSDGF-GIG-TPL---G---SD--LRDKLNFAVLE--LRE-NGYLSQWEKR-—-—---- WED-—————- KGECPPY-

Acal GluAalpha
—-——-MCRKWSSSCLLLVIVFLMDISKAPDKVHIGGIFDRRSIQALTAFRHEVHIFNRA-———-- QAKRFRVLNDTSILDVTDSFAVS
NA-—-———- LCHHL--SSGNLAIFGVSN-========————- ASSLATIQSYTDTFRVPYVTIS-——==———————————— TAQNFSH

vGFW----— - —————— SQREG-————————— RVHMQPPRLVPNPEET---
——————————— NENRT---RIVVTIIKEPYVMWK----GAPKNGEPLVAV------—---—-—-——-—--EHLEGFCIDLTKAVAE--KV-
G-————- FD-YAIRFVKD-G-SYGSVL-=—-———— SN-GS--WDGIVGELIA--—-—-————— H---EAHMATAPFTITADRSRVIDFTK
PFMSL-GISIMIKR----PQPA-GK-—-——————— HFFSFMEPLSYEI-W---MCIVFAYIGVS-VVLFLVSR--FSPN-EWH----
—————— LSETE--———---------—-—--—-—-—-——-HSIA----NDFSISNSLWFSLGAF-MQOQ-G---C--DISP---RSMSGRIVGS
VWWEFTLITIISSYTANLAAFLTVERMLTPID--SAEDL---ARQTD---IQYG-TIISGSTRAFFQ-—-—————- NSEF-QTYKRMW
AYMTSA-—-—-—————————————————— QPNVEVQKHEDGIARVR--DSGGK-——————-—— YA-YLTES-TTIEYVSSR-KP---C-
DTLKVGN--N-LNSDGF-GIG-TPL---G---SD--LKNKLNFAVLE--LRE-NGDLAKWEKH------ WED-—————- QGDCEKY-

Obim GluA
MTRNMQLSFGVPICFFLFLCLCATLSNGLLHTGKGVFDVESEKIKTAFRFAVGRFNTM----ESSTQIKLNAVSEDIDDTDSFSLG
NA-————- LCTIM--SKEVFAVFGKAN--—-—-—-—-———————— TSMLATVKSYSNTFQIPYLTTS-————————————— MAMNTSDPT

—————————————————————— GCNVSGFQLV-DENNMTVKVFLSSWLTIDPTEWPGAGVNT-------—-—--ITYEAALAVDAVSL
FTRAM-—————————— KNLSNNGLFESLFIRSKSGTNSSK-—-=——————— SCATVOKLNVW-—-————————— NKGKIVLKAM----

—————————— NAENRT---RIVTTIQADPYIMKK----PQPVNGHPLIGN-------—---—--—-—--DKYEGYCVDLARKVAH--EV-
G-————- FD-YVFQOMVKD-G-SYGSKL-——-—-——— PN-DS--WNGMVGELIR-—-—-=————-— L---EADMATAPLTISAVRERVIDFSK
PFMSL-GISIMIKK----PADQ-KA-—-——————— HVFSFLDPLSYEI-W---MCILFAFIGVS-VVLFLVSR--FSPN-EWH----
—————— VEDES------------------—--——-NIT----NDFTISNSLWEFSLGAF-MQQO-G---C--DFSP---RSISGRIVGS
VWWEFTLITISSYTANLAAFLTVERMSTPIE--SAEDL---AKQTE---IEYG-TLRSGTTEAFFK-—-—————- TSKV-AVYERMW
AYMTSK--——————————————————— TPSVFTVKIDEGINRVR--QSNGK-—-——————— YA-FLVES-ATNDYINNR-YP---C-
DTMKVGS--N-LDSKGF-GIA-TPA---G---SD--LGDKLTLAVLK--LRE-DGELDKLOKF--—-—-—-- WWV—-———- EKGQCAPQO-
-DKNTDGGQ----SALTLSNVAGIFYILIVGLVLAIIVAVAEYLY---KSKLDSKKSKT----———=—--—-—-———————————————
—-—-—--SFGLALKSNARLSFRGHPADSSSGTPLRKSM-—-=-—==————————— STYTYSGPSQSMGEFDTVTDGNTHTQV-—-————————
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NLTV-—-———- LNIG-=—=———- GVNVTGFELO-REGHYFNSSLNLSQVSWFHS-———--————————————— YSFENALAMDSVEL
FTKSI--—————————— EKLOKIHGSLSLFRNLSGWSDSLTTDEI-————— SCIDDGTRLW-—-=—=——————— LYRRTLAETM-—---

Acal GluAbeta
--MERVRALVFAALVCILILVQVTAGYKYKIPIGLIFDERSPTLERSVLOHLREHSDN-——--- NNYFTLETQVHRLDTSDSYNVS
RA-————- LCSLL--SGGAVTIIGDIR-========————- POALDTVIDYADDTQIPFIFLN-—-=====—=———————— NPADPK

PFMSL-GISLMIKK----PVDT-DP-———————— HVFSFMOPLSREI-W---LCTVFAFIGVS-VVLFLVSR--FSSE-EWQ-—-—-—
—————— Lpsbs-------------—-————-—-————-KLE----NDFTIGNSLWFSLGAF-MQOQ-G---C--DVLP---KSVSGRIVTS
VWWEFTLITISSYTANLAAFLTTMRMSGSIR--SAEDL---VKQTE---IKYG-PYRGGSTYMFFN--—-—-—-——--— QTTV-SLYQRMW
SFMTSQ---—— """ ————— PDVEVENNDKGIDRVR--DSHGK-—-—————-—— YV-FLIES-TLNEYYSSR-YP---C-
NTMKAGS--N-LDSKGY-GIA-TPM---G---SD--IRDKLTLAILQ--LRE-DGVLDELKKT-—--—--- WWV-———- EKSQCPLE-
-SSAKDTD-—---- ASLTLSKVAGIFYILVAGLALSVEFSVILEFLY---KTKVDSRKONV--—---=-----———-—————————————
--—--SFGSEARS———---"—--————- KFRLSISGHSEP--——=——————— NEQRTPLRSTTTTFTTAHSPLDEGTSLC-———————

PFMSL-GISLMIKK----PVET-DP-———————— HVEFSFMRPLSQEI-W---LCTIFAFIGVS-VVLFLVSR--FSSE-EWQ-—-—-—
—————— VDSES--——-—---—------—--—-—-————-KLE----NDFTIGNSLWEFSLGAF-MQQ-G---C--DVLP---KSVSGRIVTS
VWWEFTLITISSYTANLAAFLTTOQRMSGSIR--SAEDL---VKQTE---IKYG-PYRGGSTYMFFN--——-—-——-- QTTV-SLYQRMW
SFMTSQ---——————"—"—"""">"">———— PDVEVKDNDEGIKRVR--ESNGQ--—————-—— YV-YLIES-TLNEYYSSR-LP---C-
DTMKAGN--N-LDSKGY-GIA-TPM---G---SD--IRDKLTLSILQ--LRE-DGILDELKKK--—---- WWI-—-——- EKSQCPLE-
-TTSKDPD-—-—-- ASLTLSKVAGIFYILVAGLSLSVISVVLEFLY---KTKVDSNKONI---——-----—---—-———————————————
----SFGSEARS———---"—-————- KFRLSISGHSETNEQ-—-——————- RTPLRASTNMSSHEETTVYSKTQTVV-—-————————
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PFMDV-GISIMIKK----PEIE-KP-—-————-—-—— GVEFSFMKPFSIQI-W---MFIVLAYAAVS-VGLFEVCR--ASPY-EWR-—--—
—————— KLIOG--————---------—-—--——-SILKYE----NEFSLVNSFWEFSAGAL-MLQ-G---S--DACP---RSLSGRVIGT
VWWEEVLITIISTYTANLAAFLTIERLVTPIA--SADDL---ATQTE---IKYG-TVRSGSTREFFE--——-—-——-- MSKV-PTEFRKMG
EFMKFN--——7——-—————————————— DHYFVETVAEGIKRVR--NSKGK--—-—————- YA-FLLES-TSNEYANSR-EP---C-
DTMKVGR--N-LNSKGF-GIA-TPL---N---SP--LRDELNLVVLE--LKE-DGTLHRLKRR-—-—---- WWQ—-—-—-- DKSQCAPD-

—————————————————————————————————————————————————————————————————— MSLGFMVDLMEKIAE--RL-
N-—-——- LK-YRFQLVHD-N-QYGRQD-——-———— MKTGK--WNGIMGELID---—-—-——-—- G---VADMAVAPLTITLKRENVVDFTK
PFMDV-GISIMIKK----PEIE-KP-—-————-——— GVEFSFMKPFSIQI-W---MFIVLAYAAVS-VGLFEVCR--ASPY-EWR-—--—
—————— KLIOG--————--------—-—-—--——-SILKYE----NEFSLVNSFWEFSAGAL-MLQ-G---S--DACP---RSLSGRVIGT
VWWEEVLITIISTYTANLAAFLTIERLVTPIA--SADDL---ATQTE---IKYG-TVRSGSTREFFE--——-———-- MSKV-PTEFRKMG
EFMKFN--——7——-—————————————— DHYFVETVAEGIKRVR--NSKGK--—-—————- YA-FLLES-TSNEYANSR-EP---C-
DTMKVGR--N-LNSKGF-GIA-TPL---N---SA--LRDELNLVVLE--LKE-DGTLHRLKRR--—---- WWQ—-—-—-- DKSQCAPD-
-NQETSGK-—-—-—-- RSLSLSNVAGVFYILIGGLVLAVLFGAFEVTL---—m>-----—---————-—————————————————————— ——
—-——-—-KRLOLVPKHIYTMKDHESSEVKLLOQTPSERMNSQDFN--—=-————— NDELLDNEINQOGFSGFVGFEAFGDGNA-—-—-—————

DNYKLGAAICNLA--NQGVAAIIGIGH--————————————— PDSYNTIQSYSHALEIPYILVT-—-—-—-—-—-——————————— PARSTIP
NDVYQ----YDVSLCPPFADVVIDLIDRLOWPKVYYIYDSD-———-- DGLWRLOKVYQYFQ----RRKYG-PIVI-—-—————————
-DAYRIKSVANSYEQLRRLDNKEFDIKR-—-———-——-- IVLDLSTP-GAYRTILEQVV--D--MGMN-RDNYHYILAGL---—-—-— GAV
DLNESNFYDMFLYG--—-———-—— GVNITTEFDTI-DKRSEIYRRWKTLARKYSQQFKDLYP-—--—-————————— FKTETSLMVDAVMV

——————————— LRNRT---QRIATVLESPFTMRR-----QKRDGEPPVGP--~---—-—-—---NGQYEGFCVDLIEKVAA--KV-
G--——- FD-YVILPSND----YGKKL--—--—-— PN-GS--WTGMIGDLVR—--—=-—=--—~ K---QKDIAVASLTITEERERAVDFSK
PFMST-GISIMIKK----PDKQ-KP-—-—-—-—- GVFSFMQPLDMTV-W---SCIGIGFLAVS-FVLFFVGR--FSPY-EWS---—
—————— GDGDK---==-==—=—=—=————-———DEEVA----NTFTISNTMWFSLGAL-MQQ-G---S--DISP---RSLSGRLIGS
AWWFFTLITIISSYTANLAAFLTIEKMLTPID--SADDL---VRQTD---IKYG-TKMEGSSWEFFE—-—-—-—- QSQV-QTYKLMY
KYMKEN-—=—=—=————————————— KDEVLFKNVRDGVEKVR--SGKNK-—-—-—-—- YA-FLLES-TMNNYYNQR-EP---C-
DTIRVGE--N-LDNKGY-GIA-TPV---G---YP--HRDAINIAVLE--LRE-VGELHKLEQK--—-—- WY -—-—- DKGECGNA-
-DGGKDASQ----SALTLSNVSGIFHILIGGLVLAMITSSLEY LT —=—— === === === — o —m oo

Acal GluAgamma
—-——-MALLALLLFLHLSGQFVTLAKRKACRPQSWRTRCSGRRPYAQAFDFASTVMNNN---LLNERRPGRDRTKNFTDLSDNYKLG
GA-————— ICSMV--NKGVLLIVGTSR-—-—=====——=———— DSSEFNTIQSYCQALQVPYILAS-—————————————— PSRPHLFS

—————— VVEDS---—-----------——-—-——-TERTAT----TIFSISNTLWEFSLGAL-MQQO-G---S--DISP---RSFSGRVIGS
AWWFFTLITIISSYTANLAAFLTIEKLVVSID--SADDL---VGHPT---IKYG-TKNSGTSWRFFK-—-—————-- EAKM-ETFLKMK
KEMLEN--—-—--==-—-———————————— ADEVLEFSEYPDGVRKVR--ESQGQ-———————— YA-FLLES-AMNTYYGQQ-EP---C-
DTMMVGE--P-LDNKGLRG-—-=—————— GHLOSTILLRDSINIAVLT--LKE-KGELIKMHQK-—-—-—--- WWE-———- DKGQCGDQ-
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222

