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Table S1
Crystallography statistics

Data collection

Resolution range (A) 48.82 - 2.34 (2.42 - 2.34)
Space group C222
Unit cell 145.12 147.89 146.31 9090 90
Completeness (%) 98.9
Unique reflections 66,040 (6,263)
Wilson B-factor (A?) 34.8
Refinement
Number of residues

AChBP 1032

PelA 68
Water 332
R(work) (%) 0.1959
R(free) (%) 0.228
RMS bonds (A) 0.008
RMS angles 1.29
Ramachandran favored (%) 97.1
Ramachandran allowed (%) 2.9
Ramachandran outliers (%) 0.0
Average B (A?) 39.89
AChBP 39.92
PelA 63.31
Water 38.66
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Table S2
Statistical analysis of [P13A]PelA structures

Experimental restraints

total no. distance restraints 90
intraresidue 36
sequential 36
medium range, i-j<5 14
long range, i-j>5 4

hydrogen bond restraints 4

dihedral angle restraints
phi 8
psi 6

Violations

NOE violations exceeding 0.2 A 0

Dihedral violations exceeding 2.0 A 0

Rms deviation from mean structure, A
backbone atoms 0.60+0.16

all heavy atoms 1.13+0.22

Stereochemical quality”

Residues in most favored Ramachandran region, % 93.2+5.8
Ramachandran outliers, % 0.0+0.0
Unfavorable sidechain rotamers, % 17.7+35
Clash score, all atoms 05+15
Overall MolProbity score 18+£0.2
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30 40 50

A 20
Human Alphaé EERLFHKLF ‘I{YN F1RPVENVSDPVTVHFEMA1TQLANVDEVNQ|MET|
Rat Alpha6 EEQLFHTLF HYNRFIRPVENVSDPVTVHFELAITQLANVDEVNQIMET

80 90 100

Human Alpha6 NLWLRHI DY WDP|M‘EYDG1ETLRVPAD|K‘IWKPDlVLYNNAVGDFQV|
Rat Alpha6 NLWLRHV DY CWDP|TEYDGIETLRVPADINIWKPDIVLYNNAVGDFQV
110 120 130 140 150

HumanAlphaé [EGKTKALLKY|N[GIMI TWTPPAIFKSSCPMDITFFPFDHQNCSLKFGSWTY D
Rat Alpha6 EGKTKALLKY|D|G[V[ITWTPPAIFKSSCPMDITFFPFDHONCSLKFGSWTYD
% 160 170 180 * 190 % 200

HumanAlpha6 | KAEIDLLITGSKVDMNDFWENSEWEI|IIIDASGYKHDIKYNCCEEIYTDITY
Rat Alpha6 KAEIDLLIIGSKVDMNDFWENSEWEIIVIDASGYKHDIKYNCCEEIYTDITY

210 220 230 240 250
HumanAlphat |[SFY ITRRLPMFYTINLIIPCLFISFLTVLVFYLPSDCGEKVTLCISVLLSL
Rat Alpha6 SFYIRRLPMFYTINLIIPCLFISFLTVLVFYLPSDCGEKVTLCISVLLSL

260 270 280 290 300
HumanAlphaé [TV FLLV ITETIPSTSLV|VIPLVGEYLLFTMIFVTLSIVVTVFVLNIHYRTP
Rat Alpha6 TYFLLVITETIPSTSLV|[IPLVGEYLLFTMIFYTLSIVVTVEVLNIHYRTEP

B 10 20 30 50
Human beta4 ‘ANAEEKLMDDLLNKTRYNNLIRPATSS QLI | Q|LSL QLISVNEREQ
Rat beta4 ANAEEKLMDDLLNKTRYNNLIRPATSSSQLI EILS LIS|IQL 1 SV NERE Q]

60 70 80 920 100
Humanbetad |IMTTINVIWLKQEWTDY RLTWNS S SIRIY EGVNILRIPAKR/IWLPDIVLYNNAD G|
Rat betad IMTT|S IWLKQEWTDY RLIAWN S SICY EGVNILRIPAKRVWLPDIVLYNNAD G

*

1mo % % 120 130 140 150
TYEVSVYTNILIIVRSNGSVLWLPPAIYKSACKIEVK|Y[FPFDQQNCTLKFRS
TYEVSVYTNVIIVRSNGSIQWLPPAIYKSACKIEVKHFPFDQONCTLKFRS

