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Fig. S1. Hind paw withdrawal thresholds to von Frey fiber stimulation measured before (-14, -7
days) and after (1, 4, 7, 14, 21 and 28 days) SNI surgery. Symbols (n=4-6 mice/strain) represent
mean + S.E.M. withdrawal threshold (g); solid lines represent the ipsilateral hind paw and dotted
lines the contralateral hind paw.
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Fig. S2. Sex differences in Chrna6 DRG mRNA expression in SM mice, and their correlation
with sex differences in mechanical allodynia. A) Basal DRG expression of probeset 1450426 at
(Chrna6) in male and female mice. B) Confirmation of microarray data using gPCR in three
mouse strains, including SM. Bars represent mean + S.E.M. expression relative to B-actin (3
biological replicates; 2 technical replicates), and calibrated to DBA/2 males. ¢) Mechanical
allodynia in SM mice of both sexes. Symbols (n=8 mice/sex) represent mean + S.E.M.

withdrawal threshold (g).
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Probeset Gene Protein Fold Chg.
1426121 _at Mrgpra3  MAS-related GPR, member A3 -100.0
1450426 _at Chrma6 cholinergic receptor, nicotinic, o6 -67.3
1457651 x_at  Rem?2 Rad and gem-related GTP binding protein2 ~ -52.0
1460663 at Cckbr cholecystokinin B receptor 43.0
1420573 _at Hoxdl homeobox D1 -42.9
1450143 _at Rasgrpl ~ RAS guanyl releasing protein 1 -41.7
1450427 at Chrna6 cholinergic receptor, nicotinic, a.6 -41.6
1447812 x at Finc filamin C, y (actin binding protein 280) 33.6
1429922 at RIKEN clone: A230108N10 -30.2
1453060 at Rgs8 regulator of G-protein signaling 8 -30.1
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Fig. S3. Downregulation of Chrna6 by nerve injury, and correlation with mechanical allodynia.
(A) The 10 probesets with greatest fold-changes in DRG gene expression after nerve injury
(spinal nerve ligation; SNL) in AKR/J mice (1). (B) The correlation between basal DRG
expression of Chrna6 and fold-decrease in Chrna6 expression 3 days after SNL in the five
mouse strains studied by Persson et al. (2,3) (probeset 1450426 _at). (C) The correlation between
DRG Chrna6 expression after SNL and mechanical allodynia in the three strains tested
behaviorally by Persson et al. (2,3).
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Fig. S4. Increased ipsilateral mechanical allodynia in Chrna6 (a6 KO) but not Chrna4 null
mutants (a4 KO). A) Increased mechanical allodynia after chronic constriction injury (CCI) in
a6 KO mice compared to wildtypes (WT); performed at Virginia Commonwealth University.
Symbols represent mean = S.E.M. withdrawal threshold (g). Genotype differences were highly
significant (p<0.001) at all postoperative time points. B) Increased mechanical allodynia after
CCl and CFA in a6 KOs, measured at the peak of allodynia at postoperative day 14 and
post-injection day 3, respectively. Bars represent mean + S.E.M. percentage of maximum
possible allodynia. *p<0.05, ***p<0.001 compared to WT by t-test. C) No CCI or CFA

phenotype in a4 KOs; tested exactly as in graph B.
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Fig. S5. No altered sensitivity of Chrnaé KO mice in a battery of acute and tonic nociceptive
assays. Bars represent mean + S.E.M. withdrawal latencies (A-C), withdrawal thresholds (D),
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Fig. S6. Physical contacts between P2X3 and a634* nAChRs revealed by fluorescence lifetime
imaging microscopy. (A) Pixel-by-pixel analysis of FLIM data. al: exemplar mouse cortical
neuron transfected with a6-mCherryf3p4 + P2X3-eYFP. a2: exemplar neuron cortical neurons
transfected with a6-eYFPB4. (B,C) Analysis of data from 10 mouse cortical neurons transiently
transfected with (B) a6-mCherryp4 + P2X3-eYFP, (C) and a6-mCherryB3p4 + P2X3-eYFP .
Error bars represent SEM.
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Table S2. Top 10 correlated haplotypes (by p-value), genome-wide, with SNI-induced

mechanical allodynia in 25 mouse strains.