ETTW---"-"-""-"""""""""""""""""""""""""""—"—"—"—"——"—"————= QSSbF---————————————— ODLTFKPYSP---
———————— ETAPHNKT---WKVATVIEPPFVMRI-----ENRNGAPPMGP------—-----—---NLDLEGYCIDLIEALAR-SEL-
—————— FE-YQOVYLADD----YGDKN-------ETDGT--WNGIIGQLIS---------Q-—-—-ERDIAVAPLTITQDRERVVDEFTK
PFMDT-GISIMIKK----PDKT-KP-———————— GVEFSFMDPLDTRV-W---LCIAIGFLAVS-FVLYEFVGR--FSPY-EWS—-—--—
—————— VCEDA--—-——-——--—-—-—-—-—-—-——————-KERTAT----TVFSITNTLWEFSLGAL-MQQO-G---S--DISP---RSISGRVIGS
AWWFFTLITISSYTANLAAFLTIEKLVVSIS--SADDL---VGHPT---IKYG-TKRSGTSWRFFE--—-7—--—-—--——————————
—————————————————————————————————————————— VR--ESKST----—-—-—---YA-FLLES-AMNTYYGQQ-EP---C-

Bgla GluAdelta
—————— MLSWILFLTLSASFIAVATERQIGLILODDPPTQODODYEQAFDFATMVINNN---LLKELRHERDQARNKTIFSDNYKLG
GA-————-- ICGMA--SEGVSVIVGTSL-—========————— ASSFNTIQSYCQALRLPYILVT-=====——=—————- PSRPSLLE

ETTW---"-"-""-"""""""""""""""""""""""""""—"—"—"—"—"—"—"—"————= QSSPbF--—-————————————— ODLTFKPYSP---
———————— ETAPHNKT---WKVATVIEPPFVMRI-----ENRNGAPPMGP-----------—---NLDLEGYCIDLIEALAR-SEL-
—————— FE-YQVYLADD----YGDKN-------ETDGT--WNGIIGQLIS---------Q-—-—-ERDIAVAPLTITQDRERVVDEFTK
PFMDT-GISIMIKK----PDKT-KP-———————— GVEFSFMDPLDTRV-W---LCIAIGFLAVS-FVLYEFVGR--FSPY-EWS—-—-—-—
—————— VCEDA--—-————--—-—-—-—-—-—-——————-KERTAT----TVFSITNTLWFSLGAL-MRQ-G---S--DISP---RSISGRVIGS
AWWFFTLITISSYTANLAAFLTIEKLVVSIS--SADDL---VGHPT---IKYG-TKRSGTSWRFFE-—-——-———-- KSTV-DKYVTMR
NEMLAN---—--—-—--—-———————————— ADEVLFSEYHEGVKKVR--ESKST-—-—-—————-— YA-FLLES-AMNTYYGQQ-EP---C-
DTMMVGE--K-LDYKGY-GVA-STI---N---FP--LRNEINIAVLT--LKE-KGELIKLOQOK--—---- WWY-——-- DKGKCGDQ-
-SVSKESTGTQ--NALTLSNVSGIFHILIGGLVLAMVTSSLEYFI---QRKLRKRR---—-----"""-"-"""""""""-""-"-"-————
—-—-—-—-SHLKMSKSYTLPNPPPPPQRLCFGSTSNRASV--———————————— SQPVWENGHSSEAAAAHEREDLM-————————————

veTW-----——— === m TIEGG-—-———————————— FKTNLTRPGNER---
———————— IKLEPNRT---RIVTTILEPPFTVER-----APVDGVPFTGN----—--—-—--—-—-——---DRYEGFCIDLARMVAK--KV-
G-————- YE-YVIKLVDD-R-SYGSKL-—-————— ON-GT--WTGMIGELVR-—-—=————— R---EADIAVAPLTITQARERVVDFTK
PFLNT-GISIMIKK----PMKS-KP-—-—————-—— GVEFSFMSPLAKYV-W---VCIILGFLAVG-IVLFLVGR--FSPL-EWV-—--—
—————— PEEDS--——---------—---—-————EESN----NVFTIGNTMWFALGAL-MQQ-G---S--DISP---RSISGRIVGS
AWWFFTLITISSYTANLAAFLTIEKMVMPIE--SADDL---VRQTE---IKYG-TLQSASTVQFFR-—-——-———-— ETEV-LVYNQMW
NFMRDA---—--—-—--————————————— RPSVEVPTVDDGVRRVR--SSKGK-—-—————-—— YA-FILES-AMNEYQONQR-RP---C-
DTIKIGR--N-LDSKGY-GIA-TPL---K---SD--LRDRINIAVLE--LRE-VGELHKLEQK--—---- WWY-——-- DKGECGDP-
-GGKESSI-—-—--- NALTLSNVSGIFHILIGGLVLAMLTAFLDFLF---KKKFK-- - ———————————

————————————————————— EHGVGENPEFVMRK-----CPPDGTPCSGN-------—-—--——-——-EQFEGYCVDLLKKISV--LL-
K-———- FD-YAIRLVAD-R-NYGARS-———-—-——-— EN-GS--WNGMIGELLT---—————-— G---KADMATIAALTITEIREREVDFSK
PFMNL-GTSIMIKK----PDKE-KG-—-——————— GVEFSFKNPLSDGV-W---VSILLGFIGVS-TVLYLVGR--FSPY-EWD-—--—
—————— TSQPR---————-—--—--—---—--—--RPPEEEKR----PAFNLANTLWFSLGAL-MQQ-G---S--DIYP---RSISGRIVGS
AWWFFTLITISSYTANLAAFLTIERMEVPIN--SADDL---AKQTD---IRYG-IISNGSTEEFFK-—-—————-- NSNV-PVYSKMW
SFMKDS-—-—-=——-——————————————— EPSVEVSSTNEGIQRVR--DSKGK-—-——-———-—— YA—FLLDS—TFNEYHNQR—KP———ég
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Acal GluAdelta
————————— MAQPFLHVCFCFILTLAYTQHIPIGIIVDVDERDVITILKRMIARHNSE---QTSSNHITISPSWYTIANINNNCDLI
RA-————- ICQRL--DAGVFLLLGSSS—=========———— SRSYNIIQSYSHALHVPYVVYS—==———————————- QNVNQPRD

PGVKDGRHRAK-- -7 —————— PAFSLANTVWEFALGAL-MQQO-G---S--DIYP---RSISGRIVGS
VWWEFTLITISSYTANLAAFLTIERMDVTIN--SVDDL---ARQTE---IRYG-ITANGSTEDFFS—————-——- QSNV-SVYEKMW
NFMKNT--------————————————— EPSVEVKTTQEGIERVR--NSKGK-—-——-———-—— YA-FLLDS-SFNEYHNQR-KP---C-
NTMKVGR--N-LDVKGY-GIA-TPL---G---SD--LRASINIAVLE--LNE-IGELLKLHQK------ WWY-———- DKGQCAAE-
-SGKESKT-—---- SALTLSNVSGIFHILIGGLILSMVTAFFDFIL---KNRMRSEKKITVVVK--—-==--—---—-————————————
--—--TSGNHSRD---=-—-——-————— TRGRRTSDENGDCRY-————————— ATLDAQSAFDIEHHHCRHRDRDEP----—-——————-—

———————————————————————————————————— MV—=—=———————— -~ _TRKYHFVVLDF----DVYHI
DLEN------ FKYG--—-—-—- GANVTGFRMV-DETNTRLKEYRDVWNQFTEKYAEFENTTY-—-—-—-——— VKFQAALVYDAVSV
ITEAF-————-————— RLMKNDHVDIDSELT-—-——-—-—=———=————— NCDNKHQK-—=-=-=-==--— PW-RDGEKMNNYL---~

CGKIW =~ = == = = = o o DSSGE-—-—=---- GHIGIGSDGEVLSFPADS---
———————————— FNRT---LRVTTIDDDPYFMLK-----KNADEFE—--GM-—-—-—=-—=--=--—--DKYEGYCVDLMAKIAD--VL-
K--—-- IK-YEWQIVED-G-NYGRLN----—-— EDTNR--WDGMIGELIE-——-—-—-— N---KADLVVAPLTITSDREPYVEFTT
PFMGL-GISIMIKK----PQNT-KP-—-—-—-—- GVFSFLHPLSHEI-W---MCIVFAYVGVS-VVLFLVSR--FSPY-EWH--AV
DAPPPLFDDTG-—=-—-—=—=—=—=————-— DRQEMA----NDFGIFNSLWFSLGAF-MQQ-G---C--DISP---RSLSGRIVGG
VWWFFTLITISSYTANLAAFLTVERMVSPIE--SADDL---ATQTE---ISYG-TLTSGSTTSFFE—-—-—-—- KSTV-PTYTRMW
AYMSTT-—-—=—=—————————————— QPSVFTNSIKEGIERVR--RQKGR-———-—=-—- YA-FLLES-TMNEYINQR-KP---C-
DTIKVGN--N-LNSRXH-GKMTIKR-——-—-—- SA--LKENLTLAILT--LRE-RGELHKMEKK-—---— WY -—-—- EKGECGDG-

Blan GluAbeta
APTRPLTRSRFLLVLTICTQCTFAAFPQ-NVPIGAIFSDQSREETTAFRNRLDMLNKA-——-- KDASFKIVSDPKIVDTSNSEFNMV
NA-—-———- VCSQI--KRGSGG----VYATIFGMYD---—--- MPALDAIQA-YSRNLQVSFITPS——===-=—————=————— YPPAYSK

TPV~ = == = — RWR----NS-—--—-- KLTKVEVKVTAPTS---
-——-PLRD---RV-----— LRVTSIFEPPYLMNKSAEDMARCPPNK--VN-—-—-—=—=————-— CQYEGYAVDMLEETAK--TV-
N--—-- FT-YKIHIVAD-G-VYGSENE-—--—-— TT-GK--WNGMVGELIE--—-—--—~ G---KADLAVAPLTITLVRERVIDFSK

—————— PAESCGVGS—-—-—-—-—-———-—-————-——-EDEEQT----NDFGIWNSLWEFSLGAF-MQQ-G---C--DISP---RSISGRIVGG
VWWEFTLITISSYTANLAAFLTVERMVTPIE--SADDL---AKQTE---IRYG-IVKSGSTEAFFK-—-—————- SSTI-PVYQKMW
NFMSKA-—-—-—-———=—————————————— EPSPLMNNNNEGITNVR----QSK---GK----YA-FLLES-AINDYIAQR-KP---C-
DTIKTGS--N-LDSKGY-GIG-MPK---E---SP--WRHKITLAVLK--LRE-DGKLSRS---—------"--—--—-—————————
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—————— TADSA--—-————————————————-—-GGASIEEEQINDFGIWNSLWFSLGAF-MQOQ-G---C--DISP---RSVSGRMVGG

AWWFFTLITISSYTANLAAFLTVERMVTPIE--SADDL---AKQTE---TAYG-TVTSGSTEAFFK—-—-—-—- SATI-PVYMKMW
TYMSNA-—————————————— - NPSPMVSSNGDGIAKVR--SSKGK—-—-——-—— YA-FLLES-AQNEYIEQR-KP---C-
DTMKAGS--N-LDSKGY-GIG-MPK---N---SS--RRQATTLAVLE--LRE-EGVLQSLETK--—-—- WWY-—-—- DKGECGPS-
-ESSNKGET----NALSLSNVAGVFYILVGGLGLAMMAALLEFCY — === == === === — oo

Cmil GluA2
————— MANNPPVOWITHLLAIEWDIAVRKLSATFTKYTVTTLNCKYYAVEFRHSSNVIRHCVKHNNNNNNKIAFIERLSRPRRWTVG
SGPEQGGNVCSQF--SRGVYAIFGFYD--————---————— KKSVNTLTSFCGTLHVSFITPS-—-————————--—————— FPADGLH

————————— AAMENKT---VVVTTIMEAPYVMLK-----KNHEQFE--GN------=---------DQYEGYCVDLAAETAK--HC-
G————- FK-YKLSIVPD-G-KYGARD-—=———-- AETKV--WNGMVGELVY-=====—-- G---KADIAVAPLTITLVREEVIDFSK
PFMSL-GISIMIKK----PQKS-KP-—————--- GVFSFLDPLAYEI-W---MCIVFAYIGVS-VVLFLVSR--FSPY-EWH--TE
EYEDGRETQTS—===================—-—— EQT----NEFGIFNSLWEFSLGAF-MQQ-G---C--DISP---RSLSGRIVGG
VWWEFFTLITIISSYTANLAAFLTVERMVSPIE--SAEDL---AKQTE---TAYG-TLDSGSTKEFFR-——————- RSKI-ALFEKMW
AYMKSA-—=—=———————————————— EPSVFVKTTAEGVARVR--KSKGK-===-==-=--— YA-YLLES-TMNEYIEQR-KP---C-
DTMKVGG--N-LDSKGY-GIA-TPK---G---SS--LRTPINLAVLK--LSE-QGILDKLKNK------ WWY—==== DKGECGAK-
-DSGSKEKT----SALSLSNVAGVFYILVGGLGLAMLVALIEFCY---KSRAEA-—-=-=-=-=-=-=—-—-—-—————————————————————
-———-KRMKVAKN---=======-—-————————— = ————————————— AQATINPTSSQSONFATYKEGYNVYGIESVKI-——---
Hsap GluAZ2

