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Nav1.9 (encoded by SCN11A gene) p.R222H and p.R222S mutation cause infantile episodic
limb pain, which is characterized by episodic extreme pain in limbs from infancy , improvement of
the pain in adult hood, and pain induction by cold exposure, atmospheric depression and bad
weather. In this research project, to clarify the role of Nav1.9 mutation in etiology of infantile
episodic limb pain, we performed clinical, genetic epidemiological, cell biological, and animal
studies. In addition, we aim to establish painful model mouse to use for drug discovery.

We have recruited 26 pedigrees representing the characteristics of this disease by conducting
press releases of research results, introducing this disease at various research meetings and academic
conference, and questionnaires to medical institutions. We screened Nav1.9 p.R222 H/S mutations in
all pedigrees, and found the mutations in 10 pedigrees (38.5%). In addition, we have been searching
for other Nav1.9 mutations for patients with negative p.R222H/S, and three new Nav1.9 mutations
have been found. For these cases, we will examine detailed clinical information as to whether there
are differences in symptoms between cases with p.R222H/S mutations. For patients with no Nav1.9
mutation, we started searching for causal mutations other than Nav1.9 by the next generation
sequencer.

To investigate whether p.R222H/S mutation causes degeneration of nerve cells, we performed
neuropathological analysis of Nav1.9 p.R222S knock-in mice. Histopathological analysis by light
microscopy and electron microscope was performed on the dorsal root ganglion, and the skin and the
intestinal peripheral nerve, in which the Nav1.9 expression has been reported. But,
neurodegeneration was not observed in both the young and aged R222S knock-in mice. Therefore,
hyperalgesia of R222S knock-in mice is likely to be caused by functional change, but not structural
change, of peripheral nerves. In addition, we start knock-in mouse generation for new Nav1.9
mutations, which was described in the above-mentioned genetic epidemiological part. We will
analyze the electrophysiological and pain behavioral characteristics of the knock-in mouse, and
compare it with R222S knock-in mice, especially focusing the relationship with aging.

Study using the Nav1.9 stably expressing cell line revealed that the R222 H/S mutations had no
effect on the cell membrane distribution of the Nav1.9 under the culture at 37 ° C. On the other hand,
it was shown that the cell membrane distribution increased in Nav1.9 under 25 ° C culture. Currently,
we examine the effect of R222H/S mutations on cell membrane transport of Nav1.9 under 25 ° C
culture.

The results of this research project (genetic analysis, and behavior and electrophysiological
analysis using the knock-in mouse) have been published in PLoS One in 2016



III. ERRDIME~DFHEE
(1) PR - HEEFEICRT 2m—% (FNEE 0 fF FEESE 1 1)

1. Okuda H, Noguchi A, Kobayashi H, Kondo D, Harada KH, Youssefian S, Shioi H, Kabata R,
Domon Y, Kubota K, Kitano Y, Takayama Y, Hitomi T, Ohno K, Saito Y, Asano T, Tominaga
M, Takahashi T, Koizumi A. Infantile Pain Episodes Associated with Novel Nav1.9 Mutations
in Familial Episodic Pain Syndrome in Japanese Families. PLoS One. 2016, 11(5), 0154827

(2) F& - VURVULFEIBIT LA RAZ %K

1. JRKARHAOF MR IE D EEEAF & LT SCN11A EfafZ2RE Lz, HEE, ADRE.,
B AR, R R L NRIETR, 5 86 B B AR AEF SRS, 2016/5/12,
EH

2. JAHIED R BAEE O~ 7 AT T VO EKEIRMNT, RA X — BEH . AR, FHE
L /NRIEIR, 5 86 Bl H A aiha, 2016/5/12, EN

3. BMEIFIEET L~ U ADIER & IRIRATENRNT. R A X2 — R, Bk, BEHHRF. Ak
F.ORHEEE S NRIER, 5 86 [nl H A SRS, 2016/5/12, [EN

4. Navl.9 BinFEENFE S 7o/ NRHMBEERBIHED A AR NS R, A, B A EF IR E,
WHR. DR, FEHERE KREPHER. Bree, JRmEE . /NEIBR, BB, 28 26 [BIH A
NV T~ TR 2016/10/23, EN

5. Navl.9 5 FZERNEE S 7o/ NEUBIEIRIIERED HAR NG R, N, B 01 TR E,
B, ARE, AR KREPBER. WU, JREE . NMRIER, ®fER. & 58 BIH A
Je R 2. 2016/10/29, EHN

6. i/ NREERA UNENBIERBEIEE ] ORIKER & LT SCN11A Z[FE Lz, H¥E,
ABRE, B9 B A AEEBIZAIE YR, 2016/11/26, [EN

7. /NRVUESRSE A O BISE PR, D8, DUEERRE 7, AR B B OB,
JREVE . /NREEIE, 5 87 |l A AT, 2017/3/28, EWN

8. ScnllaR222S A~ U Z R FATROE FBMEEBILE, RA X — IR, BEHK1-. N
JHEERG -, /AR, RS . ANMRIEIR, 5 87 I H AR akha, 2017/3/28, EN

(3) TEREORZE - Hifrclaitta ) 1ITxb3 2000 A
A

(4) Fririka
L