*

Human beta4
Rat betad

160 170 180 190 200
Human betad WTYDHTEIDMVL|MT|PTA‘SMDDFTPSGEWDIVALPGRRTVNPQDPSYVDVT|
Rat betad WTYDHTEIDMVLKSIPTAIMDDETPSGEWDIVALPGRRTVNPQDPSYVDVT

21 220 240 250
Humanheta4‘YDF]IKRKPLFYTINLIIPC | |LA1LVFYLPSDCGEKMTLCISVLLA|
Rat beta4 YDFIITKRKPLFYTINLIIPCV SILAILVFYLPSDCGEKMTLCISVLLA

260 270 280 290 300
Human betad ‘LTFFLLLISKIVP TSLD| |PLIGKYL|M|FTMVLVTFSIVT|S|VCVLNVHHRS|
Rat beta4 LTFFLLLISKIVPPTSLD/I/PLIGKYLILFTMVLVTFSIVTTVCVLNVHHRS

FIGURE S1. Sequence homology of human and rat a6 and p4 subunits. (A) Sequence alignment of
human and rat a6 subunits. A pairwise analysis of the extracellular ligand-binding domains (residues 1-
206) indicated 192 (93%) conserved identities. Red asterisks indicate residues that have previously been
shown in functional assays to be important for a-Ctx binding to rat a6/a3p2p3 nAChRs (1). (B) Sequence
alignment of human and rat $4 subunits. A pairwise analysis of the extracellular ligand-binding domains
(residues 1-208) indicated 193 (93%) conserved identities. Red asterisks indicate residues that have
previously been shown in functional assays to be important for a-Ctx binding to a384 nAChRs (2).
Asterisks above the sequence line indicate residues identified in human receptors and those below
indicate rat receptors. Alignments and sequence comparisons were performed using MacVector.
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10 20 30 40 50
Human beta2 TDTEERLVEHLLDI’SRYNKLIRPATNGSELVTVQLMVSLAQLlSVHERE;ﬂ

Rat beta2 TDTEERLVEHLLDPSRYNKLIRPATNGSELYTVQLMYSLAQLISVHERE
60 70 80 90 100
Humanbeta2 [IMT TNVWLTQEWEDYRLTWKPEE[FDNMKKVRLPSKHIWLPDVVLYNNADG
Rat beta2 IMTTNVWLTQEWEDYRLTWKPEIDIFDNMKKVRLPSKHIWLPDVVLYNNAD G
o
110 * 120 130 140 150
Humanbeta? MY EVSFY SNAVVSYDGSIFWLPPAIYKSACKIEVKHFPFDQQNCTMKERS
Rat beta2 MYEVSFYSNAVVSYDGSIFWLPPAIYKSACKIEVKHFPFDQQNCTMKEFERS
Yo% % %
160 170 180 190 200

HumanbetaZ  WTY DRTEIDLVLKSEVASLDDFTPSGEWDIVIALPGRRNENPDDSTYVDIT
Rat beta2 WTYDRTEIDLVLKSDVASLDDFTPSGEWDI/IALPGRRNENPDDSTYVDIT

210 220 230 240 250
Humanbeta Y DFI TRRKPLFYTINLIIPCVLITSLAILVFYLPSDCGEKMTLCISVULLA
Rat beta2 YDFITRRKPLFYTINLITPCVLITSLAILVFYLPSDCGEKMTLCISVILLA
260 270 280 290 300
Humanbeta2? ILTVFLLLISKIVPPTSLDVPLVGKYLMFTMVLVTFSIVTSVCVLNVHHRS
Rat beta2 LTVFLLLISKIVPPTSLDVPLVGKYLMFTMVLVTFSIVTSVCVLNVHHRS

FIGURE S2. Sequence homology of human and rat g2 subunits. (A) Sequence alignment of human
and rat B2 subunits. A pairwise analysis of the extracellular ligand-binding domains (residues 1-208)
indicated 205 (99%) conserved identities. Red asterisks indicate residues that have previously been shown
in functional assays to be important for a-Ctx binding to human (2) and rat a32 nAChRs (3-5). Asterisks
above the sequence line indicate residues identified in human receptors and those below indicate rat
receptors. Alignments and sequence comparisons were performed using MacVector.
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A