—-——--MQOKIMHISVLLSPVLWGLIFGVSSNSIQIGGLFPRGADQEYSAFRVGMVQFSTS—=—————- EFRLTPHIDNLEVANSFAVT
NA-—-———- FCSQF--SRGVYAIFGFYD-=-====—==————- KKSVNTITSFCGTLHVSFITPS—=========—=———- FPTDGTH

IGYW-—---""""""""""""""""""~"—""~——————————————————————— SEVDK--————-———————— MVVTLTELPSGN—---
——————— DTSGLENKT---VVVITILESPYVMMK-----KNHEMLE--GN--------—-—-—--—-—-—-ERYEGYCVDLAAEIAK--HC-
G————- FK-YKLTIVGD-G-KYGARD-—————— ADTKI--WNGMVGELVY-—===————— G-—-KADIAIAPLTITLVREEVIDFSK
PFMSL-GISIMIKK----PQKS--K----P--—--GVFSFLDPLAYEI-W---MCIVFAYIGVS-VVLFLVSR--FSPY-EWH--TE
EFEDGRETQSS-——===—————————————————— EST--—--NEFGIFNSLWESLGAF-MQQ-G---C--DISP---RSLSGRIVGG
VWWEFTLITIISSYTANLAAFLTVERMVSPIE--SAEDL---SKQTE---IAYG-TLDSGSTKEFFR-——————— RSKI-AVEDKMW
TYMRSA-————————"——————————— EPSVEVRTTAEGVARVR--KSKGK-———————— YA-YLLES-TMNEYIEQR-KP---C-
DTMKVGG—--N-LDSKGY-GIA-TPK---G---SS--LRNAVNLAVLK--LNE-QGLLDKLKNK-—-—-—-—-— WWY-———— DKGECGSG-
—-GGDSKEKT----SALSLSNVAGVFYILVGGLGLAMLVALIEFCY---KSRAEAKRMKM-—-—-—-—-—-—-—-———————————————————
—-———-TLNDAMRN-—-—-——————————— KARLSITGSTGV-====——————— MTPEFPKAVHAVPYVSPGMGMNVSVTDLS——————-—
Locu_ GluAZ2

————— MHKIMNISLEFLLPVLWGLVFGGSPSVQIGGLEFPRGADQEYSAFRIGMVQFGTS-—-—-—-—-—-—-EFRLTPHIDNLEVANSFAVT
NC-————- FCSQF--SRGVYAIFGFYD-——-——-—-———————— KKSVNTITSFCGTLHVSFITPS-———-—-——————————— FPADGLH

IGYW——"""""""""""""""""—"—"—"—(——~———— - — — —— NEVDK-—-=-=-=-==—————-— MAVTKPDILPNES—--
————————— MGLENKT---VIVTTILEAPYVMLK-------KNADLFVDN-----—-—-——-—-—--—-—--DRYEGYCVDLAAEIAK--HC-
G————- FK-YKLSIVGD-G-KYGARD-—-————-— AETKI--WNGMVGELVY—-—-=-——=———— G---KADIAVAPLTITLVREEVIDFSK
PFMSL-GISIMIKK-—---PQKS-KP—-———————-— GVFSFLDPLAYEI-W---MCIVFAYIGVS-VVLFLVSR--FSPY-EWHTEEY
EDGQIQTNEST--—-————""""""""—"—"—"—"—"—"—-"—"—"———~—~—— NEFGIFNSLWESLGAF-MQQ-G---C--DISP---RSLSGRIVGG
VWWEFTLIIISSYTANLAAFLTVERMVSPIE--SAEDL---AKQTE---IAYG-TLDSGSTKEFFR-—-—————— RSKI-ALFDKMW
TYMKSA-———————————————————— EPSVFVKTTAEGVLRVR--KSKGK-—-=-=-==——— YA-YLLES-TMNEYIEQR-KP---C-
DTMKVGG--N-LDSKGY-GIA-TPK---G---SS—--LRNAVNLAVLK--LNE-QGLLDKLKNK-—-—-—-—-— WWY—-———-— DKGECGSG—
-GGDSKEKT----SALSLSNVAGVEFYILVGGLGLAMLVALIEFCY---KSRAEAKRMKM-—--=-—-———————"—-"—-—————————————
-——-TFGDAMRS————=-=-—==—————— KARLSITGSTGV-——=====———— MTPEFPKAVHAVPYVRPGMGMNVSVTDLS—=—==--—-—
Cmil GluAi4

—-—-MREVDRQIVLLCSGFLGLAMGAFPT-SVQIGGLFMRYSDQEYSAFRFAIYLHNTN--PNTTEAPFNLVPHVDNIETANSFAVT
NA-————- FCSQY--ARGVFAIFGMYD-———=-===—————— KRSVHTLTSFCGALHISLITPS-—-—-—-————---————— FPTEGES
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————————— SALENRT---VYVTTILEGPYVMLK-----KNHDTME--GN------—--—--—-—--DRYEGYCVDLASETIAK--HI-
G————- IK-YELKIVPD-G-KYGARDP-———-——— ET-KI--WNGMVGELVY—-——-———-——— G-—--RAQIGVAPLTITLVREEVIDFSK
PFMSL-GISIMIKK----PQKS--K-—---P----GVFSFLDPLAYEI-W---MCIVFAYIGVS-VVLFLVSR--FSPY-EWH--TE
EPEDGQDSPPS-——-————-———————————-——-—-— DQPP----NEFGIFNSLWFSLGAF-MQQ-G---C--DISP---RSLSGRIVGG
VWWFFTLIITISSYTANLAAFLTVERMVSPIE--SAEDL---SKQTE---TAYG-TLDSGSTKEFFR-—————-—— RSKI-AVYEKMW
AYMKSA-——————————————————-—- EPSVFTKTTAEGVARVR--KSKGK-—-—-—-—--— FA-FLLES-TMNEYIEQR-KP---C-
DTMKVGG--N-LDSKGY-GVA-TPK---S---SP--LRNAVNLAVLK--LNE-QGLLDKLKNK-—-——--— WWY-———- DKGECGSG-
-GGDSKDKT----SALSLSNVAGVFYILVGGLGLAMLVALVEFCY---KSRAEAKRMKL-~-——-——-——-———————————————————
-—-—--TFSEAMRN---—--—--—-—-—-—-—-—- KARLSITGSVGV-—-———————-——— LTPDCPKAVHTVPTIRQNPGLAIVASDLP--—-—--—
Hsap GluAi4

——-MRIISRQIVLLFSGFWGLAMGAFPS-SVQIGGLFIRNTDQEYTAFRLAIFLHNTS--PNASEAPFNLVPHVDNIETANSFAVT
NA-----—- FCSQY--SRGVFAIFGLYD---————-————-——-— KRSVHTLTSFCSALHISLITPS-————-——-———-——————-— FPTEGES

veyw---------------------------------"-----—-—~—\———\ —— NDMDK--—-—==—————— LVLIQDVPTLGNDT---
————————— AATENRT---VVVITIMESPYVMYK-----KNHEMFE--GN------—---—-—-—----DKYEGYCVDLASETAK--HI-
G-————- IK-YKIAIVPD-G-KYGARD-—-—-—-—-—-- ADTKI--WNGMVGELVY--=-—————— G---KAEIATAPLTITLVREEVIDFSK
PFMSL-GISIMIKK----PQKS--K----P----GVEFSFLDPLAYEI-W---MCIVFAYIGVS-VVLFLVSR--FSPY-EWH--TE
EPEDGKEGPSD---—--—----—--—-—-———————— QPP----NEFGIFNSLWFSLGAF-MQQ-G---C--DISP---RSLSGRIVGG
VWWEFTLITISSYTANLAAFLTVERMVSPIE--SAEDL---AKQTE---IAYG-TLDSGSTKEFFR-—-—————- RSKI-AVYEKMW
TYMRSA--——————————————————— EPSVFTRTTAEGVARVR--KSKGK-—-—————-—-— FA-FLLES-TMNEYIEQR-KP---C-
DTMKVGG--N-LDSKGY-GVA-TPK---G---SS--LRTPVNLAVLK--LSE-AGVLDKLKNK------ WWY—-———- DKGECGPK-

Locu GluA4d
—-——-MRITCRQLLLLFSSFWGLTMGAFPSSVQIGGLFIRNTDQEYTAFRLAIFLHNTS--PNATEAPFNLVPHVDNIETANSFAVT
NA-————— FCSQY--SRGVFAIFGLYD-=-—==——=——————— KRSVHTLTSFCSALHISLITPS——————==—=——————— FPTEGES

TG YW= = — = — = NDNDK-—========~~ LVLIQNETLLPNET---
————————— AAMENRT---VVVTT IMEGPYVMLK~~~~---KNWEMFEGN-~~~~--==------DQYEGYCVDLASETAK--HI -
G---—- TK-YKISIVPD-G-KYGARD---——~~ PETKI--WNGMVGELVY—==--—~~~ G---KAETAVAPLTITLVREEVIDFSK
PFMST-GISTMIKK----PQKS-KP---——-=-~ GVFSFLDPLAYET-W---MCIVFAYIGVS-VVLFLVSR--FSPY-EWH---~
—————— TEEPE-----—==-------DGNEGPPSDQPP----NEFGIFNSLWFSLGAF-MQQ-G---C~-DISP---RSLSGRIVGG
VWWFFTLITISSYTANLAAFLTVERMVSPIE-~-SAEDL---AKQTE-~-TAYG-TLDSGSTKEFFR----—~~~ RSKI-AVYEKMW
TYMKSA=-—=—=====——=— === EPSVFTKTTAEGVARVR--KSKGK-———~--—~ FA-FLLES-TMNEYTEQR-KP---C~-
DTMKVGG--N-LDSKGY-GVA-TPK-~--G---SQ-~LRTPVNLAVLK-~-LSE-SGVLDKLKNK~~~~~-~ WHY---—~ DKGECGPK-
~-DSGSKDKT----SALSLSNVAGVFYTLVGGLGLAMLVALIEFCY —~~KSRAEAKRMKL ~ == === ==——===——— ===~
—==~TFTEAMRN-=~--—====———~~ KARLSITGSVGV--—==-==-—=~~ LTPDCPKAVHTGPSQRQSSGLAVVSSEYQ--———~~
Cmil GluA3

---MGRDLLQSVLLGLNLLLGAVLGAFPSNVQTGGLFARSTDQENSAFRFGIYLHNTN-~~PNISEAPFALTPVDNLESSNSFSVT
NA-—=-=--- FCSQY--SKGVYATFGFYD-=——=—===——==~— KRSVNTLTSFCGALHTSFITPS—===——====—==~~— FPTEGET

IGYW-----------------="""""="7"7"7"7"7"—"—————"—"—"—"———\——\—————— NEYEK--—7—————————— LVSTVEVQPTNE---
———————— STSMENRT---IVVTTIMESPYVMLK-----KNFEQFD--AN--—-—-—--—-—-—-—-—-—-—-—--DRYEGYCVDLAFEIAK--HV-
G————- IN-YKLSVVPD-G-KYGARD—-=—-—-—--- PDTKI--WNGMVGELVY-—=—————— G-—--RADIAVAPLTITLVREEMIDFSK
PFMSL-GISIMIKK----PQKS-KP-—————--- GVFSFLDPLAYEI-W---MCIVFAYIGVS-VVLFLVSR--FSPY-EWH--ME
DNEEGRDPONT-----—-—-=—-—————————————— EPP--—--NEFGIFNSLWESLGAF-MQQ-G---C--DISP---RSLSGRIVGG
VWWEFFTLITIISSYTANLAAFLTVERMVSPIE--SAEDL---AKQTE---TAYG-TLDSGSTKEFFR-——————- RSKI-GVYEKMW
SYMKSA-—————=—————————————— EPSVFTKTTADGVAKVR--KSKGK-———————— FA-FLLES-TMNEYIEQR-KP---C-
DTMKVGG--N-LDSKGY-GVA-TPK---G---AS—--LRNAVNLAVLK--LNE-QGLLDKLKNK------ WWY—==== DKGECGSG-
—-GGDSKDKT----SALSLSNVAGVFYILVGGLGLAMMVALIEFCY---KSRAEAKRL- -7~ ""-----—————————
—-———-KVAKSAQN-—-————————————— FKPAPTMGGG————————————— GEGGCTTNPIKVTFFSMIPEREQKIC-—————————
Hsap GluA3