Candidate Genes”

Chrom. Interval (Mb)? log p

15 45.37-45.86 3.24 Kcnvl (potassium channel, V1)

5 126.31-126.53 3.10 Ubc (ubiquitin C)

18 56.01-56.22 2.99 Aldh7al (aldehyde dehydrogenase, 7A1)

8 28.86-29.33 2.97 Chrna6 (cholinergic receptor, nicotinic, a.6)
Chrna3 (cholinergic receptor, nicotinic, o 3)

5 125.08-125.52 2.96 —

14 71.54-71.77 2.95 Gfra2 (glial cell line derived neurotrophic factor, a.2)

5 127.24-127.45 2.94 —

8 28.26-28.47 2.87 Chrna6 (cholinergic receptor, nicotinic, a.6)
Chrna3 (cholinergic receptor, nicotinic, o 3)

5 126.54-126.77 2.86 -

5 125.83-126.05 2.83 Ubc (ubiquitin C)

®mm§8 database, NCBI Build 36.

bGenes within 500 kb on either side of interval were identified using the Mouse Genome
Informatics database (www.informatics.jax.org). A PubMed search was performed using the

name of the gene (or gene class) and the search term "pain”. Genes with non-zero hits are listed.
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Table S3. Nicotine anti-allodynic EDsps in all genotypes.

Assay Route (dose units) Genotype EDso (95% CI)

SNI i.p. (mg/kg) WT 2.7 (1.8-4.2)
L9'S 1.1 (0.7-1.6)*
KO >100+

CFA i.p. (mg/kg) WT 1.3 (0.5-3.1)
L9'S 0.3 (0.2-0.4)*
KO >100+

SNI i.c.v. (ng) WT 14.0 (9.5-20.8)
L9'S 11.4 (2.9-45)
KO >1007

CFA i.c.v. (ug) WT 8.7 (2.0-37)
L9'S 3.3 (0.2-47)
KO >100+

SNI i.t. (ug) WT 20.7 (6.4-68)
L9'S 21.0 (4.1-107)
KO >100+

CFA it (ug) WT 8.1 (2.0-33)
L9'S 1.3 (0.2-7.4)*
KO >100+

SNI i.pl. (ug) WT 49 (32-74)
L9’S 17.8 (7.7-41)
KO >100+

CFA i.pl. (ug) WT 12.6 (2.7-57)
L9’S 3.9 (0.3-53)
KO >100+

*Significantly more sensitive than WT mice.
tSignificantly less sensitive than other genotypes.
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Table S4. Dose-response characteristics (ECso and Hill coefficients; mean + S.E.M.) for various

combinations of a6-containing nicotinic receptors and P2X receptors expressed in oocytes. n,

number of cells.

Receptor(s) Additional ACh ATP Hill
P Agonist ECso (M) ECso (M) coefficient
ab(L9'S)p4 3.28 +0.11 1.36 + 0.05 8
P2X; 239+1.2 1.52 +0.10 18
4.28 +0.10 1.30 £ 0.03 11
a6(LY'S)p4 ATP, 32 uM 452 +0.26 1.36 + 0.09 14
+P2X, ATP, 100 uM 6.04 +0.82 1.46 +0.23 14
22+1.1 1.60+0.11 11
ACh, 100 uM 33.2+3.6 1.32 +0.15 11
abP4B3(V13'S) 1.25 + 0.06 0.84 +0.03 10
1.57 + 0.09 0.84 +0.03 12
a6p4R3(V13'S) ATP, 32 uM 2.36 +1.09 0.75+0.18 19
+P2X, ATP, 100 pM 1.59 + 0.45 0.67 £ 0.09 8
233+1.7 1.58 +0.15 11
ACh, 100 uM 245+ 3.1 1.81+0.35 12
P2X3(K65A) 13.6+1.3 1.41 + .16 12
. 3.27+0.13 1.31+0.05 8
0b(L9S)p4 37.9+6.1 094+011 14
+P2X3(K65A) Jx0. 94 £0.
ACh, 100 uM 32.8+5.0 1.00 + 0.04 11
1.09 + 0.10 0.84 +0.05 7
abB4P3(V13’S) . .
+P2X(KE5A) 7.60+0.33 1.55 + 0.09 14
ACh, 100 uM 115+ 1.6 1.34+0.21 11
662! 0.121 + 0.006 1.12+0.05 15
4682
ATP, 100 M 0.121 + 0.003 1.33+0.05 14
0.15 +0.01 1.17+0.08 11
a6p2’ ATP,100 uM  0.3+0.06 1.3+0.3 11
+P2X, 26 1.6+0.2 14
ACh, 10 pM 20 + 1.9+0.2 12
a6p2’ 0.127 + 0.006 1.19+0.05 11
+P2X3(K65A) 44 +7 0.9+0.1 13
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Concentration-response data for each oocyte was normalized to the maximum current for that
oocyte. The mean and S.E.M. for a series of oocytes were plotted against agonist or antagonist
concentration and iteratively fitted to the following equation:

— Imax_lmin

A min + 1+10nH (logAj—logA)

where A is the concentration of ligand present, 4 is the current in the presence of ligand
concentration A, Inin is the current when A=0; Iax IS the current when A=co, As is the
concentration of A that evokes a current equal to (Imax + Imin)/2, and ny is the Hill coefficient.
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