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The formation and maintenance of neuromuscular junctions (NMJs), a synapse
essential for motoneural control of skeletal muscle contraction, is governed by the muscle-specific
receptor-tyrosine kinase MuSK. Activation of MuSK involves Agrin, Lrp4, and Dok-7. Dok-7 is an essential
muscle-intrinsic activator of MuSK. On the other hand, motor neuron-derived MuSK activator Agrin binds to
MuSK’ s co-receptor Lrp4 and indirectly activates MuSK. In the current study, by analysis of
muscle-specific Dok-7 transgenic mice lacking Lrp4, we demonstrated that Lrp4 is required for efficient
activation of MuSK by Dok-7 in vivo. In addition, using recombinant adeno-associated virus vectors
carrying short hairpin RNAs targeting the mouse dok-7 gene, we showed that the correct, physiological
level of dok-7 gene expression is critical for the postnatal maintenance of NMJs.



(Neuromuscular junction:
NMJ)

NMJ
(AChR)

AChR
NMJ

Muscle-specific kinase (MuSK)

Low-density lipoprotein
receptor-related protein 4 (Lrp4) MuSK

Agrin  Lrp4 MuSK

Agrin Lrp4
NMJ
Development. 133:4993-5000.
(2006) ; Neuron. 23:33-44._ (1999))

Downstream of
tyrosine kinases-7 (Dok-7)  MuSK
MuSK
MuSK
NMJ
Science. 312:1802-1805.
(2006); Science Signal. 2:ra7. (2009)

Dok-7  Agrin/Lrp4
MuSK NMJ

DOK7

Dok-7  MuSK
Science.
313:1975-1978. (2006); J.Biol.Chem. 283:
5518-5524. (2008)
Agrin  Lrp4 MuSK

MuSK
MuSK

Bl i HEAE (NMJ) OREL - #F#E0EXE

¢ EE R >

1
7tF N3y (ACh)
AChZ A&

(BT TREEE)

NMJID T B P #E#2(2(F Agrin&Dok-TD R EAIZK Y FEMEESh i
MuSKFAL U X F—ENLDI T FILNBEAETHEM. TDRE
[FFAEBMBENTUOEA DT, Agrinh DD IR KFNIZ AT ETH
RENTI-MuSKIEMHEAL LIS D AgrintBEIC L D H£RICD AWM ELL
NMJIHERF ST FILETRT,

(€H) MuSK
MuSK
(2) MuSK MuSK
NMJ
NMJ
(€H) Dok-7
(Dok-7 Tg
Science Signal. 2:ra7. (2009)) Lrp4
KO Development.
133:4993-5000. (2006) Agrin KO

(Neuron. 23:33-44. (1999))

Lrp4d KO;Dok-7 Tg Agrin
KO;Dok-7 Tg
NMJ  MuSK
&)
9 AAV9
dok-7
short hairpin RNA (ShRNA)
AAV-shD7 ShRNA
(AAV-shCTRL)
2
C57BL/6J NMJ 10
(3) MuSK  Lrp4 Dok-7  HEK293T
C2C12
(&Y) MuSK Agrin
MuSK Dok-7
Dok-7

Science Signal. 2-ra7. (2009)

Dok-7 MuSK Agrin
MuSK Lrp4
Dok-7
MuSK NMJ



Dok-7 Tg
Science Signal. 2:ra7. (2009)) Lrp4

Agrin
Lrp4  Agrin
Agrin KO;Dok-7 Tg
Dok-7 Tg MuSK
NMJ
Dok-7 MuSK
Agrin
Lrp4 KO;Dok-7 Tg
MuSK
Dok-7 Tg
Dok-7 MuSK Lrp4
) Lrp4
() Agrin KO
NMJ
Agrin KO;Dok-7 Tg MuSK
NMJ
NMJ Agrin
MuSK
Agrin KO;Dok-7 Tg
MuSK Dok-7 Tg
NMJ
8
NMJ Agrin  MuSK
1
) Agrin
®
Dok-7 NMJ
DOK7 NMJ

Science. 312:1802-1805.
(2006); Science. 313:1975-1978. (2006);
J.Biol.Chem. 283: 5518-5524. (2008)

DOK7 (c.1124 1127 dupTGCC
) dok-7
dok-7
NMJ

NMJ

Dok-7

dok-7 AAV

(AAV-shD7) 2

dok-7
AAV-shD7
NMJ MuSK

AAV-shCTRL AAV

dok-7

NMJ

Pediatr. Neurol.
46:141-148. (2012) DOK7
_ )
(4) MusK  Lrp4 Dok-7

MuSK  Lrp4 Dok-7  HEK293T

Lrp4
Mesoderm development candidate 2 (Mesdc2)
HEK293T
Mesdc2 Lrp4
NMJ AChR
Dok-7/MuSK
NMJ
C2C12
Mesdc2
Lrp4 MuSK MuSK
AChR

Mesdc2 Lrp4
MuSK

NMJ

MuSK  Lrp4 Dok-7

Hoshi T, Tezuka T, Yokoyama K, lemura
S, Natsume T, Yamanashi Y.
Mesdc2 plays a key role in cell-surface
expression of Lrp4d and postsynaptic
specialization in myotubes.
FEBS Lett. 587:3749-3754. (2013)
doi: 10.1016/j.febslet.2013.10.001.

Arimura S, Okada T, Tezuka T, Chiyo T,
Kasahara Y, Yoshimura T, Motomura M,
Yoshida N, Beeson D, Takeda S, Yamanashi
Y.

DOK7 gene therapy benefits mouse models of
diseases characterized by defects in the
neuromuscular junction.

Science. 345:1505-1508. (2014)

doi: 10.1126/science.1250744.



Tezuka T, Inoue A, Hoshi T, Weatherbee
SD, Burgess RW, Ueta R, Yamanashi Y.
The MuSK activator agrin has a separate
role essential for postnatal maintenance
of neuromuscular synapses.
Proc Natl Acad Sci USA. 111:16556-16561.
(2014)
doi: 10.1073/pnas-1408409111.

Eguchi T, Tezuka T, Miyoshi S,
Yamanashi Y.
Postnatal knockdown of dok-7 gene
expression in mice causes structural
defects in neuromuscular synapses and
myasthenic pathology.
Genes Cells.
doi: 10.1111/9gtc.12370.

Weatherbee SD Burgess RW

Agrin

2015 8 8

http://www.ims.u-tokyo.ac. jp/genetics/h
tml/home. html

o
TEZUKA, Tohru
50312319
@
®

Yamanashi, Yuji

40202387




