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Connectin is an elastic protein in vertebrate striated muscle.
Invertebrates  also possess various connectin-like proteins, one of which is a
connectin-like 4000 kDa protein that is present in the obliquely striated muscle of Annelida.
We have determined the nucleotide sequence of the gene which encodes a connectin-like
4000 kDa protein in the body wall muscle of Neanthes sp. We discovered a sequence in
which a unit of 47 amino acids was repeated 11 times. After preparing the recombinant
protein, we performed analytical ultracentrifugation and measured CD spectrum to
estimate its secondary structure content. The sedimentation velocity experiment revealed
that the protein had an extremely asymmetric shape, and 48% of the whole structure
assumed beta-structure. It was thus demonstrated that this protein could cover a longer
distance than other ordinary proteins with the same size.

The fact that the connectin-like 4000 kDa protein of the obliquely striated muscle of
Annelida has a distinct structure with the 47-amino acid repeat sequence may be related to
the resting length of a sarcomere in the Annelida obliquely striated muscle, which is about
twice as long as that in the vertebrate striated muscle.

1,300,000 390,000 1,690,000
1,200,000 360,000 1,560,000
1,100,000 330,000 1,430,000

3,600,000 1,080,000 4,680,000




PEVK
70 PEVK

»

Lottia dorsuosa

(2

cDNA library
5 3 walking
(3)
Strongylocentrotus
purpuratus
Lottia gigantea
N 700
C kinase
BLAST
Ig Fn3
RT-PCR
(4)
GST
Glutathione Sepharose 4B GST
CONTINLL

(1) 4000

cDNA
library
4000K 3’ 5" walking
62,865 bp 233
4000K Ig
Ig Fn3
47
Ig PEVK
Fn3
4000K
4000K N C
4000K
4000K
N NETE TN T HETATIN -
=1]
P2 _H4000G _H4O000E H4000C JA
TS HA000H H4O0OOF HADOOD HADOOB
i | l i
0 5 10 15 0

—JIE _13F 18D _ 230 348 44E

“BF  1IC 14C TZ0E 30A 3TA 45D 4FF
F————— —1
30 3% 40 a5 50 == Gop
| || Pz et J: specwin damain
1 =
| |- PEwH region |} £ b
4000
(2 4000 47
4000
47 11
a

12% B 48% 40%



2.0

3

68

SEK

1.3

25 3.5

(4)

298

37

6Y)

cDNA
54 kbp

Fn3
PEVK

PEVK

7%

68
41
3.0
cDNA
RT-PCR
80 kbp
Fn3
PEVK
PEVK
70
RT-PCR
202
45

o [NNETIOAEA T 11T TTTHT ]

Bao, Y., Kake, T., Hanashima, A.,
Nomiya, U., Kubokawa, K. and Kimura
S. Actin capping proteins, CapZ
(B-actinin) and  tropomodulin  in
amphioxus striated muscle. Gene, Vol.
510 (1), 78-86 (2012)

DOI: 10.1016/.gene.2012.07.081
Yamashiro, S., Gokhin, S.D., Kimura, S.,
Nowak, B.R., Velia M. Fowler, M.V,
Tropomodulins: Pointed-end capping
proteins that regulate actin filament
architecture 1in diverse cell types.
Cytoskeleton (Hoboken, N.J.), Vol. 69 (6),
337-370 (2012)

DOI: 10.1002/cm.21031

Hanashima, A., Ogasawara, M., Nomiya,
Y., Sasaki, T., Bao, Y., Kimura, S.,
Genomic- and protein-based approaches
for connectin (titin) identification in the
ascidian Ciona intestinalis. Methods, Vol.
56(1), 18-24 (2012)

DOI: 10.1016/j.ymeth.2011.12.010

Ohtsuka, S., Hanashima, A., Kubokawa,
K., Bao, Y., Tando, Y., Kohmaru, J.,
Nakaya, H., Maruyama, K. and Kimura
S., Amphioxus connectin exhibits
merged structure as invertebrate
connectin in I-band region and

vertebrate connectin in A-band region., ¢/.
Mol. Biol., Vol. 409 (3), 415-426 (2011)

DOI: 10.1016/j.jmb.2011.04.010
Chitose, R., Watanabe, A., Asano, M.,
Hanashima, A., Sasano, K., Bao, Y.,



Maruyama, K. and Kimura, S. (2010)
Isolation of Nebulin from Rabbit
Skeletal Muscle and Its Interaction with
Actin. J. Biomed. Biotechnol 2010:
108495. Epub. 2010 May 12.

DOI: 10.1155/2010/108495

Yamaguchi, M., Takemori, S., Kimura,
M., Tanishima, Y., Nakayoshi, T,
Kimura, S., Ohno, T., Yagi, N., Hoh, F.Y.
dJ., Umazume, Y., Protruding masticatory
(superfast) myosin heads from poorly
aligned thick filaments of dog jaw
muscle revealed by X-ray diffraction., /.
Biochem., Vol. 147 (1), 53-61 (2010)

DOI: 10.1093/jb/mvp143

Takano, K., Watanabe-Takano, H.,
Suetsugu, S., Kurita, S., Tsujita, K,
Kimura, S., Karatsu, T., Takenawa, T.,
Endo, T., Nebulin and N-WASP
cooperate to cause IGF-1-induced
sarcomeric actin filament formation.,
Science, Vol. 330, 1536-1540 (2010)

DOI: 10.1126/science. 1197767

20
Sasano, K., Kurasawa, M., Hanashima,
A., Bao, Y., Nakauchi, Y., Kimura, S.
Sequential analysis of Planarian
connectin-like protein. 50

2012 9 22
Nomiya, Y., Kanamaru, S., Arisaka, F.,
Kimura, S. 47 amino acids repeat of
connectin-like 4000K-protein n
obliquely striated muscle of Annelida.
50 2012 9
22
Bao, Y., Hanashima, A., Sodeyama, F.,
Kimura, S. Connectin-like protein in

molluscan striated muscle 50

2012 9 22
I.

83 2012 9
13

83 2012 9
13
83 2012 9 13
83 2012 9 13

83 2012 9 13
82
2011 9 21
4000K 82
2011 9 21
82 2011 9
21
82 2011
9 21
Dugesia
Jjaponica
82 2011 9 21

Bao, Y., Kake, T., Hanashima, A.,
Kubokawa, K., Tando, Y., Kimura, S.
Amphioxus  striated muscle has
beta-actinin and tropomodulin. The 9th
International Conference on
Bioinformatics (InCoB’10), Sept. 27,
2010, Tokyo, Japan.

Ohtsuka, S., Hanashima, A., Kubokawa,
K., Tando, Y., Kimura, S. The
connectin-like protein gene of amphioxus
striated muscle. The 9th International
Conference on Bioinformatics (InCoB’10),
Sept. 27, 2010, Tokyo, Japan

80 2010 9 25

80
2010 9 25
Sasano, K., Hanashima, A., Nakauchi, Y.,
Kimura, S., Searching for connectin-like
proteins in Platyhelminthes. 48
2010 9 20

Nakaya, H., Hiura, K., Kimura, S.
Binding region of I-Connectin and
Projectin in Crayfish Claw Closer
Muscle. 48
2010 9 20

2010 6 18



o
KIMURA SUMIKO

50093232

@

®