AChBP -HS QAN|LMR -[LIKSDL -[EFNRSPMY PG|PITKDDPLTV|T|LIGF|TLQD|I VIKIAIDS S TINNEV D
Human betad ANAEEKLMDDLLNKTRYNNLTR-|PATSSSQLISIKLQLSLAQLISVNEREQIMT
Rat betad ANAEEKLMDDLLNKTRYNNLIR|-[PATSSSQLISITRLELSLISJOQOLISYNEREQIMT
AChBP LV Y|Y| E QQRWKLN SILIMWD PN E[Y|GN|I|TD FIR|T S|A|A D|I TPDITAYSSTRPVQ-IV]LSP
Human betad |TINVWLKQEWTDY RLITWNS SSIRYEGVNILRIPAKRIWLPDIVLYNNADGTYEVSVY
Rat betad TISIWLKQEWTDYRLIAWNS SICY EGYVNILRIPAKRVWLPDIVLYNNADGTYEV SVY

110 119

AChBP QI[AVV[TuD[GSVIMF T PlaoR LS FM[CD P 1[Glv D s - E[E|G A T[€|a[V K F|c]SWV[¥]s G F[E T D|L K
Human betad TNLlVRSNGSVLWLPI’AlYKSACKIEVKYlFPFDQQNCTLKFRSWTYDHTEIDMV
Rat betad TNVIVRSNGSIQWLPPAIYKSACKIEVEKHFPFDQQNCTLKFRSWTYDHTEIDMYV
AChBP T d[T|p Q[V|D L s s[¥]y alS]s TLSA -[VQHY s[€CP|E[P Y T DV|N LV VK F[R|E[R
Human betad MTPTASMDDFTPSG I I_-IA TVNPQD|- -|PS[-[YVDVTYDFIIKRK
Rat betad LIK|SPTAIMDDFTPSG 1V|-|A TVNPQD|[- -[PS/-YVDVTYDFIIKRK
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FIGURE S3. Sequence comparison of the Aplysia californica AChBP with nAChR B4 subunits, and
the effect of Met substitution of human B4, .,;;0 On the potency of PelA. (A) Sequence alignment of
the AChBP with human and rat 4 subunits. Note that for key residues 110, 118, and 119 of the ligand-
binding pocket, only position 119 varies significantly among the three sequences. (B) Concentration-
response analysis of the potency of PelA on mutant human a6/a3B4 150 NAChRSs. PelA inhibited
a6/03B4 119 NAChRs with and ICs, of 38.5 (34.4-43.1) nM. Values in parentheses indicate the 95%
confidence interval and the error bars represent + SDM of the data obtained from 4 individual oocytes.
(C) Current traces showing the inhibition of the ACh-evoked responses by the indicated concentrations of
PelA. The traces have been concatenated for brevity. C indicates a control response in the absence of
PelA. Alignments and sequence comparisons were performed using MacVector; numbering follows that
of the AChBP sequence.
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FIGURE S4. Concentration-response relationship for activation of human a6/a3p4 and a6/a3p4 1190
NAChRs by acetylcholine. Xenopus laevis oocytes expressing a6/03B4 or a6/a3B41190 NAChRS were
subjected to TEVC electrophysiology and the ECs, values determined for activation by acetylcholine as
described in Experimental Procedures. (A) Concentration-response analysis of ACh-gated currents
obtained by applying ascending concentrations of agonist. Acetylcholine activated a6/a3p4 nAChRs with
an ECs, value of 303 (267-344) uM and a Hill slope of 1.3 (1.1-1.5) (n=6) and a6/a3P4 1190 Mutant
nNAChRs with an ECs, value of 396 (355-441) uM and a Hill slope of 1.7 (1.4-2.0) (n=7). The values in
parentheses denote the 95% confidence interval. Error bars denote = SDM. (B) Representative current
traces for activation a6/a3p4 nAChRs by 300 nM through 10 mM ACh. (C) Representative current traces
for activation of a6/a3p4.1109 NAChRS by 300 nM through 10 mM acetylcholine. ACh was applied every
65 sec from the lowest to highest concentration and each current trace is 30 sec in duration.
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