QKKMGQSVLRAVFFLVLGLLGHSHGGFPNTISIGGLFMRNTVQEHSAFRFAVQLYNTN--ONTTEKPFHLNYHVDHLDSSNSFSVT
NA-—-———— FCSQF--SRGVYAIFGFYD-—————-———————— OMSMNTLTSFCGALHTSFVTPS-———-—-——=———————— FPTDADV
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AGYW---—7-—"""""""" -~ — NEYER--————————— FVPESDQQISNDSAS——-—
——————————— SENRT---IVVTTILESPYVMYK-----KNHEQLE--GN---------—-—-—----ERYEGYCVDLAYETAK--HV-
R-————- IK-YKLSIVGD-G-KYGARD—-—————— PETKI--WNGMVGELVY-—=—————— G-—--RADIAVAPLTITLVREEVIDFSK
PFMSL-GISIMIKK----PQKS-KP-———————— GVFSFLDPLAYEI-W---MCIVFAYIGVS-VVLFLVSR--FSPY-EWH--LE
DNNEEPRDPQS--——--—-—--————————————— PPDPP----NEFGIFNSLWESLGAF-MQQ-G---C--DISP---RSLSGRIVGG
VWWEFTLITIISSYTANLAAFLTVERMVSPIE--SAEDL---AKQTE---IAYG-TLDSGSTKEFFR-——————— RSKI-AVYEKMW
SYMKSA-—-—-——=——————————————— EPSVFTKTTADGVARVR--KSKGK-—-——————— FA-FLLES-TMNEYIEQR-KP---C-
DTMKVGG—--N-LDSKGY-GVA-TPK---G---SA--LRNAVNLAVLK--LNE-QGLLDKLKNK-—-—-—--— WWY-———— DKGECGSG-
-GGDSKDKT----SALSLSNVAGVFYILVGGLGLAMMVALIEFCY---KSRAES--——-——-—-——-—--—-—————-——————————————
—-—-—-—-KRMKLTKN--—-=—==——————— TONFKPAPATTQ-——————————— NYATYREGYNVYGTESVKI-—-—-—-—=———————————
Locu_ GIluA3

RLOKMGRRILHTVLFLTILFGKSLAGEFPNQINIGGLFMRSTVQEHSAFRFAVOLYNTN--ONVTEKPFHLNYHVDHLESSNSESVT
HA--———- FCSQF--SRGVYATIFGFYD-—--—--——-——————— KKSMNTLTSFCGALHTSFVTPS-————=——————————— YPTDADV

IGYW——"""""""""""""""" """ - ————— - —— — —— NEYER-————-=————— FVYIMDQQVTNDTSS---
——————————— VENRT---IVVTTIMEAPYVMYK-----KNSDHLE--GN--------—-————-—--EKYEGYCVDLASEIAK--HV-
G————- IK-YKLSIVTD-G-KYGARD—————-—-— PETKT--WNGMVGELVY—-—-—-——=———— G---RADIAVAPLTITLVREEVIDFSK
PFMSL-GISIMIKK-—---PQKS-KP—-———————— GVFSFLDPLAYEI-W---MCIVFAYIGVS-VVLFLVSR--FSPY-EWHLDDS
DEARDPQTPPD———-----"""""""-—-———————— PP—-——-NDFGIFNSLWESLGAF-MQQ-G---C--DISP---RSLSGRIVGG
VWWEFTLIIISSYTANLAAFLTVERMVSPIE--SAEDL---AKQTE---IAYG-TLDSGSTKEFFR-—-—————— RSKI-AVYEKMW
SYMKSA-—-—-————"""""""—"—"—————— EPSVFAKTTAEGVARVR--KSKGK-—-=-=-==——— FA-FLLES-TMNEYIEQR-KP---C-
DTMKVGG—--N-LDSKGY-GVA-TPK---G---SA--LRTPVNLAVLK--LSE-QGILDKLKNK-——-—-—-— WWY—-———-— DKGECGTK-
-DSGSKDKT----SALSLSNVAGVEFYILVGGLGLAMMVALIEFCY---KSRAESKRL-——-—----"""—"—"—"-"—"—"—-"—"—"—"—~—~—~———~———
—-——-KLAKNAQN-——-—-—-="—"—"—"—"—"—"—"—"—"—"—————~—~——————————— — — —— FKPAPPTNTONFATYREGYNVYGTESV-———-—==—-——
Cmil GluAl

-—-MSTSGIQALLCVSGACVCLCAIPSEAGLGAWLPRLPLHHQESIRPRGAHTRLYSCRLSLFLESSAAVSVETENVDISNSFAVT
HA--—-—-—- FCSLF--QRGVYAIFGEFYD-———-=-———————— RKTVNTLRSFCGALHLSFITPS-—-——-—-————=--—————— FPVDTSN

PFMSL-GISIMIKK----PQKS-KP-—————--- GVFSFLDPLAYEI-W---MCIVFAYIGVS-VVLFLVSR--FSPY-EWH--TE
EYEEGQDPONS—=—==============—=——=—=—— DQT----NEFGIFNSLWFSLGAF-MQQ-G---C--DISP---RSLSGRIVGG
VWWEFTLITIISSYTANLAAFLTVERMVSPIE--SAEDL---AKQTE---TAYG-TLDAGSTKEFFR-——————-- RSKI-AVFEKMW
AYMKSA-—=—==———-———————————— EPSVFVKTTEEGVARVR--KSKGK-===-=-=-=--— YA-YLLES-TMNEYIEQR-KP---C-
DTMKVGG--N-LDSKGY-GVA-TPK---G---SA--LRTTVNLAVLK--LSE-QGILDKLKNK------ WWY—==== DKGECGSK-
-DSASKDKT----SALSLSNVAGVFYILIGGLGLAMLVALVEFCY---KSRSETRRM-=-=-====------------———————————
-——-KVAKSTQTL--========———————————————————————=———— NAPSLQYATCKEGYNVEFGMESV—-===========-—
Hsap GluAl

—————— MOHIFAFFCTGFLGAVVGANFPNNIQIGGLEPNQOSQEHAAFRFALSQLTEP-------—--PKLLPQIDIVNISDSFEMT
YR-————- FCSQF--SKGVYAIFGFYE-=====—-——————~ RRTVNMLTSFCGALHVCFITPS—=========—————— FPVDTSN

IGYW-—----""""""""""""""""""""="—=————————————————————— NEDDK-—-====———=———— FVPAATDAQAGGD---
———————— NSSVONRT---YIVTTILEDPYVMLK-----KNANQFE--GN------—-—---—-—-——--DRYEGYCVELAAETAK--HV-
G————- YS-YRLEIVSD-G-KYGARD-——-———-- PDTKA--WNGMVGELVY-—=—————— G-—--RADVAVAPLTITLVREEVIDFSK
PFMSL-GISIMIKK----PQKS-KP-———————— GVFSFLDPLAYEI-W---MCIVFAYIGVS-VVLFLVSR--FSPY-EWH--SE
EFEEGRDQTTS-———-—-—-———-——————————————— DQS-—-—--NEFGIFNSLWEFSLGAF-MQQ-G---C--DISP---RSLSGRIVGG
VWWEFTLITIISSYTANLAAFLTVERMVSPIE--SAEDL---AKQTE---IAYG-TLEAGSTKEFFR-——————— RSKI-AVFEKMW
TYMKSA--— - ————— EPSVEVRTTEEGMIRVR--KSKGK-———————— YA-YLLES-TMNEYIEQR-KP---C-
DTMKVGG--N-LDSKGY-GIA-TPK---G---SA--LRNPVNLAVLK--LNE-QGLLDKLKNK-—-—-—-—-— WWY-———— DKGECGSG-
—-GGDSKDKT----SALSLSNVAGVFYILIGGLGLAMLVALIEFCY---KSRSESKRMK----=-—-—-=—--—-—-————————————————
———-GFCLIPQOSINEAIRTSTLPRNSGAGASSGGSGENGRV-——————— VSHDFPKSMQSIPCMSHSSGMPLGAT——————————
Locu_ GluAl

—————— MORSFTLFYTSFLGVCLGSSFPSNINIGGLEFPT-NSHEYEVFRFALSHHQDI -—-—-—-—-—-—-—-PKLVPQVDMVHIGNSFAMT
YA-————— FCSQF--SKGVYAIIGLYD--—=—===—————— KKTVNMLMSFCGALHVCFVTPS-———=———=———————— FPIET?%
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PFMSL-GISIMIKK----POKS-KP-———————— GVEFSFLDPLAYEI-W---MCIVFAYIGVS-VVLFLVSR--FSPY-EWH--AE
DFEDGQDPPQQ-——-—=————————— QOOOHOOQOOOONQEQTNEFGIENSLWEFSLGAF-MOQ-G---C--DISP---RSLSGRIVGG
VWWEFTLITISSYTANLAAFLTVERMVSPIE--SAEDL---AKQTE---IAYG-TLDAGSTKEFFR-—-—————- RSKI-AVFEKMW
SYMKSA-—-—-——=——————————————— DPSVEFVKTTDEGVFRVR--KSKGK-—-——————— YA-YLLES-TMNEYIEQR-RP---C-
DTMKVGG--N-LDSKGY-GIA-TPK---G---SP--LRNPVNLAVLK--LNE-QGLLDKLKNK------ WWY-———- DKGECGSG-

Blann GluDalpha
-MTTHGLPATLFVLAFIGNLLQATHGYPDKVTIGAFFEEPTTAEETAFKYAVDQINRN---SSILPGVKLLYKKEVMDRSNPFLAT
IK-—=———- VCSLM--TSQIAALVSITS—=====——=————— QSTNSVLOSMTNTMTLPHLYVP-========——————— RPSCNCK

——————————— FENTT---LTVVTLTEKPFIFKD-----IPEDGPP---------—-—-—-—-———-—-——--AFRGFLIDVLNELKT--QL-
K-———- FS-YTIFETPD-Q-KYGAKK-—-—-—-——— ED-GE--WNGMVGQLVQ-—-——=————— K---RAHIAVSALTITSEREDVVDFTK

DYTTIGR--P-FNMKGY-GIA-LQE---G---MS--LRDQLSISILK--MQE-SGKMDELKSK-—=—--- WWP----SENAKCPAE-
-SSSQKSKA----SELGLNSLAGVFYVLALGVGISIVIVLIEIIWW--LLRGEGKLKRP--==-=-=-----------—-— - —————
-—-—--KPKNDKIV-=======———m - — = — === ———— LEEVERIEIKHIPNDSTSSNGKRKIWT-—====——--
Lvar GluAbeta

—--MANQARKLHFMMCVLLSLVYVTSAGYQITIFGIFDEDVTEHDPKSVGFRRGMIKYNVQSNSTGSPFQLMGFEVRIPVNNSEFILT

DVYPDFSAEYLLAMQPOQVLOPLVDYIGYFHWSSLAYIYEGQ-—-———— TGFLRLHNFLDLIR----PLGIE--————-———————————
-VTHRRINIDSVNETLNELKDTGKH--————=———-— RITICDANL-PLTDTVLRNSI--D--LEMT-TASYHMVYLNL----DFDTI

PYMSF-GISIMIKK----MKSP-RP-——————-—— SGFSFFQPFTNEI-W---ICLALATCGVS-MIMFQICR--FSSS-EWRIETD
NSDDVSNGNRV--====——=———————————— AGAGKGVKWTNDFYILNSLWFALGAL-MQQO-G---S--DILP---RSISGRIMGG
VWWEFTLITISSYTANLAAFLTTQOSMOSPIK--SAEDL---AAQTK---IQYG-VHKGGSTVEFFR--—————- KSSH-PLYRKMW
SFMANT---—-—-——————————————— EPSPLAESTEDGVNRVR--ESDGK-—-—————-—— YA-YLLES-KMNEYRETQ-KP---C-
DTMAVGD--P-IGTSSY-GIA-VSK-—-————— HLVELQKELTVAILE--LRE-RDILRRLEEK--—---- YWV-———— NRSQCVKD-
-DTDGTDT----- RALNLDKLAGVFYILLAGTAVALLVSIVDLIY---RSKKQIREEL-------—---——————————————————

Spur GluAbeta
—-MATIQHGKLHLTICILSSVLYVASAGYQITIFGIFDQDVTTDDPKSVGEFRRGMIKYNVQSNSTGSPFQLMGFEVRVQVNNSFILT

DVYPDFTAEYLLAMQPQVLOPLVDYIEYFHWTSLAYVYEGQ-————— TGFLRLHNFLELIR----PLGIE--—————-—————————
-VSHRRINVDTVNETLVELKDTGKH--————————-— RIICDTGL-ALTNTVLRTSL--D--LEMV-TASFHMVYLNL----DFDTI
DTSN-—-—-—-—- MSFG-—-—————— GMNLTGEFSLITNKSSEAYQDLFGDWSDKFRDSHPTLANSN-—-———————— VGYEAILAHDLCRV
AVSAA-—————————— RSIHESGRELPLPRVNTYH-----—-————————— RCFKQVKEGTETVAS——————- TVGPELLDAI----

