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Morphofunctional analyses of membrane skeletal proteins using MPP family gene
mutant mice
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Under 4.1G deficiency, cell adhesion molecule (CADM)4, membrane
palmitoylated protein (MPP)6, and Lin7 were disappeared in Schmidt-Lanterman incisures in peripheral
nervous system (PNS) myelinated nerve fivers. 4.1G-deficient mouse had impairment of moter activity
with decreased nerve conduction velocity. We produced novel MPP6-deficient mice, showing
disappearnce of Lin7 as well as remaining of 4.1G and CADM4.
Thus, process of the 4.1G-CADM4-MPP6-Lin7 molecular complex in PNS was clarified.



spectrin actin ankyrin 4.1R band3
glycophorin C

4.1R ezrin-radixin-moesin ERM
spectrin-actin 3
4_1B brain 4.1G general 4.IN nerve 3
4.1
1. SLI

Schmidt-Lanterman incisures : SLI

SLI
SLI actin  spectrin
connexin aquaporin-1
SLI
SLI tight junction claudin  occludin
adherens junction E-cadherin
junctional adhesion molecule JAM -C
SLI
4.16 membrane-associated guanylate kinase MAGUK family
membrane-protein palmitoylated-6 MPP6 cell-adhesion
molecule-4 CADM4
1. 4.1  MAGUK
Membrane-associated guanylate kinase MAGUK postsynaptic
density PSD -95 Drosophila disks large Dlg
zonula occludens 20 -1 PDZ
src-homology Src SH -3 guanylate kinase
GUK
MAGUK MPP1  4.1R spectrin actin glycophorin
C MPP MAGUK PDZ
SH3  GUK 4.1 HOOK MPP
Lin2/7 binding L27 MPP1 7
MPP6  4.1G SLI
MPP6  4.1G
4.16  MPP6 4.16
MAGUK Dlgl MPP5

myotubularin related-2 MTMR2 phosphatase and tensin homolog PTEN
phosphatidyl inositol Pl
MPPS E-cadherin MPP5
DIgl MPP5
MAGUK
MPP6 MPP5  Dlgl



4.1G  Membrane Protein Palmitoylated (MPP)

1. MPP6

iy mRNA MPP6 Exon

2) MPP6

3)

MPP6 PCR DNA
4)F1 F1 PCR DNA
MPP6

5)
11. 4.1G MPP6
4.1G MPP6

1) 4.1G MPP6

MPP6
occludin, Z0-1; CADM,NCAM
2)4.16 MPP6
3)
cDNA GST
Pul1-down
4.1B 4.1G MPP6
I. SLI
SLI
-193
SLI
SLI1
SLI
Drosophila
I1. 4.1G
4.1G SLI E-cadherin
4.1G MPP6 CADM4 SLI
Src Fyn
Src kinase SLI1 Src
Y 416 4.1G

MPP6 CADM4 Src



4.1G

4.16
Contactin-associated protein Caspr
4.1G6 Caspr
G-ratio
4.1G
4.1G 6
4.16
SLI
Lin7 (veli)
Lin7 Lin7 4.1G SLI
4.16 Lin7 Westernblot 4.16
MPP6  Lin7
4.1G Lin7 4.1G
MPP6  CADM4 4.1G
4.16
CADM4  4.1G
111. MPP6 MPP6
MPP6 MPP6 L27N
PDZ MPP6
MPP6 G-ratio
4.1G
Lin7 4.1G  CADM4
MPP6 CASK

(PI: principal investigator)

1. Terada H, Saitoh Y, Kametani K, Sakaguchi M, Sakamoto T, Kamijo A, Terada N (PI).
Electron microscopic observation of photoreceptor cells in directly inserted
anesthetized Drosophila into a high-pressure freezing unit. Microsc Res Tech. 2019
82:244-249. doi: 10.1002/jemt.23166.

2. SaitohY, Kamijo A, Yamauchi J, Sakamoto T, Terada N (PI1). The membrane palmitoylated
protein, MPP6, is involved in myelin formation in the mouse peripheral nervous system.
Histochem Cell Biol. 2019 151:385-394. doi: 10.1007/s00418-018-1745-y.

3. Saitoh S, Ohno N, Saitoh Y, Terada N, Shimo S, Aida K, Fujii H, Kobayashi T, Ohno
S. Improved serial sectioning techniques for correlative light-electron microscopy.
Mapping of human Langerhans islets. Acta Histochem Cytochem. 2018 51:9-20. doi:
10.1267/ahc.17020.

4. Saitoh Y, Ohno N, Yamauchi J, Sakamoto T, Terada N (Pl). Deficiency of a membrane

skeletal protein, 4.1G, results in myelin abnormalities in the peripheral nervous
system. Histochem Cell Biol. 2017 148:597-606. doi: 10.1007/s00418-017-1600-6.

5. 0Ohno S, Saitoh Y, Ohno N, Terada N (PI). Renaissance of morphological studies: the



10.

11.

12.

13.

14.

examination of functional structures in living animal organs using the in vivo
cryotechnique. Anat Sci Int. 2017 92:55-78.

Terada N (P1), Saitoh Y, Kamijo A, Ohno S, Ohno N. Involvement of membrane skeletal
molecules in the Schmidt-Lanterman incisure in Schwann cells. Med Mol Morphol. 2016
49:5-10. doi: 10.1007/s00795-015-0125-0.

Kamijo A, Saitoh Y, Ohno N, Ohno S, Terada N (PI). Immunohistochemical study of the
membrane skeletal protein, membrane protein palmitoylated 6 (MPP6), in the mouse

small intestine. Histochem Cell Biol. 2016 145:81-92. doi:
10.1007/s00418-015-1374-7.
, membrane protein palmitoylated-6
123 , ,2018,3
Drosophila 74 ,
,2018,5
, 4.1G6
59 ,2018,9
, s munc-18 interacting
protein3(Mint3) 59 , ,2018,9
) , 4.1G-MPP6
Lin7 59
, ,2018,9
s 4.1G6
59 , ,2018,9

membrane protein palmitoylated-6(MPP6)
78 , 2018,10

Terada N, Saitoh Y, Ohno N, Yamauchi J, Sakamoto T.  Function of a membrane skeletal
protein, 4.1G, in myelin formation in the peripheral nervous system. The 12th
China-Japan Joint Seminar on Histochemistry and Cytochemistry, Zhangjiakou, Hebei,
China, August, 2017.

) 4.1G Lin7
49 s ,2017,9
s 4_1G-CADM4-MPP6-Lin7
58 s ,2017,9
s 4.1
112 , ,2017,3

TeradaN, Saitoh Y, Ohno N. Membrane skeletal protein complex, 4.1G-MPP6-Src-CADM4,
in peripheral nerve Schwann cells. (Symposium) in Newly-occurring knowledge of

molecular mechanism concerning polarity formation of myelinating nerve. 39
, ,2016,7
s 4.16
76 , ,2016,10
s ’ s 4.16

57 s ,2016,9



. 29 2018 in
2018. 205

2. ’ ’ ,
Peripheral Nerve,28:2-7,2017.

3. 0Ohno S, Ohno N, Terada N (Editors) In vivo cryotechnique in biomedical research
and application for bioimaging of living animal organs. Springer BOOK 2016. 300



