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Distribution and characteristic of unmyelinated fibers in the central nervous
system
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In the central nerve system, not all axons are myelinated. A large
proportion of axons are unmyelinated but their distribution and function still unclear. Here, we
identified parts of fibers in the corpus callosum and stria terminalis as novel unmyelinated fibers
by immunostaining using anti-Navl.2, which is a marker of unmyelinated fibers. To obtain the
information relating to unmyelinated neurons/fibers, we generated gene expression profile of
striatal medium spiny neurons, which are unmyelinated neurons. Next, we performed proteome analysis
using MBP (+) and MBP (-) membrane fraction of striatal projection fibers and compared enriched
proteins in each fraction. Gene ontology analysis of these data suggested that unmyelinated fibers
may interact with glial cells on the surface of fibers and form synapses with other projection
fibers. Indeed, we found the striatonigral fibers were surrounded by astrocyte processes by
immunostaining using astrocyte markers.

Navl.2 MBP



Tomassy GS et al, Science, 2014

(Nav )
sodium channel beta4 subunit
Navbeta4
diffuse
Navbeta4
Navbeta4 Miyazaki H et al, Nat Commun,
2014 Nav diffuse
1 Navl.2 sodium channel alpha subunit Navbeta4
diffuse Navl.2
2 (medium spiny neuron: MSN)
Venus Scn4b-Venus FACS MSN
MSN
3
MBP (+) MBP (-)
MBP: myelin basic protein, 1
MBP (-)
Mascot Score ratio MBP (-) score ratio
>1.5
1 Navl.?2
ERbHRE SERBTHRE
- Nav1.2 meomew MR
diffuse ﬁﬁ%\\\ \ m%m?ﬁ%
diffuse i
1 MBP
SRR R
1 Navl.2 NAEEE
E1. YURMICHSIFBNavL.2001%
Nav1.2/(JSgsrEERiE C diffuselC 3
3. Floo CODISHRBEEIRIED
N —H—THhINMBPHADREERE
F—B UL,
2 Scn4b-Venus FACS MSN
MSN 3,000
MSN Golli-MBP MBP In
situ Hybridization Golli-MBP

2, A, B Golli-MBP



(Smith JJ et

al, Nat Genet, 2013) BB

3
MBP
Western blot
MBP (+) MBP (-)
3, A LC-MS/MS

Mascot Score MBP (+) =

MBP (-) H2. TORMICHFBMBPEGolli-MBPDA TS
3, B LC-MS/MS A, MBP&Golli-MBPOMRNADZ3 % in situ Hybridization (ISH) THHEEUTZ. B,
N ABROFREA Dsagittal#iE. MBP, Golli-MBP (ISH, &) &R~ —H—
MBP (+) 1,846 (NeuN). AUTS> KOYf hx—h— (TPPP)  (Sefiehis, %) 2R,
MBP (- 2.9 M MBPIA VTS ROYA FTRIRL TLSH, Golli-MBPId iR & AU T5>
) -269 (Mascot ROY bOmS THRRLTVS.
Score > 0)
3, C
2 .
©
g 2 NS ser N=2128
MBP T c
=+ o £
(_) cegeeg Mascot Score > 0 Mascot Score > 0
© 0B g~
53E LT MBP (+) MBP ()
A Eggg%% N =1,846 N =2,269
ROO=== )
KD. Removal of mitochondrial protein Removal of mitochondrial protein
Navi2 eeem ---_242 (GO_0005739) (GO_0005739)
p MBP (+) MBP (-)
N=1,523 N=1,633
v —75 . N . ~
—63 (+) specific MBP (+) enriched (Ratio>1.5) MBP (-) specific MBP (-) enriched (Ratio>1.5)
Rao - e ) R« Jimdcemstir )
(GO_0005739) Lamin B e 35
MBP (+) specific: N = 391 MBP (-) specific: N = 501
MBP (+) enriched : N = 182 MBP (- enriched : N = 460
Navps S selmes__ 3o
- :%g Mascot Score > 100 Mascot Score > 100
3, C MBP mm . o 17 MBP (+) specific MBP (-) specific
MBP (+) enriched MBP (-) enriched
N=113 N =333
B 4000
B3, YURREAIHHIZIRHDLC-MS/MSHRIT
R e ———— A, X0 ABOREARIE G R RE =% < SOWEN 5
MBP (-) MBP =MBP(Y) | MBP (+) BEEISEMBP (-) BEISOSEE L, 55N

2000 5 =MBP () fey e 2R A E RV CWBZ{T D Jc. B, BRSNS

HEDMascot ScorezMBP (+) FEETEMBP (-) FEE
""""""""""""""""""""" DETHBUE. C, 7—HT0Otv>>TJDI0—
Fr—b. TNTNODEICHEEN, 5UEI>VVUY
FLTCWsEABZ=EME U,

)
Mascot  Score
ratio 1.5 0 s

Cnp Mbp Plp1 Mog Mag Mobp Omg Mpz
Myelin proteins

Mascot Score

1000

3,
C MBP (-)
MBP (-) Nav1.2
333
3, C  Gene ontology y
cellular component
cell junction synapse axon

GFAP

30.4m

Astr_ocyte enriched gene (Cahoy JD E4. PRAMOYA NIBHSESREESLSICATHLTNS
et al, J Neurosci, 2008) (7£) <™ RBEOITIEGIE# Navl.2 & GFAPDIUA C R s
1127z GFAPBZEDY” X FOY A b (ENavl. 2B D MREERRiED
BEIC2<TFIY B, KENGMR ARSI R IR 2R U C
W3, () N7 RABMOIREARS ST R EhXR R D coronal ¥, 77
R OY A MERINRIILY = V8 NS> RR—4— (GLAST,
GLT1) (ENavi.2i3MoMEsiRERORMETB DL D (CFET o



2 2 0 1

Park Hongsun Miyazaki Haruko Yamanaka Tomoyuki Nukina Nobuyuki 147

Non-coding RNA Neatl and Abhdllos expressions are dysregulated in medium spiny neurons of 2019

Huntington disease model mice

Neuroscience Research 58 63
DOl

doi: 10.1016/j.neures.2018.10.013

Shimizu H, Tosaki A, Ohsawa N, Ishizuka-Katsura Y, Shoji S, Miyazaki H, Oyama F, Terada T, 292

Shirouzu M, Sekine SI, Nukina N, Yokoyama S.

Parallel homodimer structures of the extracellular domains of the voltage-gated sodium channel 2017

B 4 subunit explain its role in cell-cell adhesion.

The Journal of Biological Chemistry

13428-13440

DOl
doi: 10.1074/jbc.M117.786509.

MBP (+) MBP (-)

42

2019

41

2018




40

2017

RNA

40

2017

Haruko Miyazaki, Fumitaka Oyama, Yoshihiro Kino, Masaru Kurosawa, Mizuki Kurosawa, Tomoyuki Yamanaka, Nobutaka Hattori,
Tomomi Shimogori, Nobuyuki Nukina

Gene expression profiling of medium spiny neurons in Huntington®s disease model mouse

XXI11 World Congress of Neurology

2017

39

2016




(Shimogori Tomomi)

(30391981)

(82401)