————————————————————————— ODDPFLMNV-----TLPDGT-----—--—-—-—-—-—-—-—-—-——-—-——-FRFEGFCVDLLKKIVE--IY-
P-——- FK-YRIQLVKD-G-NYGTLQ-——-———— RN-GK--WDGMIGEVMY-—-—-—————— G---TADISVAPLTINTDRERVVAFTK
PYMSF-GISIMVKK----SKAP-RP-——————-—— SGFSFFQPFTNEI-W---ICLALATCGVS-IIMFQICR--FSTA-EWRIETD
NSSSDDVSNGN--—-—-—-==—==————————— RATGAGKGVKWTNDEFYVMNSFWFALGAL-MQQ-G---S--DILP---RSISGRIMGG
VWWEFTLITISSYTANLAAFLTTOSMOSPIK--SAEDL---AAQTK---IQYG-VHKGGSTVEFFR--—————- KSSS-PLYRKMW
SFMANT---——--——————————————— EPSPLAESTEDGVRRVR----ESD---------—--—-—-——-——-———————— ———— —— —— ——



242

243

244

245

Arub GluAbeta
-MELSSVVHGVLLLELAVFLVFPTSEAVEFYSLGGIFDDGPPPNPERMIFVQSSTIRNN---TIRSNSSSSSRPFLOHTKLENNAAVL

veTW----- - ——— === = m NGANK--—-————-—-— QRLTFDSQGDTEAPISP---
——————————— GEGRM---YTITSILNPPFLMRK-------PGGKP--——-------—---———-—--NEYQGYCVDLLIEIAR--VYR
G---PKEFN-YKIELVSD-S-EFGSQM-——-——-—-— AN-GK--WNGMIGELMY--—-—-————— G---KADIAVAPLTINVQRERVIGFTK
PFMSV-GVSIMIKK----PMDN-KP-—-——————— SVFAFMOQPLAPEI-W---MCVIFACCIVS-VVLFQVSR--FSPK-EWHRVDH
PPSTPSGTGDY-——————— SSEKPGERFVTEDQEETE----NDFGIFNSLWETVGAL-MQQ-G---C--ELCP---RSMSGRLTGG
VWWEFTLIIVSSYTANLAAFLTAKRMVMPIS--SASDL---VDQTA---ITYG-ILKSGSSQTFFQ-—-—————- TSTV-PLYRHMW
EFMRNS-———---"——--—————————— ERSPFANTTQEGVERVR--KSNGK--——-——-—-—-— YA-FLLES-AMNDYYNSQ-PP---C-
DTMMVGS--L-LDSKSY-GIG-VSK-—-————- HLVEVRELLTLAILE--LRE-QAALDTLOKK-—-—-—-—-- WWS---GNGSSSCKVQ-

Pmin GluAbeta
——————— MRGVMLLVLPIAVIFSTCKAVEFYSIGGIFGDGPPPNPERMIFVQSATRNNIRSNSSAFRPFHLOQHTKLANNAAVLRK-

KSKHSIFR-YKIKLVAD-G-EYGAQM—-—-————— EN-GK--WNGMIGELIY-—-—-—————-— G---KADIAVAPLTINVQRERMVGFTK
PFMSL-GVSIMIKK----PODN-QP-—-——————— GVFTFMOPLAPEI-W---MSIVFACIIVS-VVLFQVSR--FSPK-EWHPVEH
PPPTPSGTGEF-——————— NLNKPGERFVTEDREETE-—---NDFGIFNSLWETVGAL-MQQ-G---C--ELCP---RSFAGRVTGS
VWWEFTLILVSSYTANLAAFLTAKRMVMPIS--SAADL---VDQTT---ITYG-ILKSGSTETFLK-—-—————- TSTV-PVYRHMW
EFMANS-———————————————————— EDSPFANTTEEGVERVR--KSNGK--—-—-——--—-- FA-FLLES-AMNDYYSQQ-PP---C-
NTVRVGN--L-LDSKSY-GIG-VNKQLVD-—-—=—-—- VRELVTLAILE--LQE-QATILTRLEKK-—-—-—--- WWT----SNNESCRIP-

Apla GluAbeta
-—-MALTVYGVILLILPIAVVFPTSQATIEFYSIGGIFDDGPPPNPERLIFVQSVICNNIRCNRSEERPFQLOHTKLANNAAVLOT -

ESFPDMKFDYVVSLRPSLIQPLLDLLDYNHWKQFAYIYDGK-———-- RGMRRADTLMRIFP----RYGYD-V-—————————————
-TFKHLRMEEPITETLKNMRDSGRH--——=—————-— HITFDLSL-EASERALRKLQAND--LGMV-TASYHYIFMDL----DIGEI
DMNQ-—-—-—-—-- FOLG-——————— GLNLTGFRLL-DKESDVYQDFIVDWRSCVRNNSYIDVDTKYF----———— HLSNPALSLDMMEV
ALEAL--—7——————— NKFRLDKRESVKKKERTR--——==—————————— TCKLGMSSALVPS————————— SEGPILINII----

RNKHSTFR-YKIKLVAD-G-EYGTQM—-—-————— EN-GK--WNGMVGELMY-—-—-—————— G---KADIAVAPLTINVQRERVVGFTK
PFMSL-GVSIMIKK----PODN-QP-—-——————— GVFTFMOQPLAPEI-W---MSVEFFACVIVS-VVLFQVSR--FSPK-EWH---—
-RVEHPPPTPS---GIGEFSLNNPSERFVTEDREETE----NDFGIFNSLWEFTVGAL-MQQO-G---C--ELCP---RSFSGRLTGS
VWWEFTLILVSSYTANLAAFLTAKRMVMPIS--SASDL---AEQTS---ITYG-TLASGASETFFK-—-—————- TSSV-PIYRHMW
EFMSNS--——-——--——-—————————— EDMPFANTTEEGVERVR--KSNGK--——-——-—- YA-FLLES-AMNDYYNQQ-PP---C-
NTMRAGN--L-LDSKSY-GIG-VNKQLVD-—-—=—--- VREFLTLAILE--LQE-GAILNDLQKR-——-—-- WWT----SONESCRIP-

Cgig GluKdelta
RRVPNIKMPWITPLCLLCFTPVICGTSFQOQFRVDGFFGDSNIGATINMEFKWAMQQLNME -—-NLKHPGTPNANYTQSVTGDDPFEAG
NH--—-——— VCEAI--NNGSRVIFGPFT--———————————— RASANHVQSVGRSLQIPVLQAH--—-——==———————— WDPRDLTIT



246

247

248

249

Lvar GluAalphaalpha
————— MEGKILQSIVIACLIILLWTSYSASSSTIMVGGVEFDRYRDFGFERGIISHNTQ---KNKSSAFQFMAYVLPALLEDPENVT

veTW----- - ——— === = m QSNNK--—-=————— TRLTINEEDPKLFLODI---
————————————— NKT---FIITSVFESPFMMLK-----DEKDQTP--GN-----—-—-—-—-—-—-—--—--GRYEGYCVDLLHAINE--HH-
P-—- FK-FIFRVRND-S-AYGNAD-—-—-—-——-— EN-GT--WDGMVSDIMT-—-—-—————— K---KADIAVAPLTINSERQRVIDFTK
PYMSL-GISIMIKK----PQHT-HP-—-——————— SVEFSFMHPLSYEI-W---LSIIFAYLGVS-VVMFLISR--FSPD-EWY--PV
EKGSLKSAPST--——=——————— EGDLDRVEPGDKKE----NNFGIQONSMWESLGAL-MQQ-G---C--EVSP---RCLSGRIVGA
VWWLFTLITISSYTANLAAFLTVQRMSTPVN--SADDL---VKRKD---ISYG-IQGGGSTENFFS———————- SSNI-PLYMTMW
KSMTSA--——-—————————————— Q--PSPITNSSVQGIDRVR--NANGK-——-—————-— YA-FLLES-TMNEYQONQQ-KP---C-
DTMKVGS--N-LDSKSY-GIG-VAR-—-————— DLTMLRDELTLAILQ--LGE-DGVLDNLKKK-—-—-—--— WWY-——-- DKGKCEPE-

Lvar GluAalphabeta
————— MAGKMSHALVVVCMGTLFRTCCSAGSSTIMVGAVEDRYLDFGFERGIISHNTQ---KNKSNSFQFMALELPALLEDTENVT

MGLTISSSDYLLSMMPSLVPPVEDCVKY FKWDKFAYVYSSQ-—-—-— EGLORYQTLSSRFP----SKQYD-T—--—-—-——————-—
-TVRRVGSEPETRLLLKSFRDSGRH-—-—-—-—-—- RITIFDTTG-NDTQLVLRQAS--M--LGMI-TSSFHYLFLDL----DLADV
NMDD-——-—-— FIFG--—-—-—- GMNVTGFQLV-NKTDPHYKSLEMMWYKRQAYLRQGNQTFDWPONTSSLGYLKTMTALS YDVTRV
FWETI-—-——-—-——— SMLKKNKRIQLLTVRAAR-—-————————————- SCGNPGFKKI—-—=-—=—-=—-—-— PQDKDVLEYTI----

PYMSL-GVSIMIKK----PONT-RP-—=——=———— SVEFSFMHPLSYEI-W---LSTIFAYLGVS-VVLFLVSR--FSPD-EWYTVEQ
GTLSSAPSTEG-—-—-—-—-———————— EIDRDEPRDKKA----NNFGIQNSLWFSMGAL-MQQ-G-—--C—--EVSP---RCLSGRIVGG
VWWEFFTLIITISSYTANLAAFLTVERMSFPIN--SAEDL---VKRKD---ISYG-IQRGGSTQSFFS———————— TSKI-PLYNTMW
RSMSNN---------=-——-—————— NTLPSPMTNSSVQGIERVR--HSNGK-—-—-—=———— YA-FLLES-TMNEYQNQQ-KP---C-
DTMKVGS—--N-LDSKSY-GIG-VAR-—————— DLTLLRDELTLAILQ--LGE-DGVLDNLKKK-—-———— WWY—-———— DKGECDPQ-
-SQOAMDQA-—-—--— SALSLSNVAGIFYILVVGMGVAIGVALTEFYW---RTRSQSNKEKI--—--=-—==—=—————————————————
—-——--SLSNALKA--—-—-—————————— KIRMSVTGEKG-—---- I-————- MRQVNPMACEKALLSKDRESPSATRRGQTSV—-————
Spur GluAalpha

————— MAGKMFQALVIVCATILMWTTYSNGSSTITIVGGVFDRIRDFGFERGIISHNTQ-—--KNKTSAFQFMAYVYPALLEDTENVT

PYMSL-GVSIMIKK----PONT-RP-———————— SVEFSFMHPLSYEI-W---LSIIFAYLGVS-VVLFLVSR--FSPD-EWYTVEQ
GTLSSAPSTEG-—-———————————— EIDRVEPRDKKA----NNFGIQONSLWEFSMGAL-MQQ-G---C—--EVSP---RCLSGRIVGG

Anja GluA
—————— MRHCEGLTVSLFLVYVGLCKTYGKYMIGGLEFPEGYMHNQTMISYKRALTIQHNVRSNSTLHKYQTAALSDRGDLSDSEVVS
GLICKCENTCKYIKNTGPLCFAAVVH-—======——————- SNTVQTMASYSTAFAVPFITPS——=———————————————— FAKT

IGvW--------------------------------"-----------—-—\—\—— NSSLT--——==—————— EAERQKVESTPDNN---
————————— ETLONRT---FTVTSILEKPFLIKK-------VGTTPADGN-------—---—---—--EQYEGYCKDLLDELSK--HL-
K-———- FK-YKLQLVKD-G-EYGTYD-—-—-—-——— ETLGR--WNGMIGEIKD-—-—-—————-— G---TADMAVASLTINAQRERDVLFTK
PFMTL-GISIMVKK----PLDP-SP-—-——————— DPFSFLRPLSTEI-W---LCIIFAYTGVS-VVLFLVSR--FSPT-EWYTVRE
DGDVSPTPVED-———=——————————— SSTEEDEPKT————NDFGIFNSLWFSMGAF—MQQ—G———C——EISP———RSLSGRIV?%
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VWWEFTLITISSYTANLAAFLTVERMDSPIE--SAEDL---AKQTD---ITYG-TLASGASFEFFK-—-—————- NSKI-HVYERMW

NFMQOST-------"—-—————————— DPPPEFVKTNQQGVNRVR--QSDGK-———————— YA-FLLES-TVNEYHNQQ-LP---C-
DTLKVGS--N-LDSKGY-GIAVSPN-—-—-—-—-—-- LPK-LREQLTLALLE--LRDWNNTLOHLOKK--—--—- WWY-——-- FKGNCDPT-
-DSNSQGTA----SALTLSSVAGVFYILICGLALATIIVAILEFCM--—————-—-—————————————————————————————————
—-———-RSRKHMRQTRKPSKSTSYPTISKAALRDDDPANHP---—-——-————— MLOTREQMLKLHGMETRCSNRR---=-=-=-=-——==—-———

