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Development of novel cyclic peptides that detect molecular states of collagen in
vitro and in vivo

KOIDE, Takaki
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in vitro

It is proposed that tissues surrounding malignant tumors are rich in
(partially) denatured collagen. Thus, development of a probe that detects denatured collagen with
high efficiency has been expected. In this study, based on the design of previously published
peptides capable of hybridizing with an unfolded triple helix, we have developed peptides that can
detect it with higher sensitivity. The peptides are cyclic dimers of peptides with collagen-like
sequences. One of the cyclic peptides showed two-orders of magnitude higher affinity to denatured
collagen than conventional single chain counterpart. The peptide was shown to be applicable to
sensitive detection of collagen in vitro. In addition, it enabled in vivo fluorescent imaging of

malignant tumors in mouse models.



1
Fmoc
X-Y-Gly
2
(ELISA)
(€D)
(Pro-Hyp-Gly)
IRdye
@
100

) In vitro

Western blotting

cCMP7

X-Y-Gly
Yu 3

Invitro

1 BRFTBEHETFE

C:DEV

BEIAHATFR

Y

—

l

—

MMP ﬁ\—-
0’6’ /,:47','
Y —

2
1. KAEDI T~ BAEZIZ—TFY
BELHAICTNATUIFERT AT FRORR
enzyme-linked immunosorbent assay
2
Lys
(CD)
2 1
ELISA
cCMP7 (Pro-Hyp-Gly)1o
(cCMPT) in vitro
Y a
(X-Y-Gly)

cCMP7



cCMP7

()] in vivo
PC-3 LNcap
cCMP7 PC-3
( ) LNcap cCMP7
DDS
g cCMP7
gL nomwv v #H
£
250 a
150
100
75 ezal
£
(kDa)
E2. InvitroTHOEHRIZ—S 2 OFH B3 BAA T AERL M- ER

(%) Western blotting TOEE DIZ—5 D Din vivoBHA A —D2T

B, (A) N —7 o 0ELER

G — 2
cCMP7
3
3
2
2
cCMP7
1
TakitaKoh K. Fujii Kazunori K. Kadonosono Tetsuya MasudaRyo Koide Takaki Cyclic
Peptides for Efficient Detection of Collagen ChemBioChem 19 2018 1613
- 1617

10.1002/cbic.201800166

6
Sayaka Kanai, Takaki Koide Design and synthesis of a peptide that acquires denatured
collagen-binding ability by a spontaneous structural rearrangement 51

2019
K.K. Takita, K.K. Fujii, H. Kimura, T. Koide Development of a collagen-detecting
peptide and its application in vivo 50 2018

3 138

2018
Takaki Koide, Koh K. Takita, Kazunori K. Fujii, Ryo Masuda, Tetsuya Kadonosono,
Hiroyuki Kimura Targeting Unfolded Collagen by Cyclic Collagen-Mimetic Peptides 10th

International Peptide Symopsium 2018
Kazuki C. Kuroda, Fumiko Hisamatsu, Takaki Koide Seamless cyclization of
collagen-like peptides with Gly-X-Y-repeating sequences 54 2017

Koh K. Takita, Kazunori K. Fujii, Takaki Koide Cyclic peptides for efficient detection



of collagen 54 2017

PCT/JP2018/031920
2018

http://www._chem.waseda.ac. jp/koide/

@
(KIMURA, Hiroyuki)
8 50437240
(MASUDA, Ryo)
8 90632159
@

(TAKITA, Koh K.)

(FUJIl, Kazunori K.)



