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Supplementary material 

 

Supplementary methods 

Real-Time PCR 

The RNA (100 ng) extracted from TGs was reverse-transcribed using the iScript™ 

cDNA synthesis kit (Bio-Rad) according to the manufacturer’s protocol. For relative 

quantification of mRNA, real time PCR was performed on Rotor Gene® Q (Qiagen). The 

sets of primers-probes were as follows: 18S-FW (forward): 5’-

CGCGGTTCTATTTTGTTGGT-3’, 18S-RE (reverse): 5’-

AGTCGGCATCGTTTATGGTC-3’ (NCBI Ref Seq: NR_003278.3); TRPA1-FW: 5’-

CAGGATGCTACGGTTTTTTCATTACT-3’, TRPA1-RE: 5’-

GCATGTGTCAATGTTTGGTACTTCT-3’ (NCBI Ref Seq: NM_177781.4). The chosen 

reference gene was the 18S. The SsoAdvanced™ Universal SYBR® Green Supermix 

(Bio-Rad) was used for amplification, and the cycling conditions were the following: 

samples were heated to 95°C for 1 min followed by 40 cycles of 95°C for 10 sec, and 

65°C for 20 sec. PCR reaction was carried out in triplicate. 

In TGs from Adv-Cre
+
;Trpa1

fl/fl
 and Adv-Cre

-
;Trpa1

fl/fl
, Trpa1 was amplified and 

detected using the TaqMan assays (Invitrogen) (Zappia et al., 2017). Relative expression 

of TRPA1 mRNA was calculated using the 2
-Δ

(
Δ
CT) comparative method, with each gene 

normalized against the internal endogenous reference 18S gene.  

 
 

H2O2 assay  

TG and brainstem tissues were removed and placed into modified Krebs/HEPES 

buffer [mmol/l: 99.01 NaCl, 4.69 KCl, 2.50 CaCl2, 1.20 MgSO4, 1.03 KH2PO4, 25.0 

NaHCO3, 20.0 Na-HEPES, and 5.6 glucose (pH 7.4)]. Samples were minced and 

incubated with Amplex red (100 µM) and HRP (1 U/ml) (1h, 37°C) in modified 

Krebs/HEPES buffer (Landmesser et al., 2003). Fluorescence excitation/emission were at 

540/590 nm. H2O2 production was expressed as µmol/l of mg of dry tissue. 

For H2O2 assay in cultured cells, both trigeminal neuron-SGCs mixed and SGCs-

enriched primary culture were plated (5x10
5
 cells/well) in 96-well and maintained in 5% 

CO2 and 95% O2 (37°C, 48 h). The cultured medium was replaced with Krebs-Ringer 

phosphate (KRP) buffer [mmol/l: 2 CaCl2, 5.4 KCl, 0.4 MgSO4, 135 NaCl, 10 D-glucose, 

10 HEPES at pH 7.4]. Both cultures were stimulated with the different stimuli added with 

Amplex red (50 µM) and HRP (1 U/ml) (0.5 h, room temperature, RT). Signal was 
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detected 3 h after exposure to the stimulus. H2O2 release was calculated using H2O2 

standards and expressed as nmol/l. 

 

 
Supplemetary Figures  

 

 

Supplementary Figure 1. (A, B) Periorbital mechanical allodynia (PMA) evoked by 

GTN (10 mg/kg, i.p.) in Trpv1
+/+ 

or in
 
Trpav4

+/+ 
is unaffected in Trpv1

-/- 
or in

 
Trpav4

-/- 

mice. Time-course of hind paw mechanical allodynia evoked by GTN (10 mg/kg, i.p.) in 

(C) C57BL/6 mice or (D) Trpa1
+/+

 and Trpa1
-/-

 mice.  (E) TRPA1 antagonism by HC-

030031 (HC03; 100 mg/kg, i.p.) transiently reverses GTN-evoked (10 mg/kg, i.p.) PMA 

in C57BL/6 mice. (F) PMA evoked by GTN (1 mg/kg, i.p.) is attenuated by (HC03 (100 

mg/kg, i.p). (G) GTN (10 mg/kg, i.p.)-evoked PMA is inhibited by A967079 (A96; 100 

mg/kg, i.p), but not by (H) capsazepine (CPZ, 4 mg/kg, i.p.) or (I) HC-067047 (HC06, 10 

mg/kg, i.p.). (J) PMA evoked by subcutaneous (s.c.) injection (10 µl/site) into the 
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periorbital area of AITC (10 nmol) is inhibited by s.c. HC03 (100 µg/site). (K) GTN (10 

mg/kg, i.p.)-evoked PMA is inhibited by intrathecal (i.th.) A96 (10 µg). (L) Eye wiping 

response evoked by ocular instillation (5 µl/drop eye) of capsaicin (CPS) or AITC in 

RTX desensitized C57BL/6 mice. (M) Eye wiping response evoked by ocular instillation 

(5 µl/drop eye) of AITC in C57BL/6 mice treated (i.th.) with TRPA1 AS/MM ODN or in 

Advillin-Cre
+
;Trpa1

fl/fl 
(Adv-Cre

+
;Trpa1

fl/fl
) or Advillin-Cre

-
; Trpa1

fl/fl
 (Control) mice. 

BL, baseline mechanical threshold. Veh is the vehicle of GTN. Dash (-) indicates 

combined vehicles of treatments. Arrows indicate time of drug administration. Error bars 

indicate mean ± SEM, 6-7 mice per group. *P< 0.05, **P<0.01, ***P<0.001 vs. 

Trpv1
+/+

-Veh, Trpv4
+/+

- Veh, Trpa1
+/+

-Veh, Veh. 
#
P<0.05, 

##
P<0.01, 

###
P<0.001 vs. 

Trpa1
+/+

-GTN, GTN, AITC, CPS; one-way or two-way ANOVA with Bonferroni post-

hoc correction.  
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Supplementary Figure 2. (A) Representative images of staining for NOX1, NOX2 and 

NOX4 and neuronal (neuronal nuclei, NeuN) or satellite glial cells (glutamine synthetase, 

GS) in mouse trigeminal ganglion (TG) from C57BL/6 mice. (Scale bars: 100 μm). (B, 

C) Periorbital mechanical allodynia (PMA) evoked by GTN (10 mg/kg, i.p.) in C57BL/6 

mice is reduced by the NOX1/4 inhibitor, GKT137831 (GKT, 60 mg/kg, i.p.), and 

completely abated by the combination of GKT and the NOX2 selective inhibitor, gp91ds-

tat peptide (gp91, 10 mg/kg, i.p.). Veh is the vehicle of GTN. Dash (-) indicates 

combined vehicles of treatments. Error bars indicate mean ± SEM, 8 mice per group. 

***P<0.001 vs. Veh. 
#
P<0.05, 

###
P<0.001 vs. GTN; one-way ANOVA with Bonferroni 

post-hoc correction. 
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