DLED------ YRHG-—-—---- GANITALRLI-DPERREVIDVRTEWLLEERRSGKSPLMGQSE-—-—=---~ IQTETALAYDAVHL
FARAL-—-—=--—-—-— HELSQAQDVTTSIL———=-—=—-————————————— SCDKSQTW-—-—=-—=—=—=-—-— NHGNSLLNYM---—

TG W=~ = == == = == = m o NRLSG--—=-—=---~— VNITLDYKEKQVERAKS---
——————————— LSNHT---LVILVKLDEPYVIKR--—-—=--=--—-—--GE-——--—--—-—-—-—--GDYIGFCIDLLRI TAK--KR-
N--—-- FT-YVIKEADG----YGSQ-—-—-——-— RN-GK--WDGIVGQLMD-—=-—-——-— R---KADIGLGGMSITHEREEVIDFTK
PFLTL-GITILFAK----PVPK-AP-—-—-—-—- QLFSFLSPLSVEV-W---VYVIAAYLCVS-FMLFVIAR--FSPY-EWC----
—————— NPHPC----—=-—=—=-=-=-—=-NENTDIVE----NQFTILNSLWFTIGSL-MQQ-G---C--EIAP---RATSTRLVAG
MWWFFTLITISSYTANLAAFLTVERMISPIT--GAEDL---AKQSS—--TAYG-TVRGGSTMSFFA--—-———- NSKI-DTFKRMW

Bgla GluKalpha

-—--MQPRYDLHFRIVIVMVAVKLATSLPERLLIGALVEKEYEGHWRATEKAVENLNLN-——--- LFQNMVVIVDRDTIQPQDSFQAQ
KK====—- VCRMS--QTGIAAMFGPVS—====———=————— SLAAGHVQSICNAFEIPHLQWR-======—=———=————— WDARDN
RDYFS---INLYPHYLTLSKAYKDAIQHWGWDQFTILYENN-———-- DGLTRLOQEVLKTSDEIKTPQITV-====———————————
-RKLEAISNSDYVSVLKDLKRRGEF-=======——-- RFIIDCDL-RSITKILHAAL--K--IKMI-SELFHYFFITL----DLGLL
DLED-=-=---- YRYG-——=————- SANITAYRLI-DPARDKVVNVKTDWLRHAKKGHESPLMGYAETIEGNSSHTLLTETALAYDAYEL
FAYAL-========—= MAYSKVQEVATMNQ-====——===—————————— PCDKMYTW-=========———— RHGNSLLNYM----

——————————— ITNKK---LIVTTYITKPYVMKD-—-—=————-——————————————————NVTGQYYGFCIDLLNETAK--TR-
N--—-- FT-YETQIESKVGKRIGNN-—--—-—-— NN----- WDGVMGALVN-——-——-—=—- R---KADIGIGDLTINLVREQAVDFTK
PFLTL-GITILFKK----PAPK-AL-—-—-—-—- NLFSFLSPLSFDV-W---VYMIAAYLCVS-FMLFVIAR--FSPY-EWC-—--

Acal GluK
-—-MQFMTSLWLCLVCMVALIHLTKAMPERLRIGALFEPDYEGOQWRALEWAVEEINLK---SDLLAGTLVLVDRDTVPPQDSFTAQ
RK-————- VCRMS--QEGIAAMFGPVS————-=-———————— AMTAAHVQSMCNAFEIPHLOWR---—-—-————====—-———— WDPRDK

N-—-——- FS-YRIELTDT----VGKEQ-——-—-——— SN-GS--WNGVMGALID-—-—-—-—-———-— R---KADIGIGDLTINLVREQQVDFTK
PFLTL-GITILYKR----PAPK-SL-—-——————— NLFSFLOPLSVDV-W---VYMIAAYLCVS-FMLEVIAR--FSPY-EWC----
—————— NPHPC---—--------—-—--———-NPDTDEVE----NQFTVMNSLWEFTIGSL-MQQ-G---C--EIAP---RALSTRMVAG
MWWEFTLIMISSYTANLAAFLTVERMVSDIN--SADDL---AKQTK---IKYG-TFAGGATQEFFQ-—-—————- KSNM-PPEDRMW

GE-—--—- VCKVI--SFGSEVIFGTHS-—-—-—-—-—=——— RSSSEYVTSLCNQLSIPNLQIH-—-—-—=--=— WDSREVVTSKRPD
RDHMT---LNLYPDHHTLSAAQRDLIKFWDWKKFAVLYEDN-—-—-— DGLIRLOSILKLSF----KGRVA-ITT-—-—-—-—-—=—
-RKINFLNPESVKNVLKDLKNTEHQ-—-—-—-—-—- RITIVDCHY-DRVHDILKEAA--E--TEAL-SEYFHYHFMTL----DLGVT
DISE--—--- FSEY--—-—-—- GANITALRLV-NPEHGAVKNLTEEWKQLQFNIRGNRSPLRKGQLQ—-—-— IPTETALMHDAVIWY
LTEAA-—————————- LALNEANPTALASYSRA-——————————=—=——— SCDKAAPW-—-———————————— EFGADLLGYM----
————————————— KSV-NVDGLSGTI--QFGQ-YGQRENF--—-ELEV---—-—-—-—-—--VKFSHEFKKVQK-—-—-—-—=—=—
TG T~ === = = — NSLSF--—=-——————————- LNITDDNESLS---
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DLTQIGN--W-LNSVGY-GIA-LPK---G---SP--YKDKISQRILY--LOD-KQVIKQLYSK-—-—-—--- WWT--KMYINQTCDNE-
-KKEPS-—-=-——-- NALSIONLGGVEFVVLVGGIGVSIVIAVFEFIYYYSDRWKKDLERSSEFSLSPIGRDQTQVSIGAALMYDATIKVL
YRALDLLTTMRNVDFKRKISCDEGTVEYRTARNCDLMOVGQOLDSKGYGIKEFCDNTKTPSTKALELRNVGGVEVLVLTGTFCGEVI
ALIEFVCNARKISRKGEST
Ajap GluKalphaalpha

RG S === == == = NTSSG--—===———=—=—=———=— IFLKPLAR---
——————— DEILNFNRT---LRITTVLENPYVMRR-----HSEGGTPLTGN-----—-—-—-----DQYEGYCIDLMRNIAK--TV-

Cmil GluK4
———=SPSILYFLITIILFTTTCIILKSKQROMYCFTADQMECSRGERLAITLAKNHINRL---LELSDNPKLEIDIFELLRDSEYETA
ET-————- TCQIL--PKGVVAILGPSSS-—-—-———————-——— PASASIISHICGEKEVPHVKVA-—-—-—-————————————— AEEIPK

————————————————————— DVSPQENPYVMLK-------LNHQQLEGN----------—-—---ERYEGFCVEMLQELSN--LL-
R--—-- FK-YKIQLVAD-G-VYGVAE--—-—-— PN-GT--WTGMIGELVT--—-—--—~ R---KADLAVAGLTITAEREKVIDFSK

Hsap GluKb

-—-—--MPAELLLLLIVAFASPSCQVLSSLRMAAILDDQTVCGRGERLALALAREQINGI---IEVPAKARVEVDIFELQRDSQYETT
DT--—-—-—-- MCQIL--PKGVVSVLGPSSS—-—-=-=-=-=—-—————— PASASTVSHICGEKEIPHIKVG--—--—-—-—-=—-=——————— PEETPR
LOYLRFASVSLYPSNEDVSLAVSRILKSENYPSASLICAKA-—-—-——-— ECLLRLEELVRGFLISKETL---=--=--=-=—-—————————
—-SVRMLDDSRDPTPLLKEIRDDKVS-—-=--——-—=———— TITIDANA-SISHLILRKAS--E--LGMT-SAFYKYILTTM----DFPIL
HLDG------ IVED---———-——-— SSNILGFSMF-NTSHPFYPEFVRSLNMSWRENCEASTYLG---—-—-—-—-——— PALSAALMEFDAVHV
VVSAV-—-=———————— RELNRSQEIGVKPL--—-—-—-=-—-—-—-—-—————————— ACTSANIW--—-—-—————————— PHGTSLMNYL----
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—————————————— LANKTLTVTTILEDPYVMRK-------TNYQEFAGN----------—--—-—--DQYEGFCVDMLKELAD--IL-
K-———- FS-YSIKLVDD-G-LYGAPE-—-—-———— PN-GS--WTGMVGELIN-—--—-—-———- R---KADLAVAGFTITAEREKVIDFSK

Hsap GluK4
-——-MPRVSAPLVLLPAWLVMVACSPHSLRIAATILDDPMECSRGERLSITLAKNRINRA---PERLGKAKVEVDIFELLRDSEYETA
ET--—--—- MCQIL--PKGVVAVLGPSSS-———-——-————-—--— PASSSIISNICGEKEVPHFKVA--—-—--—-—-—-—-——-——- PEEFVK

Cmil GluKl
--MSERYTNVILLLLEALTHALCCLFRFPGGIFETTENEPISVEEMAFKFAVTININRN---RTLMPNTTLTYDIQRINLYDSFEAS
RR-—————- ACDQL--ALGVASVFGPSH-———--—-—-—————- SSSLSAVQSISNALEVPHIQTR-—-—-=-—-———————— WKHPIVNQKD



262

263

264

265

Hsap GluKl
GLWTRDTSWALLYFLCYILPQTAPQVLRIGGIFETVENEPVNVEELAFKFAVTSINRN---RTLMPNTTLTYDIQRINLFDSFEAS
RR=—==——- ACDQL--ALGVAALFGPSH-—====———————— SSSVSAVQSICNALEVPHIQTR-======—————— WKHPSVDNKD

Cmil GluK2
LLSNPVFECSTRLFLCLLWMGYSQGMPHVLRFGGIVEKTPSGAEELAFKFALNTINRN---RTLLPNTTLTYDIQRINIYDSFEAS
RK-————- ACDQL--SLGVAAIFGPSH-————--——-—————- SSSANAVQSICNALGVPHIQTR-—-—-—-—-———————— WKHQVSDNRD

Hsap GluK2 80
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ILSNPVFRRTVKLLLCLLWIGYSQGTTHVLRFGGIVESGPMGAEELAFRFAVNTINRN---RTLLPNTTLTYDTQKINLYDSFEAS
KK-————- ACDQL--SLGVAAIFGPSH--—-——————————— SSSANAVQSICNALGVPHIQTR--——————————— WKHQVSDNKD

TG T~ === === — = DPASG-—-—=-—=——=—=~— LNMTESQKGKPANT -~
———————— TDSLSNRS---LIVITILEEPYVLFK-------KSDKPLYGN-----—-—----—--DRFEGYCIDLLRELST--TL-

Locu GluK2
————————— CLSRCNSKYQALMLHEFSFFLGGIFESIESGPSGAEELAFKFALNTINRN---RTLLPNTTLTYDIQRINIYDSFEAS
RK-————- ACDQL--SLGVAAIFGPSH-————-—-—-—————- SSSANAVQSICNALGVPHIQTK-—-=-=-—-———————-— WKHQVSDNRD

TG T~ === === — = DPASS-—-————-—- LNMTESQKGKMANITDS- -~
——————————— LTNRS---LIVSTILEEPYVMFK-------KSDKPLHGN------—-—-—----DRFEGYCIDLLKELAN--TL-

Cmil GluK3
EFQAGLVYPIERAATIYYHPTEFDYRCEFSLPGGIFELVEGGTVGAEELAFKFAVNNINRN---RTLLPNTTLTYDIQRINIYDSFEAS
RK-————- ACDQL--SLGVVAIFGPSH--—7—————————— SSSSNAVQSICNALEVPHIQIR--——————————— WKHHPMDNRD

Hsap GluK3
RLRSLVWEYWAGLLVCAFWIPDSRGMPHVIRIGGIPNAQVMNAEEHAFREFSANIINRN---RTLLPNTTLTYDIQRIHFHDSFEAT
KK-—————- ACDQL--ALGVVAIFGPSQ-————————————— GSCTNAVQSICNALEVPHIQLR-—=—=———————— WKHHPLDNKD
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272

--—--SFCSTVAD--—-——————————— EIRFSLTCOQRRK-—-—==——————— HKPQPPMMVKTDAVINMHTEFNDRRLPGKDSMACSTS
Locu_GluK3

SSRSVILEYWKALILCLEFWIQYSRGMPHVIRIGGISPGPVVSAEEQAFKFAVNNINRN-—-—-RTLLPNTTLTYDIQRINIYDSFEAS
RK-————- ACDQL--SLGVVAIFGPSH--———————————— SSSSNAVQSICNALEVPHIQVR--—-——=——————— WKHHPMDNRD

Anja GluKalpha

MLKSRKTCNIGLWILCLFLOQHTVSQNPSLKLGAVFKDGDNGTDEEFMFQYAINKTSTIEGDTIYLQPDENILDFKEKVCLEH-=-=--=
——————————————— KGGMISLIGPST---=-=-=—=-=-=-—-——-=-SYNAFKVKTVCSSLGIPYIDTK-—---—-—-—-—-—-—-—-—--—--WAPYRSEK
QLILN----- MMPDNNLFSKAILDLIEFYDWTTLTLLYEDD-==--- AGLMKFKELFESAS----EIGI-—----———————————-
-NIMLSRLVGEYEVVLKNVKKMSTIS—===———-—-—-- NVIIDCRQ-ESLEHILTKMN-—---- ENKM-FEYYHLIFTSL-==---- DF
HIFSSIIEGITTV-======-= EFKVTSLOMF-DLNEEPVRDLONSLNDARSIFD-==========—=—=———- LTIQSALIYDAVNL
VGRAL-=====————- NYSSAQGKDIKKIKNL-=============—-—--— DCDLIVTNQTW-=======——- RHGTKMENAL----

I¢cTw-—--------------=-----------"-"-"-"-"-"-"-"-"-"-"-"-——"—"—"—\—"—\———— NKTDG--—=—=———————— FAKREVKIIEKP---
——————————— NIKKI---LRITSVLAKPFVMLK-----DTTESQG--—-———--—-—-—-——-—-————--—-RMYEGFCIELLNYLAQ--MM-
D-—-——- FE-YKLTLVED-G-MYGTLVN-—-—-—-—-— ADTNE--WNGMVKELID--—-—-—-——-—- K---KADLAVAPLTINLAREKVIGFSK
PYMYL-GLSILYNI----HEAK-SP-—-——————— GIFSFLNPLSEFDV-W---LYILIAFLSVS-IMLFLVAR--FSPY-EWY-—--—
—————— NSHPC---—--—-—--—-—--—-—--———-NPECDVVE----NQFTFLNCMWESFGGI-MQQ-G---S--ELTP---KAFSTRALSG
FYWEFFSLILLCSYTANLAAFLTVNRMTSPIQ--NADDL---ARQTA---IEYG-TLSSGATQLFFK-—-—————- RSSI-PTFEKMW

I¢cTw-—--------------=-----------"-"-"-"-"-"-"-"-"-"-"-"-——"—"—"—\—"—\———— QAGER--————————- QALNITDRSLAGSNVT---
————————— NSLRNKT---LIVITILEKPYVMQR-------RSDEELLGN------—---—--—--—--DRFEGFCIDLLNEIAR--IL-
G-————- FK-YEIYLVPD-G-QYGAPM-—-—-—-——-— ED-GE--WSGMVKELID--—-—=————-— Q---RADLAVAPLTISFMREQVIDFSK
PFMNV-GVTIMYRV----PNRT-NP-—-——————— GVEFSFLNPLSYDI-W---LYILLSYLAVS-GVLEVLAR--FSPY-EWY-—--—
—————— NPHPC---—-------—-—-——-———--NPNSDYLE----NQFTLLNSMWESIGAF-MQQ-G---S--EIMP---RALSTRLVSG
AWWFFTLIMISSYTANLAAFLTVERMESPIE--SADDL---AKQTK---IKYG-TLDSGATQTFFK-—-—————- NSKI-PTYEKMW
AFMSSQ-—-—m————————————————— EPSVFTKSTEEGIDRVL----NEN--—-—-———-—— YA-FLLES-AMNEYFTHR----- NC-
NLTRVGG--L-LDSKGY-GIG-TPE---G---SP--IRDKITIAILQO--LOE-AGQIQMLYNK-—----- WWV—-———- NMGQCSNE-
-DKNKEA-—-——-—- SALGVANVGGIFIVLIAGLVVGILVAITIEFIW---KSRSSQERDKQHMONLSD---=-=-—-=——=———————————
----VFKGSLSS-——7——--"""""""""""""""————————————————— PNFVLPTNTNIIPRLKTQKTDYDDYCLS————————

——————————— LKNKT---FIVTTILENPYVMRK-----KAENGKVLVGN---------—-—---—--DQYEGFCVDLLEEISQ--IL-
G-————- FK-YKIELVPD-G-KYGAPE-—-—-—-——-— ED-GQ--WNGMVGQLIA--—-—————— R---KADLAVAPLTISYIREKVIDFAK

—————— NPHPC--——--------—-—-—-———-NPEYDMVE----NQFNLMNSLWYSFGGL-MQQ-G---S--EVAP---RALSTRVVSG
MWWEEFSLITISSYTANLAAFLTVERMVSPIK--DVDDL---ASQTK---IEYG-TLSSGSTTTFFK-—-—————- NSNI—EIYQR§§
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NLTQIGG--L-LDSKFY-GIG-TPL---G---AS--YRDDITIATLQ--LQE-GGALQEMKKK-—---— WY -—-—- SEGSCERK-
-DKKQEA-—---~— NALGFGNIGGIFFVLIGGIVLGVICAFGEFIW-—-KSKONAALDRK————-—=—-—=—=———————————
--—-SLCAEMGQ---—-—=-—=-—=-=~— ELSFATRCQSKE--—-—-—-—-—- MAQIGPPQRHNPTSPNLKNGSTITMRENV-——-—-—

—————————————————————————————————————————————————————————————————————————— MDKENPTPD---
————————————————————————————————————————————————————————————————— ELYEGFCIDLTKELAR--IV-
G--——- FN-FRIELVPD-G-NYGSP---—--—-— NTQGE--WDGMVREI ID-—=-—-—--— R---RADLATAPLTITYLREQVIDFTK
PFLNL-GISILFKV----PRKE-KP-—-—-—-—- GLFSFLNPLAIEIWW---LYVIGAYLIVS-FTIFTLAR--FSPY-EWY----
—————— NPHPC-----=-—=—=—=-=-—--NPDTDVVE----NTFNLSNSLWFTVGTL-MQQ-GSDINVADINP---RAVSTRLVGG
IWWFFTLITISSYTANLAAFLTVERMVSPIE--SAEDL-~—AKQTE—=—= == == == === oo

Pmin GluK

ISMKRNVVVGAVTVLFLIFTVQTAEERQPDEVRIGGIFIKNSKYEQAFRFAVNRINRK---RVPVNGAPANDTVEHVAGKNSFEDAY
KK-————- VCRLLAQEGGVAALFGPST-———--—-——————— AEGNLAVEGVSDRLDVPHIIAR-—-—-———————=—————— WEHKDR
PDGNQHREVNLYPHNRYISVLLSNLTEAYAWKKMTIVYQDE----— E-ALLRLHHVLERSR-——————-""—"—"—"—"——————————— G
ELTLRKMTGHNLNMLLKEIKRSGTY-—-=-—-—-—————-— HITIIDCRQ-EMLRPALELLL--E--LOML-QSHYHYIFPSM----DTCLI
DMMR—-————— YTGG———————— SVNITSFHLM-NMNSIRVKTTRRDWHHYQALEGAPYNETP-—-———————— FTTDIAFMEDAVSV

——————————— GTNRT---YKVTTILESPYVMMR-----ETAEGVELHGN----------—-----EQFEGYCIDLLELIAK--DI-
G-————- FK-YEIQLVED-G-NYGAE-—-—-—-—-——— VD-GT--WNGMIGELIS-—-=-—————— G———KADLVVAPLTISYVREQVVDR%%
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PYMHL-GITILYRV----PMPQ--N----P----GVEFSFLNPLSFDI-W---MYVVIAFLVVA-LTMFLLAR--FSPY-EWY-—---
—————— NEHPCNPDY-------—-—-—-——-—————--DKVE----NQFNLLSCIWFAFGGL-MQQ-G---S--EVNP---KAFSTRVLSG
FWWEFSLILVSSYTANLAAFLTVERMVSEIE--SADDL---AKQTK---IEYG-TRNSGSSHTFFK-—-—————- RSNI-ETYKAMW

LYFPPGSGLCQQL--GVGVAAVEGPTS————————=—=——— LODSLAVQSVCDVMDI PHIQTH-—-—=—=-—-————————-— WEPK
PHLPGQSTIYMHPSNDIVSRATRDLVKAFRWKKISIIYDDF—-—~—- NGLTRLKDVLMESM--—-HRDIE--—-—-—-—=————-—
~LTIYYTKSMPFGTMMKRIKSSGAN-———-—-—-—- HITIDCSR-KSLIQLLEKMM--Q--LQMM-MDYYHYIITPL----DTFSL
DLTR--—-—- YSGD-—-—---- MVNMTALQLV-DMQVPENMELLRE YKEYALRNGVGPEDAG-——-—-——-—~ MTTEGVITFDGVNL
ISKAL-—-——-—-—-— HHANRQTSNLAVKAL-—=-—=-—-—=———=—=——— SCERNQPW--—=-—=-—=-—-—-— ETGLTLHNDI----

————————— RAGINRT---LVVTTVLEKPFVMFK-----TTEDGRTLEGN-------—---—--—-—--DKFEGFCIDLLHQLSL--KL-
G-————- FD-YRIKLVED-G-NYGGQK-——-—-——-— ED-GS--FDGMVAELME-—-—-—————— R---KADLAVAPLTISYVREQVIDFSK
PFMYL-GVCILYRV----SEPQ-NP-—-——————— GVEFSFLNPLSFDI-W---MYIIMAYLTVS-LSFFMLAR--FSPY-EWY-—--—
—————— NSHPI---——-—-—--—-—-—-—-—-———-NPEYDAVE----NQFTLLSCLWEFSFGGL-MQQ-G---S-—-ELNP---KAFSTRVLSG
FWWEFSLILVSSYTANLAAFLTVERMVSPIT--NADDL---AKQTT---IEYG-TRTSGATNTFFK-—-—————- RSTI-HTYKTMW

——————————————————— LLLIYFQEKPFVMYK-----QTEDGRTLEGN------—-—--—-—-—-—-—-EKFEGFCIELLQHLAE--KI-
G-————- FD-YEIKLVAD-G-NYGSEE-—-—-—-——-— ED-GS--WNGMVGELIE--—-==—=——————— KADLAVAPLTISEVREEVMDFEFSK
PFMYL-GVTILYRV----PEPQ-NP-—-——————— GVEFSFLNPLSFDI-W---MYIIMAYLAVS-LAFFLLAR--FSPY-EWY-—-—-—
—————— NSHPI---—-—-—--—-—-—-—-—--—-——-NPDYDAVE----NQFTLLSCLWFAFGGL-MQQ-G---S--ELNP---KAFSTRVLSG
FWWEFSLILVSSYTANLAAFLTVERMISPIQ--NADDL---AKQTT---IEYG-TRNSGSTHTFFK---———-----"------————
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————————————————————— VIYFQEKPFVMYK-----QTEDGRTLEGN----—------—-—-EKFEGFCIELLQHLAE--KI-
G--——- FD-YETIKLVAD-G-NYGSEE--—--—-— ED-GS--WNGMVGELIE--—-—-—-—-——— KADLAVAPLTISFVREEVMDFSK

—————— GLTILFRV----PEPQ-NP---------GVFSFLSPLAFDV-W---MYVVMAYLAVS-LTVFLLAR--FSPY-EWY-—-—-—
—————— NSHPC---—-=-——--—-—-—-——--———-NPEYDQVE----NQFNLLSCMWFAFGGL-MQQ-G---S--ELNP---KAFSTRVLSG
FWWEFSLILVSSYTANLAAFLTVERMVSPIQ--NADDL---SKQTE---IQYG-TRKGGSSETFFK-—-—————- RSEI-PTYSDMW

rRGTW------""""""""""""""""""""""""""""—"————— NESRG---——77———————— IYLEPVLLNETA---
——————————— ITNRT---LRVTTVLEKPYVMMR-----ESEGGTPLIGN---—-—--—-—--—-—-—-—-—--DQYEGYCIELIQHIAD--IV-
G-————- FN-YEIQLVAD-G-DYGNEI--—-—-—-—-— PETGE--WNGMVGELIR-—-—-=————— G---EADLAVAPLTISYVREEVIDFSK
PYMYL-GITIMYRY----PEPQ-NP-—-——————— GVEFSFLNPLAFDV-W---MYVVMAYLAVS-LTVFLLAR--FSPY-EWY-—-—-—
—————— NSHPC---—-=——--—-—-—-—-—-———-NPEYDEVD----NQFNLLSCMWFAFGGL-MQQ-G---S--ELNP---KAFSTRVLSG
FWWEFSLILVSSYTANLAAFLTVERMVSPIQ--SADDL---AKQTE---IQYG-TRRGGSTETFFK--—————- RSDI-PTYKSMW



285

286

287

288

—————————————————————————— ETPYVMLK-----KVONGVEFENN-------—-—--—-—-—-—-DRYEGYCVDLMKELAQ--RI-
N-—-——- FK-FEIKELKS-R-VYGTDQ-——-—-——-— GN-GE--WNGLIGELMQ-—-—-=————————— KADLAVAPLTITYDREQVVDFEFSK
PFMFL-GITILYRV----PEPQ-NP-—-——-————— GVFSFLSPLAFDV-W---LYIVIAFLLVA-LSLFLLAR--FSPY-EWY-—--—
—————— NSHPC---—-=-—-—--—-—-—-—-—-———-NPEYDEVE----NQFSFFNCLWEFSFGGL-MQQ-G---S—-—-EINP---RAFSTRVLSG
FWWEFSLILISSYTANLAAFLTVERMVSPIQ--NADDL---SKQTD---IEYG-TLSEGSSETFFR----VSLENSKI-DTYKTMW
EYMSEK-- -7 ————————— PDVFTSDYKQGIDRVL---KSKK-—-——————— YA-FLMES-TTAEYTISQ--—-—-- HCR
NLTQIGG--L-LNSRGY-GVG-—————————————— LRDEITKVILQO--LOQE-EDILLOMKNR-—-——-—-— WWK-————-- TDKCVQE-
—-HKNKEDA----- NELDLSNIGGIFLVLVAGLIVGLITAVCEFVW---KS--——----"-"-"""""""""""""""""—"————————

K-———- FD-YKIKLVGD-G-DYGKEL-=-—-—-——-— PN-GS--WNGMVGELVR-—-——=————— K---QADLAVAPLTINYDRETVIDFSK
PYMHL-GISILYRV----PEPQ-DP-———————— GIFSFLDPLSFDV-W---LYVLLAFFSVS-ITLFVLAR--FSPY-EWEF-—--—
—————— NSHPC---—-=-—-—--—-—--—-—-———-NPEYDRVE----NQFNLLNCMWFAFGGL-MQQ-G---S-—-EINP---RAFSTRVLSG
FWWEFSLILISSYTANLAAFLTVERMISPIQ--NADDL---AAQTT---IMYG-TRAGGSTLSFFE--—————- ESTI-PTYKKMW

Apla GluKbeta
—-—-MDFYWVGFFLWMCCLPTVLTRPETVRIVGGIFDKSPETSNAERAFTFAVERFNTQ----HYVNDTTLVADAVQVASNDTEFDAT
KT-==—-- VCQLL--SKGVAAIFGPAS——===————————— QDSAMAVGSVCRSMDVPFVETR-========—-—————- WEFEARE

H-—-———- FS-YKIVEVED-N-NYGSEL-—-—-—-——-— ES-GR--WNGMVGELME-—-—-—————— R---KADLAVAPLTITYSREQVIDFSK
PYMHL-GITILYRS----PEPQ--N----P----GVEFSFLNPLSFDV-W---LYVVLAFFLVS-ITLFLLAR--FSPY-EWY-—---

Apla GluKalpha
RRHDCLMMIPLALFLMLCFQGGHGRYTLPDSVQIGGLFVKGSKSEQAFNFAVHRINRL---KAPENDTTLVSVKRHIAGGNSFDAY
KR=-===—- VCSLLSQEGGIAAVFGPST-—===———=————— LEGNLAVDGVCDRLQVPHITAR-=========—=————— WEHKERP

-PTNNQDA----- NELGLSNIGGIFLVLIAGVVLGILVAVAEFIW---KSRONAETDRK————-—-—-—=—=—————————————
-——-SLCAEMMS---—-—-———=——— EFRFACRCNG-——-—-—-—-—-—~ KPRSQRNTDHKYMPAPYPSGLNGQTFPMS-——-—~—-
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Lvar GluKbeta
--MIVLFAVVEMGCEDNGHGTFVAHICYVAGLHRGPRHMAGSPEEAAFKLAVDRVGKT ---MRSAMDNTSTLSTRYIQHNDSFEAT

——————————— LTNKT---LIVTTILEPPYCMKR-----KSPDGEPLEGN-------—---—-—-—-—--ARFEGFIIDLLDYISQ--RM-
N-—-——- FN-YVITLVPD-G-DYGS————————— EVDGR--WNGMVGELVE-—-—-—=————— R---RADLAAAPLTITYVREKVIDFSK
PWMYL-GVTILFRV----PEPQ-NP-—-——————— GVEFSFLNPLSPDV-W---LYVILAFLLVS-FVLEVLAR--FSPY-EWY-—-—-—
—————— NSHPC---—=-—-—--—-—-—-——-———-NPDYDTVE----NQFNFFNCLWEFSFGGL-MQQ-G---S--EINP---RAFSTRVLSG
FWWEFSLILISSYTANLAAFLTVERMVSPIQ--TADDL---AKQTS---IEYG-TRKGGSTEEFFS—————-——- RSKI-PTYMKMW

______ FQ=——mm e e e —————KADMALAPLTITYAREQVIDFSK
PYMYL-GITILFRQ----PEPQ-NP-----——-— GVFSFLNPLSFDV-W---LYVVLAFLLVS-ITLFLLAR--FSPY-EWY---~-
------ NEHPC------------=-———-NPEYDNVE----NQFTLPNCLWFSFGGL-MQQ-G---S—--EVNP---RAFSTRVLSG
FWWFFSLILISSYTANLAAFLTVERMVSPIQ--GADDM---VKQTT---IEYG-TRNSGSTYSFFK-—————-———"—"—"—"————————
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293
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295

—————————————————————————— EPPYTMIR-----ESRDGIPLTGN------—-—-—-—----—--DRYEGYAMDLLDRIAK--TI-
G-————- FE-YFVKLVPD-E-NYGAPG-—-—-—-——— PD-GR--WNGMVGELIE--ILSCSLKK---RADIAVAPLTITYAREQVIDFSK
PWMYL-GVTILYRV----PEPQ-NP-—-——————— GVEFSFLNPLSFDV-W---LYVILAFLLVS-FTLFILAR--FSPY-EWY-—-—-—
—————— NSHPC---—-=-——--—-—-—-——-—-———-NPEYDTVE----NQFNFFNCLWEFSFGGL-MQQ-G---S-—-EINP---RAFSTRVLSG
FWWEFSLILISSYTANLAAFLTVERMVSPIQ--NADDL---VKQTN---IEYG-TRKGGSTETFFKVRDDYALQRSKI-PTYQKMW
EFMSSR-———7————————————————— PSVEFSSTYEDGINRVL---NSKN-—-—-—-————— FA-FLMES-AMAEYVISQ-—-—--- HCN
NLTQIGG--L-LNSRGY-GIG-—-=—————-—————————————————————————— e ——————————

————————————————————— ITYPKEPPYTMIR-----ESRDGIPLTGN------—-—--—--—----DRYEGYAMDLLDRIAK--TI-
G-————- FE-YFVKLVPD-E-NYGAPG-—-—-—-——— PD-GR--WNGMVGELIERVKEHLSLVQ---RADIAVAPLTITYAREQVIDFSK
PWMYL-GVTILYRV----PEPQ-NP-—-——————— GVEFSFLNPLSFDV-W---LYVILAFLLVS-FTLFILAR--FSPY-EWY-—-—-—
—————— NSHPC---—-—--—--—-—-—--———-NPEYDTVE----NQF---NCLWEFSFGGL-MQQ-G---S--EINP---RAFSTRVLSG
FWWEFSLILISSYTANLAAFLTVERMVSPIQ--NADDL---VKQTN---IEYG-TRKGGSTETFFK---VYALQRSKI-PTYQKMW
EFMSSR--——==————————————————— PSVEFSSTYEDGINRVL---NSKN-—-—-—-————— FA-FLMES-AMAEH--—-——————— CN
NLTQIGG--L-LNSRGY-GIG-——————————————— RDEITKVILO--LQOE-DDVLLELKNK-—-—-—--- WWK-————-- TDQCHAS-
-TGSNDEA-—-—-—-- NSLGLKNIGGI-—-=—-——- FVSGLIAALAEFIW---KSRONALIDRVG-—-—-—-—--——-——————————————————

Atha GluR1l

————— VMNPRKTNNTEFMYYFVLFVCGEFVLMEGCLGONQTTEIKVGVVLDLHTSFSKLCLTSINISLSDFYKYHSDYTTRLHIRDSM
EDVVQASSAALDLIKNEQVSAIIGPRT---————————-——— SMOAEFMIRLADKSQVPTITFS——---—-——————-— ATCPLLTSINS
PYFVR-=-=-—-— ATLDDSSQVKAIAAIVKSFGWRNVVAIYVDN-----— EFGEGILPLLTDALQ----DVQAF-VV————-—-————————

Atha GluR2
GIDPSVAITALIVVILVVPMDCQRPQLVNIGAVFAFDSVIGRAAKVALEAAVSDVNNDKSFLKETELRLLMEDSACNVFRGSFEFGAF
ELL-——————————~— EKEVVAMIGPIS-—-——————--————— SSVAHTISDIAKGLHFPLVSFA-—-—-—-—-——————-— ATDPTLSALQF

VWLFLLMVLTASYTANLTSILTVQQLPSAIT--GIDSL----RASE---VPIG-YQAGTFTLEYLT----—-—--——-—————————— Y
SLGMAR--—-——=——————————————— SRLVPLDSTEEYEKALK————LGP———TNWGGVAA—IVDEL—PYIELFLAE—RT———88



-SNWNPEP----- NQLHLKSFKGLYLVCIAITVSAFLVFVLR-—-—-—-—-— MIRQFV---——— - - ——————
—-—-—-—-RYRRMERTSSMPRASWSASPTLRKRMFRRSDDSN-—-=———=—————— NNPSHVGEVQADTEVP----—--—————————————

296 ;

297

298 END;

299

300 BEGIN ASSUMPTIONS;

301 EXSET * UNTITLED = ;

302 END;

303

304 BEGIN CODONS;
305 CODONPOSSET * CodonPositions =

306 N:,
307 1: 1-1480\3,
308 2: 2-1481\3,

309 3: 3-1479\3;
310 CODESET * UNTITLED = Universal: all ;

311 END;

312

313 BEGIN SETS;
314 END;

315

316
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Supplementary data 2

Gene expression data set (tentacles, radial nerve and nerve ring) followed by three-way analysis of
variance with sex, tissue and receptor subunit as factors to compare differences in expression
levels (FPKM), followed by the multicomparison Holm-Sidak a posteriori test when main effects

were statistically significant. Statistical analysis was performed using SigmaPlot software (version

14.0, Systat Software, Inc).

Sex Tissue Gene Expression (FPKM) Expression (FPKM+1) Expression Log2(FPKM+1)

Male Tentacles GRIHC6 0 1 0
Male Tentacles GRIHC6 0 1 0
Male Tentacles GRIHC6 0 1 0
Male Tentacles GRIHC6 0 1 0
Male Tentacles GRIHC6 0 1 0
Male Tentacles GRIHC6 0 1 0
Male Tentacles GRIHC6 0 1 0
Male Tentacles GRIHC6 0.32 1.32 0.40053793
Male Tentacles GRIHC6 0.09 1.09 0.124328135
Male Tentacles GRIHC6 0.35 1.35 0.432959407
Male Tentacles GRIHC6 0 1 0
Male Tentacles GRIHC6 0 1 0
Male Radial Nerve GRIHC6 0 1 0
Male Radial Nerve  GRIHC6 0 1 0
Male Radial Nerve GRIHC6 0 1 0
Male Radial Nerve  GRIHC6 0.24 1.24 0.310340121
Male Radial Nerve GRIHC6 0 1 0
Male Radial Nerve  GRIHC6 0 1 0
Male Radial Nerve GRIHC6 0 1 0
Male Radial Nerve  GRIHC6 0.1 1.1 0.137503524
Male Radial Nerve GRIHC6 0.32 1.32 0.40053793
Male Radial Nerve  GRIHC6 0.28 1.28 0.35614381
Male Radial Nerve GRIHC6 0 1 0
Male Radial Nerve  GRIHC6 0 1 0
Male Nerve Ring GRIHC6 0 1 0
Male Nerve Ring GRIHC6 0 1 0
Male Nerve Ring GRIHC6 0 1 0
Male Nerve Ring GRIHC6 1.6 2.6 1.378511623
Male Nerve Ring GRIHC6 0.01 1.01 0.014355293
Male Nerve Ring GRIHC6 0 1 0
Male Nerve Ring GRIHC6 0 1 0
Male Nerve Ring GRIHC6 1.09 2.09 1.063502942
Male Nerve Ring GRIHC6 0 1 0
Male Nerve Ring GRIHC6 0.27 1.27 0.344828497
Male Nerve Ring GRIHC6 0 1 0
Male Nerve Ring GRIHC6 0.12 1.12 0.163498732
Male Tentacles GRIHC5 6.05 7.05 2.817623258
Male Tentacles GRIHC5 0.15 1.15 0.201633861
Male Tentacles GRIHC5 0 1 0
Male Tentacles GRIHC5 0 1 0
Male Tentacles GRIHC5 0.84 1.84 0.879705766
Male Tentacles GRIHC5 1.01 2.01 1.007195501
Male Tentacles GRIHC5 0.79 1.79 0.839959587
Male Tentacles GRIHC5 0.04 1.04 0.056583528
Male Tentacles GRIHC5 1.69 2.69 1.427606173
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